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REGULATORY NUCLEIC ACID ELEMENTS 5 BACKGROUND TO THE
INVENTION TECHNICAL FIELD The invention relates to cis-active
nucleic acid sequences, so-called TE elements. The TE elements
preferably originate from the CHO genome. Their use in expression
vectors, for 10 example, in stable cell populations permits at least twice
as high an expression of a gene of interest in a desired chromosome
locus compared with vectors previously used. BACKGROUND
Mammalian cells are the preferred host cells for the production of complex

ISRIaPD ARG PRI D the PasiNgational modifications are
human-compatible both functionally and from a pharmacokinetic point of

view. The main relevant cells types are hydridomas, myelomas, CHO

Ehinees Hamgier Y31y pelgand GNK (Baby Hamster Kidney) cells.

The nost cells are increasingly cultivated under serum- and protein-free
production conditions. The reasons for this are the associated reduction in

¢ostsnthe £0 feduped interference in the purification of the recombinant
protein and the reduction of the potential for introducing pathogens (e.g.

BlonevSRHORAGSESY. 1T 156 16H 6 HE) Cand S8REaretet Rt ommgRble The TE
and, Mo widesN Rl Aathees GRS BRI SHSPERGIOREIAHHIBssion vectors, for

serum- and protein-free medium and moreover are regarded and
ateBpledas Sake ol UBEIBIERIETBY e KRG RGS BOMRED SR iR §6 2 £ene of
RrRguge A Stabledeammalianeasliling whishiexnressasrapietesalogaus.

gene of interest, the heterologous gene is generally introduced into the
desired cell line together with a selectable marker gene, such as
REOFWYEIRBhRgPhotransferase (NPT), by transfection. The heterlogous
gene and the selectable marker gene can be expressegbie[n a 30 host cell

St &flimdwiduiorseiate BasrarRisctil vEorofydiey ©f complex

s days Alienthedansiacion foe transfested srlisfuaitansieriedintecompatible
medium containing a_-| selective agent, e.g. .G4118 Whenﬁin

the _
B SN Mol T BB RIST BRby 38 c T or oo oo
weeksdRdaldespralRcliveicorTitions. [Thesemengen) cebistantBHK. (Baby Hamster

Kidney) cells. The host cells are increasingly cultivated under serum- and protein-free
production conditions. The reasons for this are the associated reduction in costs, the
reduced interference in the purification of the recombinant protein and the reduction of the
potential for introducing pathogens (e.g. prions and viruses). The use of CHO cells as host
cells is becoming more and more widespread as these cells adapt to suspension growth in
serum- and protein-free medium and moreover are regarded and accepted as safe

production cells by the regulatory bodies.

In order to produce a stable mammalian cell line which expresses a heterologous gene of
interest, the heterologous gene is generally introduced into the desired cell line together
with a selectable marker gene, such as neomycin phosphotransferase (NPT}, by
transfection. The heterlogous gene and the selectable marker gene can be expressed in a
host cell, starting from an individual or separate co-transfected vectors. Two to three days

after the transfection the transfected cells are transferred into medium containing a
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cells which have integrated the .exogenous DNA can be isolated and
investigated for the expression of the desired gene product (gene of
interest). s For biopharmaceutical production, cell lines with a high stable
productivity are required. The expression vectors for production cells are
equipped with strong, usually constitutively expressing promoters and
enhancers such a V enhancer and promater, for exam to allow,
e e R B S ARG AR S e T )
guibraitieecdver afRthedokgest gogsiblestiing)celisralie salectbd whithent resistant
R A S o STt e ) i A VERBRR or e
ehihyaridalatelie dudtad gdixhFR)dBicthre ofianessntegration of the
expression vectors in the host cell genome, cells are is obtained with
different levels of expression of the desired gene product, as its
Exphessioniscaati cétermntingdnsalely Imetheigirerigh ofdble prediotisity are required.
omoter ot the prometorenhancer embinalion. TheeImatR SNC R v
presellljtr atthe Integration site can a ect the Tevell G exp“ress%n bot Y
oggathiely aochpositusdyerincreasingly, ahErdidrenlciscactive plementsfor example, to
a {6‘%@%&‘6@%&”&“%é‘s%?o%hepf’sﬁ%%eess'%‘s%tohhef LOMAMINIENEL AL oaranteed over
integratéd‘in 20 expfession vectors. Thege include 1beus contro regrons
(hCIR) gebighvactler Horeexelin pke iselehed whgibhofeaiies (Brelobirgensishilyi integiad
ent %‘1&121‘00% al’plg in LPI%SS 'irse 8&%&‘%% E%@&agl%”%am?é’ %ﬁ&f}?eagig@ neomycin-
hssue-sp%m iC expression of a coupﬁed transgene In the chromatin, which
shokEtratrteriSedsby B Thaepéigdnidelofquditivasat@idERandence on copy
number. These properties indicate that LCRs are capable of opening
chromatin in their native tissue (Ortiz 25 et al., 1997). There are various
ByntkeotiBritralassaencia if Witichkohes{Rglubitolscus tise intacbilitdgnepne, cells are
expressed.,.I f S | | tign:| Fom
B D e T AR R eon s
toaditsednchromhtihictefiguegbroiHiereiend Povepidicoe hireTegipgor/enhancer

?g‘%o‘tla? ol Sﬂpeoéﬁﬁ)%%ﬁl%tﬁ%ﬂﬁeeﬁ%@%ﬁ:?'z?tntlﬂf'zlg‘ge A0 !:'a%%?_fect the level of

calise with DNA.se |-hypersensitive sites (HS) 30 in the chromatin of
expresssing s T vt urnsh pe IV EIS. aldocksditagks dpeleronidtiactive elements

TeeHISoaptaln, 2 aeiien.o” flferepraenaaka it leafraRRoile @A dntegrated in
expression vectors. These include locus control regions (LCR) which occur for example in
the 5' region of the B-globin genes (Li et al., 2002) and in the 3' region of the TCRa gene.
They cause high tissue-specific expression of a coupled transgene in the chromatin, which
is characterised by its independence of position and dependence on copy number. These
properties indicate that LCRs are capable of opening chromatin in their native tissue (Ortiz
et al., 1997). There are various forms of B-thalassaemia in which the p-globin locus is
intact but is not expressed. The reason for the lack of expression 1s .a major deletion in the
5" direction of the B-globin genes. The deletion of this B-globin LCR leads to a closed
chromatin configuration which extends over the entire locus and leads to suppression of
gene expression (Li et al., 2002). LCRs colocalise with DNAse I-hypersensitive sites (HS)
in the chromatin of expressing cells. The occurrence of HS also indicates open chomatin,

The HS contain a series of different general and tissue-specific binding sites for
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transcription factors. By the interaction of the transcription factors with the
DNA the open chromatin structure of HS is produced (Li et al., 2002).
Many LCRs are known to be made up of a number of HS the functions of
which can be more or less separated from one another. The TCRa gene
for example is expressed under endogenous control only in 5 T-cell tissue.

THRIPSHSEXISISD YRS ARORIN JPAReSHSRENINGLIh & HESHE BRA, the open

expression status. Inthe 3' region it has a locus control region which has 8

HERID BT iHshitinraragrddhi 6F the 24OR). Mdany LCRs are known to be made
8@8%“9%}898“8}9}?33%{@%&%%9 QFtisgHe Spedificndietissue s?@f?lﬁﬁitﬁom one
IS imparted to the T-cell-specific expression in the thymus by HS7, 8 and _

an(8Hidy). Dhdy Tie Bre gompletecsammasionuksitdnends rpfgencRateRol only in

io functionally-go 1z.et al.; 199 : Cl visio :
R A P O AR RS vove nd
fopncksiOnizet bl the JOS)ZiThil MExartqsles slioiwel tisatonGréchrgas 8 HS. HS2-6, a

%J@%tggﬁl'&f Pty RIEXANdRay be m@ﬁ%mtﬁ.gyéﬁ{ggta&%tgphnd is not tissue

elements suchas enhancers, silencers and isolators. Other Examples of
tipecidivisiBredistve EGR fishigtionmputadinhariood dnerifisarsageondrije thymus
ocpriangd (3:0lqhin,1s logHs; T | URRTPRINASE is the TCRALCR
PRI R TR R RS AR ARV e o
dlelitionaltyhavipdpits((stialfnctiOng) is Alsothpurghictouptiyisiopamndrsrkeification of

recombinati f the TCRy.ge - retal., 1.999) The (3-globingg0y  Thi
R TR R A e AR A oo, T
tissuREpSRifie: Phanialess incdideritovilinction hullypleC Rl coujchalsagiayp of different
another important roje in the tissue 20, specific demethylatio _
5. aftihl f th
[SW?ieet SHEn %ngh@i r%% 6%&d ?:]Iil?lg?ﬁgstir?l 1strﬁ’g{ﬁl’]t)réeman(rzlb'[%é? Nuftiples of the
ipaGtivationied geresuAioechatisen ofsactivityomaiak aetihatds Beriecus and B-globin

expression by increased historic acetylation would also. be possible (L et
o Sl o o SR RS BRBR e e
spgUencas whirh-bind with@i2highaffinity invitb imeempaneits dlthght to play a

matrix or the scaffold of the cell nucleus. They form the structural an :
RSOl SRS, e OF CRRBAH e (Sahh. Fhfarlobin tocus

§ly 2001 SIMARS are caranleraf dntsraGine Wy eRNARCcENs @Rdedpecific promoter

locally increasing the accessibility of the DNA in the chromatin and in this

h ,
Vil iHciBagEoth é“lé&préé%?ﬁn%f‘gaﬂﬁ?i@ﬂé@jré?@&‘%f%%@%?&% ABghe tissue-

in celdines (EANAYRRIC animals and BRwplantisitkiaietatulkof Stifsetl chromatin
al., 1989; 7enuwein et al., 1997; Zahn-Zabal et al,, 200f1

structure and the inactivation of genes. A mechanism o a}i'ctivity which activates gene

expression by increased histone acetylation would also be possible (Li et al., 2002).

Scaffold/Matrix Attachment Regions (S/‘MARS)‘ are DNA sequences which bind with a
high affinity in vitro to components of the matrix or the scaffold of the cell nucleus. They
form the structural and possibly also functional boundaries of chromatin domains (Zahn-
Zabal et al, 2001). S/MARs are capable of interacting with enhancers and of locally
increasing the accessibility of the DNA in the chromatin and in this way can increase the
expression of stably integrated heterologous genes in cell lines, transgenic animals and
plants (Klehr et al., 1991; Stief et al., 1989; Jenuwein et al., 1997; Zahn-Zabal et al., 2001).

However they cannot totally shield a chromosomal locus from nearby elements in order to

-3-
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However they cannot totally shield a chromosomal locus from nearby

elements in order to -3 allow position-independent expression (Poljak et

al., 1994). The effect of the MARs can be used to increase the proportion

of (highly) expressing cell clones or transgenic animals in a transfection
experiment (McKnight et al., 1992; Zahn-Zabal et al., 2001). However,

MO DS AIB0RESHITRANEI MY A ARINGE IMPRSLBONIEKAIRSSIAN BU'MARS can

important™s part in the correct regulation of development-specific.
gemesd(Mcraight Siabrareedyn rdikmry hearesied eall #lnaetrel Batrgaly animals

l?ne Wesh g&ﬁ%lhi b&é@%%l@%g '@Eéﬁ%ﬁp ip fz“".?'i‘@% Pﬂ&hﬂﬂﬁ’éﬂ Blefd: t?@@’i’?e Mowever,

active and inactive chroma ndary elements). They may restrict the
disBis dfaen hndersnorcisotatevdntal O NA depadihich gaprsstifeni e Hig gnportant

i0. Stably transfecte rer gcoes Hampesitenal elfecisdBghand:., 1992).
Elsenteld. Tgﬂre%f(ﬁ/%%d@r#ﬁﬁ Thuss?) the'ser%emgqﬁts rer%der the )
expression independent of the genomic position. They may also prevent

508185121 h6. ARSENGE QL SPIRFIOPLINES SUER AE AR influence

{ie sleneing g
et al?, ﬁ)@g). nother presumed function of isolators is the restriction of
repdieatibrriernstdrts ¢Belcivg Palseptsie; coog)atinébmadaplasmapar They may

WeLe %ﬁ%f%@?%éé@éﬁ@%&@ sesframnRreserilathencopsiltethe and shicld

boundary for the hsp/0 heat shock genes and sup reSSé)ositlonal effects
(thlardyretedted 98BpriAs gontheiietemeritina irmstafifgrumdidisisgnfeld. 197

Pl yfr?%isgnﬁﬁpt Ihfrgene [ {LRNgRERAINIIBH WaSHIAUBE, of the genomic
ng Cp

contain islands (Poljak et al., 1994). The fragment 20 on its own _ i
exsibited Abdnfmenceswivacsont B FEISBREE gUrEBRETRESIBrS AsgaEe Of selection

?i:%ertév?vseu?g ﬁﬂ{gﬁ? r&sa':‘li_(,)rf Jygm Qling, and dhe reRRKEs AN ale 9 QMBKeEsiriction of
e

ragment was able to substantially prevent the expression-enhancin

oo ithesARieletRehtsmbESH to | R )richTaiieRr BIgEkDha o7 described
CQ%%@QH&%%%‘ ning MecNanism ofthe SARiGIRMAERANEISINERAHENtY7( heat shock

acts as an isolator. Elements with extended CPG islands are methylated
withe@Sudsigheesmbabngl sfases B wbogmse ™y )a DNA

methyltransferase which converts cytosine into 5-methyleytosine.
Consequently, inactive chomatin is formed (Poljak et al. 1994%. rono

2t colidg bRt SRR BBt Al A SRR Tom the diff gene.

(ﬁéﬁﬁg&'%ﬁ%s@&%ﬁ&%}@, neMseaatpty glensenbulhichesubstaptialhe fragment

Coxrw.] tirt!s g&!ens e;[}(;)hieli(irt)ég Snsoloirr:ﬂvggrllcc::g whatever on reporter gene expression. Situated between
an expression promoting SAR and the reporter gener, however, the fragment was able to
substantially prevent the expression-enhancing effect of the SAR element. Possibly, this
GC-rich fragment blocks the chromatin-opening mechanism of the SAR element and
consequently acts as an isolator. Elements with extended CPG islands are methylated with
a higher probabﬂity as they are recognised by a DNA methyltransferase which converts
cytosine into S-methylcytosine. Consequently, inactive chomatin is formed (Poljak et al.,

1994).
Aronow and colleagues defined in the first intron of the human ADA gene (Adenosin

deaminase) a new regulatory element which substantially contributes to expression which

is dependent on gene copy number but independent of position (Aronow et al., 19935). The

4-
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is dependent on gene copy number but independent of position (Aronow
et al., 1995). The -4 element is up to 1 kb in size and only functional when
it flanks a 200 bp T-cell-specific enhancer. If only one of the two
segments is present or if the segments are wrongly arranged in their
sequence and orientation, the element is non-functional as this prevents

matjon, of ed- r i ' thel :
B e B S LI by et specific
ehkansatin-linflobnheiry didhseho Tiearbsiguitonse@htorhafintopeaingts are wrongly
PR el Sl Ao ERPARGIRIR (A A ARG R MARINAIHGI G unis prevents
chromosomal regions with ubiquitously expressed household genes
thefeamaiioR NPDAY ge nd1vinarsrani (T sasiies garibe kapaaeePDCD2 10 gene).
All these genes have CpG-rich islands in the untranslated regions which
azrc; relatively weakly methylated. The absence of methylation of CpG

lslethels PrikatSEOnBR/4hEpE ik ive Chrbraatinczanes pofeecTihe WObE chromatin-
%@éﬁé&ca{(gv'a%ﬁeﬁreﬁ%@ QhsyRressioppich is BHeRRRISNAENe (UCOES) are

genomic eénvironment and the nature of the cell or tissue. 15 The firm

reapamséblalse daseritesivmasiveDNATS dgueiosy imeh RN Attt aiquitously
9&%?(?(1 Hb&g%ﬁlrgqgs %Hegs‘{]ﬁlgl%ﬂlggﬁl’ U3 %&%?fﬁmn -Bhg'cﬁl?&g%ﬁ@thuman PDCD2

[
referred to as ression augmenting sequence element ( ASE) _
gemands b tigheegpresdievcot péeoivibitidmtdsroteiths imtranhtraliapetasits which wre

i?e%%tv t%%éﬂlg%‘&'%‘%\%)&pr%%'g@s@ﬁ%%emsrﬁgiéﬁiﬁﬁﬁlQﬁ't%%mﬁds indicates that

typical sequence properties found in LCRs and S/MARs. It is also not a .
sbepaencetiwhidh@atodesiiopaittanbhadiivatphstpteintayifcdoeisensth of expression
ORI ARBE RN RGN [IBRRENLIR A RIONg RTINS EEssue
f‘r%ﬁslnc e 1§ee 6rlrlﬁlgj;f)NA of CHO cells and can increase the expression of a

stably integrated reporter gene eight fold. Over 50% of the activity of the

SIE0R iﬁﬂﬁ%ﬁ@%@s&%@s@rﬁ)&b&gl tﬁ@ﬂ@ﬂ%%éﬁé&%ﬂ&%%g%igm an increase

pairs of this segment are essential for correct function, An additiona

propentyseiosetifc2ddtiion 26, Witsa Nig T EagEmsativigfersahde as the expression
RI& %ﬂ%@%@%ﬁ&%ﬁ%%&ﬁﬁ% RIRYING.SiteHMGBsE¥) BIGRISbinant proteins

befong to the family of the high mobility group non-histone chromatin :
proteimenThey erlsalsonsfesiad 16 AEnEHICEHESHRNIRESERpABH fectorst have the

1&)1[@3@1@93% FUFI0R F NS RORIAAIS PMBFEMANIRNEERRS 2 sequence which
HMG-I(Y) proteins recognise 80-rich . ,
codes for a trans-activating protein as it does not contain an open reading frame, The

fragment is 14.5 kb long, originates from the genomic DNA of CHO cells and can increase
the expression of a stably integrated reporter gene eight fold. Over 50% of the activity of
the element is restricted to a 1.8 kb long segment, while the first 600 base pairs of this
segment are essential for correct function. An additional property of sequence sections
with a high EASE activity is the presence of a number.of HMG-1(Y) binding sites. HMG-
I(Y) proteins belong to the family of the high mobility group non-histone chromatin
proteins. They are also referred to as "architechtonic transcription factors” and form a new
category of trans-regulators of mammalian genes. HMG-I(Y) proteins recognise 80-rich
sequences and bind to their so-called AT hooks (DNA-binding domains) in the small DNA
fork. This can lead to local changes in the DNA topology and consequently to altered gene

expression.
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sequences and bind to their so-called AT hooks (DNA-binding domains) in
the small DNA 30 fork. This can lead to local changes in the DNA topology
and consequently to altered gene expression. -5 The authors of US
Patent 6,309,841 presume that the effects of EASE are connected with
the MTX-induced amplification of the integrated plasmid. In MTX-induced
gene amplification, so-called breakage fusion brdige cycles occur. It is
easy to imagine a role s for the HMG-I(Y) proteins in the structural

ah@raﬁ@nr@fom@fbmwrﬁm%%ﬂd t@r@ﬁmthaéﬂmﬁfmtﬁaﬁ@%&am@mtﬁd with
?’éﬁgﬁﬁﬁﬁnﬁ{{% clsmansor 'Bgr@[geg"a& REEXRLESRIPN IR MRrRRliARed gene

are described in"Kwaks et al., 03. ese so-called STAR ' '
efepidali(Stintutatisd kradkAgrifRvpndydorcEtaplemesyuI0 Briginete fomagine a role

the SEreaed PR RYmAn 9eng diRtain é%?a&?oﬁlé?#)thﬁ BNA which lead to the

fragments. The screening was carried out using a. specially designed
fopoaieepradmitorheoédin é8Yibbrefitageseporter gene was only possible

when it was functionally linked with an anti- repressor element from the

human. gene bank. With the STAR elements thus obtained the authors

Asher e o iScEICTRARISEEIRaS RAITEpUSTGR Al BTRGkRh aplds gehdeaeibed in Kwaks

t 2&?%@? 19 c8lls, Afemeanson Wit ihe neksa asnomN e ShOWSIEat Elements)

majority of these STAR elements occur in both the human and the

riginetydivonibeaseeaningiohtyheotisesrae MitAIH wHESO A6 SPELResDAA fragments.
ROl PraRiem, i, estabishing el ligRs with &HIgR SXYESHP1OMIIE The expression

desired protein 20 arises from the random and undirected mteg*ration of ,
thif e opbitRInEvECtBRIroRkA RS tleneAstive oF ainBROTSEO e hadfh an anti-

%B&%‘P%l@m%ﬁt 85k fupRRulatien Qi cella s @btained Whikthe@Nk obtained the

completely different expression rates for the heterologous ggne, while the

relotviee bl docRIpieg EATBRSSIIBAR RosHARRIAiEsibInik. asnerfe! fammalian
identify cell,aloneswhich haveRuershish&xnressional the hefesalogotse STAR

gene of 25 interest it is therefore necessary to check and test a number of

R Reanehing iPPHIGhe BRPBACIIG EN6MiREC BHRUP AR IS RtierAptETved within
ahimproving.the vector system used for the transfection are therefore

directed at even allowing or increasing the transcription of a stably

integrated transgene by the use of suitably cis-active elements. The

CIS-RGHNEprobiem in establishing cell lines with a high expression of the desired protein
arises from the random and undirected integration of the recombinant vector in
transcription-active or -inactive loci of the host cell genome. As a result, a population of
cells is obtained which show completely different expression rates for the heterologous
gene, while the productivity of the cells generally follows a normal distribution. In order
to identify cell clones which have a very high expfession of the heterclogous gene of
interest it is therefore necessary to check and test a number of clones, resulting in high
expenditure of time, labour and costs. Attempts at improving the vector system used for
the transfection are therefore directed at even allowing or increasing the transcription of a
stably integrated transgene by the use of suitably cis-active clements. The cis-active
elements which act at the chromatin level include for example the locus control regions,
scaffold-matrix attachment regions, isolators, etc., already described. Some of these

elements shield certain genes from the influces of the surrounding chromatin. Others

G-
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elements which act at the chromatin level include for example the locus

control regions, 30 scaffold-matrix attachment regions, isolators, etc.,

already described. Some of these elements shield certain genes from the
influces of the surrounding chromatin. Others -6 exhibit an enhancer-like

activity, although this is restricted to stably integrated constructs. Yet
gﬂi‘fﬁgi?la?n”&%ﬂﬁc%?ﬁ%géna%@%Ygrgit%&ﬁ %ﬁié‘ﬂ?é?t?;%t‘@d%eg?ﬁﬁlVﬁﬁe&&%@ Sonstructs.
is not clearly possible to assign them precisely to a specific group-In
Stabletles||dieresnth ecoonpies sioremt e thesrsdenitrodudhgesdtius Often it is not

' - itional ts t ' bl _This 1.
R TRLAISS) UTN o
threopsssencitlof irtmisivegitmtory sslentbnssiadenécintbymtismsiteofitmal effects to

fé’“ﬁé%@i&%l\iﬁg '?e}lﬁad% R VERGAL ;SC%‘%ra%%ﬁi%%'%’ee' 09 9&he chromatin

selection of cells, therefore, frequent nes with a very Iow or
stmlatcindibsdre prodoct exprégsion mlgafesy wbmiynpreti doedTgregen site of the

g Iﬁl%oﬁmal JPi%tng@ ff\?&lf ﬁiﬁﬁﬁiﬁ%ﬁ@?@@@cﬁ@my %@ﬁ%ﬁg%%&?ﬁn of cells,

le production cell lines’which express a high leve erapc is

photefpris Feqeardily dairae wohsuming Ihighr capebitichntbespansilect expression are

B e e oo i the
agermiiducédigeinerapdpiitication!(inedittoferatess 2 high level of a therapeutic
SIS eIIRIAL S AiE L A AmIRCYAAASE MEIOBIACRIGNITS) stable cel

he poo ones which are produced with this selection strategy
drecinvettigigbbfod wigiianarstabiellaxpredaien iy aselsatisie ralierasitge selectable

REQFESS: };Qcﬁxd%?:ﬁ)régﬁgiﬁéﬁ ClOMeSRIRIHEEBP g&%@%;ﬁ%&%a@gu Biydrofolate

of product and orily a few are high producers. The proprotion of high
provaEerSAtioMTXe POEIABANCaTY DRGSR msEu oToRsRbBIBINGy 4 The pools and

pitationning. selactalls MArker rauiter ansk Enenkel GHQaeVidr hiﬁ}é and stable

2004/050884). However, it is desirable 20 to further increase the speci
praaetioiyof edshldrvIgERING dreces wEN B BRI RhGRisBIsHIgRtuce no or only

RFOGUEerSAMIID & Fangiecied CalkPoRMAURD hJIeR @i Produgiuiyodbn of high
stably transfeeted cells, particularly CHO- or other production- relevant =~
SRR thetprolsoRiBATSEMIGR SAIdhedRSTRMCHa FRITCERbIPatEN ShBttion n the

he; 29 inecteased (Jhigshaulet fesull indbe kash analyskpina mareveliicients desirable

cell line development. Consequently more and higher prqducinglcell lines
deulipee dasBtRSSe i SPekEReP tivity of each individual Clone as well as the

proportion of high producers within a transfected cell population.

The specific productivity of stably transfected cells, particularly CHO- or other production-
relevant cells, and the proportion of high producers in a transfection batch should be
increased. This should result in the last analysis in a more efficient cell line development.
Consequently more and higher producing cell lines could be established in a shorter time

and thus save on labour, time and costs.
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and thus save on labour, time and costs. 7 SUMMARY OF THE
INVENTION The present invention relates to regulatory nucleic acids,
particularly a nucleic acid having SEQ ID No. 1, known as a "TE
element”, or a fragment or derivative thereof, which leads to an increase
in the transcrrptron or expression of.a gene of interest in stably transfected
91 igTe gE @%ﬁeﬁ%wown that the use of a TE element of
in conjunction with a promoter, a

mmsgenev@salaeﬁatﬂetmmg@atamj noqjuunattiylarpaehhrdraderal mgthddercid having

ion intg a host such as th CHO Me..for

' eréof, which lead

exgiﬁ ﬁn (?(n sgﬁ Wﬁ% A\ ement %}‘ élerxg/ lave ;8 w ich ieads

€, ove?rcomes S F cancels romosomal positiorial
e:ffentmomﬂ: liesiht, thotivtipe prapertprssionig' prgﬁiuae?mmrastrahsféﬁwdrﬁmfected
rICh d alsg 11 tp Ea%bbse%llg ts w%r?hssfl%q IeV%I &e “f%r%%sfﬁgﬁ-methm kind on an
VeNtiGN TUFTHET Telates to xpression vectors which contain transcription-
exprmarexssrmtemnreasjngct@qr orig; fragomerits.or pledvetigers:of SEQtHD Nearker and

f TE el E
S W R b T Ry el o g o pows
@hﬁﬁd}&‘@&@‘mm‘mg@f@m7 (BEQs DN oangyh TELOB¢SE@IDgaal positional

10), TE-10 (SE 1(

FRehe 13 (SR A SE N EE BB S R o s
1) a b6 (SRR NevdSke TREAS(SEQ ID No. 19), TE-18 (SEQ ID No.

20) and TE-21 (SEQ ID No. 21). In view of their small size TE-06 , TE-07

and TE-08 and TE-13 (SEQ 20 ID No. 15) are particularly preferred SEQ
IDhiontentignateshiorekisequesserassiion lvedesd upseieaiprifithgranscription- or

codln% re %Qrg;&the ubrgg&trrﬂ{%& QenesMigh wasrselates frgm plf;@fembjy the

RSTthe gene coding for an essential protein in the ribosome metabolism

dh"lihréammiﬁ&“ﬁt@ﬁr@E@dlﬁlﬂ%thfé),&ﬁr@kéﬁﬁ@é@@rg BRediRRdRIEQHE No. 4), TE-
%‘?«;'Ef j( duction %Ettﬁ@'ﬁﬁbv%T%ﬁ'%@%gy@E?ﬁépgﬁrs’?f@rm (SEQ ID No.
vecC esults VI

i & productivity of stably transfecte ools

PArtEGARY DD OUY 8l fdols) (Hich B L]}%Otolé’év@ﬁﬂﬂn&%g%rNPn 13), TE-12
it rg%%esﬁé fansfpctiens ofHAQIPRA4 55 hRogls 9Rdh®Athen Brnek NG (SEQ 1D No.
17), TE-16 (SEQ ID No. 18), TE-17 (SEQ ID No. 19), TE-18 (SEQ ID No. 20) and TE-21
(SEQ ID No. 21).  In view of their small size TE-06 , TE-07 and TE-08 and TE-13 (SEQ

1D No. 15) are particularly preferred.

SEQ ID No. 1 originates from a sequence region located upstream of the coding region of
the ubiquitin/S27a gene, which was isolated from CHO- cells, the gene coding for an

essential protein in the ribosome metabolism of the cell.

Compared with the e)rpression vectors used hitherto, the additional introduction of the
cis-active TE elements into expression vectors results in a productivity of stably
transfected cell pools, particularly CHO-DG44 cell pools, which is up to seven times
higher. In transient transfectibns of CHO-DG44 cell pools, on the other hand, no increase
in productivity can be achieved by introducing the TE elements. Thus, the increase in

productivity observed in the stable cell pools is not based on an enhancer present inthe TE
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30 in productivity can be achieved by introducing the TE elements. Thus,
the increase in productivity observed in the stable cell pools is not based
on an enhancer present in the TE 8 elements. Thus, chromosomal
integration is absolutely essential for the increase in productivity caused
by TE elements, This is an indication that TE elements may suppress,

ngld.r capgel out RegRtNe chiamasemal Pasitinnaletects;Asié resilincrease in

cis-active elements have been produced and identified which are
anafsetariveerpipdruir ifheivurs diabiRy fedisatinithgtahd dameningray suppress,
highipradugingcells and.are %B%t%%ﬁ@ho?@@tf?fnéﬁ@%mg thgs a result, cis-active

expenditure on time, costs and capacity in the isolation and identification

SHerIgH HISIACSECRIABYC P IS BB BRE AN TF ORI iRy arir particular
thgdevrlopentof oM eraduaing aainip/inNRe RS IQVIteH TRk axarBRIR Rapable of

the manufacture of biopharmaceuticals, in analytical ceul- based assays, ,
AR Bt GRPRRUBISHIrHE ot stAh CaR % i ihdiproatitearrpf identification of

rg@rgggﬁg%grgggj& products for NMR spectroscopy, other assays, etc.
Because of the higher specific productivity and the reduction of cells

which express little or no product, more and higher producing cell lines

canL b6 esighlished dng sherierdimenanlithus tabaeidsopRdR0siSean P@ducing cell

saved. Other possible application are the production of robust improved = =
H@&S«:@Wﬁé&c’(@.f@.rﬁi@!ﬂ?ﬁ%&h%ﬁi@?‘gﬁﬁﬂgﬁd&w@m&%&&&%ﬁn analytical oell-
98RES) N BRNSIeRIGi BNINRk ARIaRtsRAM 3 genedhaesapy TBheiinvrationduction of

does not arise from the prior art. 20 The nucleic acid with SEQ ID N

lis
T AT B PESEfeHOS S ARE I O TREFGEATINE SPEREE Hitfstgr§ause of the

(GrisetulyscariseHsludlicnmasifiamasequenge-cagianiacaigtesnsiieamno product,
of the coding region of the ubi%uitin/SZYa gene, 25 The nucleic acid -Witg thus lab
SEQUB N SILIAPHTHBREGY Gectortedt BTANSAISHAHBSSHET BBIfaf’ s fabour

anydlepathy.passages otfaler reReRs. Ahisceiotaniant isreompatiaieobitkt improved
the average GC content of about 40% described for genomi

= ? DINA gxf;es transgenic
rhairRals s dado 18F HTOLSeBI M THe L ARANSSE 0 SILHOPEEIEHs SRRy g

NeYERASEEK ARNBR IS eR0eAGS . analysis package) resulted in only five
very short sequence regions which have an

The invention does not arise from the prior art.

The nucleic acid with SEQ ID No. 1 is a nucleic acid sequence isolated from the genome
of Chinese hamsters (Cricetulus griseus). It comes from a sequence region located

upstream of the coding region of the ubiquitin/S27a gene.

The nucleic acid with SEQ ID No.1 has an average GC content of 44% and does not
contain any lengthy passages of GC repeats. This GC content is comparable with the
average GC content of about 40% described for genomic DNA of mammals (Delgado et
al., 1998). The search for CpG-rich regions- using newcpgseek (EMBOSS sequence
analysis package) resulted in only five very short sequence regions which have an
absolutely increased frequency of CpG dimers and/or an increased proportion of CpG in
relation to GpC: nucleotides 2242 — 2259 (18 bp), 3129 ~ 3146 (18 bp), 3215 ~ 3240 (26
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30 absolutely increased frequency of CpG dimers and/or an increased
proportion of CpG in relation to GpC: nucleotides 2242 - 2259 (18 bp),
3129 - 3146 (18 bp), 3215 - 3240 (26 -9 bp), 3417 - 3461 (44 bp) and

- 3658 - 3788 (131 bp) of SEQ ID No. 1. The search results show that the

nucleic acid sequence does not contain any extended CpG islands.

r r, 1D No.1c ins m re ( otid VAT
A oy T B R e e resuls
Shod7tizidheunicetidasd scyidtce 4766 onintriveny idemified(nGtirands.

BOSS progr s etandem and ejnverted. TE-0 rdingl
R T L oregt o e S A e LI AaTe - 2244 and

Hh7Rbpdte i@ 1S therefojenhévtandeantedpeatandoneiidesdd-repeand nucleotides

P o] nucleic acid with.SEQ 1D,Na.1 alr bed;i
WO 57 HhA G N o GALDEE o s 27 o S IR st S Bverted
fORHIS nwctedticks {m2261anfitDeNal 5érom. WO 187 A§862chisewitbatween 1 bp and
[ nce. During the production of SEQ | . j the
ﬂwg?gﬁ on,6 Sur Qc?[d?z%iﬁoa ki l?a(‘:?eo?i’ldqé‘3 eﬁ??&?n%%c!ﬁ%%%%ﬁﬁag ?%)sult of the
cloning process, formed by a reaction of filling an existing ECORI cutting
lte, This, Insestion,of the E%Of pNgyYr ' RAGHEWSED 97/15664:
mﬁ%fe?rﬁi § %%“;eé%éeé%%@%s%s que&}%g SE}W%%%%I%%%S %%(m WO 97/15664,
Mucleatities REO16 78 8% tHS RQdBidNacit cengermdewith SERIDINO jarl of 51

s RE‘??%@&W%%&%‘&’%‘{&Rvﬁfl’%s%%?e%)é" BRI Y BRI Aon of SEQ 1D No.1

sequerice regions which were isolated within the scope of this invention.
Alswrdi© 10 AH5664nticnn fidisdibEerthian SRQtdsNueIeHafP e dresenesult of the
nyganen 1%rcfr§asg "RENS %ﬁfdz? YRGS 5@%ﬁ9{én&{ e@éﬁiﬂge HEORGIRYRMG site.  This
expreélgn of a gene of interest 20 irrespective of the chromosomal

integtationfsie addétotindjoarenhshestisieallptnldaredevinaniotelvefadédrand 358 of
combinatiq Eﬁl}\% ﬁ?%@@%‘?{%kﬁ%ﬂ olihgfctionally inked @enRicleic acid
o%eﬁ%grrlg%ét. %gt er, %\%@ 15664 discloses the use of 5'UTR sequences _
ofethenabigiiisis2 7B Jind &P S esoNhing thBsedOBRKE r&gTSH M ew hitherto
p&a&%%ﬁ%%%ﬁl na‘éﬁ e%%%%rwgﬁ%@qgs@w_a WA HHE6Episesaantidbiton. Also,
promoter activity. This sequence 25 region is only partly present in the |
N RS 4GS SEQoiDingose HesoraRdRoNRe ifvahtisnPaseh fragiener fragments
der 'V(%gl{,}aﬁ(,%gr%};}éﬁp Plcfeall NR-2Mesiien 161 E@lg?e%éﬂﬁ?%d'%g d0ne of interest
Figure 5 In WO 97/15664). The other fragments and derivatives of SE IP
Nodsekstiot of the chromosomal integration site when they are functionally inked to a
promoter/enhancer combination which allows the transcription of the functionally linked
gene of interest, Rather, WO 97/15664 discloses the use of 5S'UTR sequences of the
ubiquitin/S27a gene as promoter, while the sequence region from position -161 to -45
according to Figure 5 in WO 97/15664 is essential for promoter activity. T his sequence
region is only partly present in the nucleic acid of SEQ ID No. 1 according to the invention
and a fragment derived therefrom with SEQ ID No.2 (position -161 to -89 according to
Figure § in WO 97/15664). The other fragments and derivatives of SEQ ID No.1 do not
contain this sequence region at all. Moreover, the nucleic acid of SEQ 1D No. 1 according

to the invention, when using standard alignment algorithms such as BLAST, show no

- sequence homologies with the nucleic acids sequences described in the following patent

-10-
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contain this sequence region at all. Moreover, the nucleic acid of SEQ ID

No. | according to the invention, when using standard alignment

algorithms such as BLAST, show no 30 sequence homologies with the

nucleic acids sequences described in the following patent -10

applications, which can also positively influence the expression at the

SRmAlN Rl GiF A UV slaiaacd SRusneRR oMM Ohromatin lovel in
05393 b) EASE nuclei¢ acid séquences from 6,309,841 5 c) STAR

eidcleic acid sequences from WO 03/004704 No extensive sequence

homolagiesrq {hRSe Aelein acldSRaRpersR) 9¢3) could be found even
with'more complex alignment strategies. io DESCRIPTION OF THE

FIGURESSEIBURE 2c1$SHEMAT fORESRBSERTIATION OF THE BASE
VEGQTARRRAGNECIRN SAANACABHANSIB Rt expressa
recombinant monoclonal IgGl antibody in CHO-DG44 cells. "E/P" in this

case is a combination of CMV enhancer and hamster ubiquitin/S27a
RIOMRIRL v s MR A RO M AP il sk BARIMINALCY) Sigi@be found
Is for the transcription which'is necessary for the polyadenylation of the
wregrsbiibetonsRNAD Pha gt &aeRfection of transcription initiation

within each transcription unit is indicated by an arrow. For cloning TE

elements an Spel cutting site ("Spel") is present in front of the

RBS{ORIPATENN EF dARDIISTERERhe amplifiable selectable marker

diydrofofate rpduetaseris-abbreyviatadta RIERY: The splestable morer

neomycin 20 phosphotransferase contains the point mutation D227G and

Elbtreora te msion & secsiehiy M AHeiGARab AR TREM L antibody

ongtingframdhe encpphalgmyasarditiscodiumAcis as anmtemahcer and hamster
ribosomol binding site within the bicystronic transcription unit and allows

tRhBIGR T PAE RSy TrEBIFTioPeRCBIIE SIEETG RIS I ¢ elgmiption signal
G0Ae,d l‘%faﬁﬂ%ﬁiﬁﬁawm%imaé%ﬁ» F6SRRGHVENI @f fhomanibestanscribed mRNA.

monoclonal IgGl antibody. 25 The vector shown under B was us

edto. . e
S eas e repnBREITIUtSTINEP IR CHIELEE44hiR §Aq8 franseription umt 1S
Gembination &f LMY, erbaeaiRNFCMM AR ESe! Ritsomerely"apel ") is present in

front of the promoter/enhancer combination. The amplifiable selectable marker

dihydrofolate reductase is abbreviated to "DHFR". The selectable marker neomycin
phosphotransferase contains the point mutation D227G and is abbreviated to "D227G"
accordingly in the Figure. The "IRES" element originating from the encephalomyocarditis
virus acts as an internal ribosomol binding site within the bicystronic transcription unit and
allows translation of the following freen fluorescent protein "GFP". "HC" and "LC" code

for the heavy and light chains, respectively, of a humanised monoclonal IgGl antibody.

The vector shown under B was used to express the recombinant protein MCP1 in CHO-
DG44. "BE/P" is a combination of CMV enhancer and CMV promoter, "P" is merely a
promoter element and "T" is a termination signal for the transcription which is needed for
the polyadenylation of the transcribed mRNA. The position and direction of transcription'

initiation within each transcription unit is indicated by an arrow. For cloning the TE

-11-
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promoter element and "T" is a termination signal for the transcription
which is needed for the polyadenylation of the transcribed mRNA. The
position and direction of transcription 30 initiation within each transcription
unit is indicated by an arrow. For cloning the TE -11 element, a sequence
region "A" with cutting sites for restriction endonucleases (adapter) is
inserted before the promgier. The selectable marker i :
P BT S O e e 8 o OV Blycteases (adapter) i
iaseocdivghyrabitrewatettto F240I in the figure. The IRES element
originating from the Encephalomyocarditis virus acts as an internal
ribosomal binding site within the bicistronic transcription unit and allows
Tensdhtiom lef theksuhsemuyeint poos fluotess Emtssroteiningd $Reppint moption F2401 and

codes for human monogcyt 10attractant Protej | o
R B PRgak s A0 BTG R RRe B Braung from

Fectphabowocheheiwasieset to exprassahebxacombihadingroteinifigpis picistronic
CHO-DG44 cells, 'E/P" is.a C inati “EIP" I inati \Y "

B R R B P i et
aMErPaln atidpssignialfomt ervayiscritioreivhigini neieded for the

polyadenylation of the transcribed mRNA. The is position and direction of
transcription initiation within each transcription unit is indicated by an

AIGUREAr clOBHARNATE RIRBHS BNSE4UTEACEPEgN MRt AanE L TOx

ites for restriction endonucleas er) isd WAL in CHO-DG44
e S L e T s
t@Ndhf'Eiff this figuoenbimitRES SFéPieist coppirkitipidooh fRd V' enhancer and CMV
Encephalogmyacarditis viru i Lribps | RipdipgLsite 2hal for th
\%ﬂ%ﬁ? e t??cis Srorrllll%_lﬁ nsgﬁﬁéﬁgjn%%m&%%ﬁsbgagga%ﬂon of thé #hal for the
subsedpiant rebliclubrescded frotdin ridReenyIMop-aF SsusstsishaRNA. - The
R S ERAR i LG RE: i RS QUEN GBS BrfHE indicated
(8??61?‘J%\Mlﬁﬁ%g?)g%aéf\laé%ggr}%ii%gﬁeﬁ?egion com ur%sin 31;8,8 m, * :
iy (SE@ID NEo Cloatisthatdd febimenb §eifeRFa%S! rea (Shifdls cutting sites tor

E%}%SE v u%?éﬁ%”@dﬁﬂ%‘?ﬂ?%y&%&e@é?opé the sedioerearan @idaable marker

a gene, which is a fusion between a ubiquitin unit (Ub) and a RES el .
ribbintalsroteitnokahe srabreasnie siihinit s shg) figore.  The clemen

originating from the Encephalomyocarditis virus acts as an internal ribosomal binding site
within the bicistronic transcription unit and allows transtation of the subsequent red
fluorescent protein "dsRed”. "MCP-1" codes for human monocyte chemoatiractant

Protein-1.

FIGURE 3: 5 SEQUENCE OF THE CHO UBIQUITIN/S27S GENE

The sequence region comprising 3788 bp (SEQ 1D No. 1) was isolated from the genome of
CHO (Chinese Hamster Ovary) cells and is located upstream of the coding region of the
Ub/S27a gene, which is a fusion between a ubiguitin unit (Ub) and a ribosomal protein of

the small ribosome subunit (S27a).
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-12 FIGURE 4: GRAPHIC REPRESENTATION OF THE TE ELEMENTS

00 TO 12 This figure schematically shows the genomic sequence region

of 3788 bp, which was subcloned in a plasmid, located upstream of the

coding region of the CHO ubiquitin/S27a gene. From this genome

sequence (SEQ ID Nr. 1) also known as TE element A, partial 5 fragments
Platiterent lepgihyipraumaiaidpierer inae F B leHERBENRIeTS 00 TO 12

prepared TE element 00 SEQ ID Nr. 2) was isolated from a subclone of

ms@gmm@qmeaw Isheeetribtiogeneminessaaskre| seranintd 318%pp) which was

CHiing, site,of e '&9%&’58& SB%AB! B‘ﬁh@%@& NGLE o THRSEHO ubiquitin/S27a

contained eit ert dene for the heavy chain (HC) or light chain of an

@@d (SEetfighie pa)OMS aomBORe éﬁﬁ@é&o%{rvéét@i@We%%ﬁmEE iplseehA, partial
g&%’ ?'8 Nt 0915, AQsitigned dn ditect and, reversef QURRIANAR prepared. TE

tream oft e promotgr. The TE elements 01 to 12 were produced by
Ei@ﬁemmmvé%mslpahég Hpreei(es Frnresssbantcey hiscrsAvftgs a Sac 11

T

shdeENé?épie A eostarieycither dhelgsasifioribohers TN dight chain of
%%#gg"rg'&é‘ Higte R roduced fram ihe T AiSRaUenGs (&E&f&@ﬂ%@ i) wh@h the TE

nts pro uced by PCR, the primers used are additionall

shavifiedUTheelitiogradatbies!oh e GERIeNIS A SbBRE OO ffapeter. The

d[%eég St e OF Fe RN cRmRas qu’mhﬂﬂﬁ SIREIRD A §§$H@fﬂ§f§ (see Figures 5
SEQ ID No.1). FIGURE 6: PRIMER FOR SYNTHESISING THE

ELEMEWSCGIN@&@ The brinavgsardshblH HGRe! sfagtifeltiorfnd PIESMCP-

'JQ[ é%lm/tg%pame are primers in direct orientation of SEQ ID
o 1 p mers with "rev" are those in reverse orientation. 25 Each primer

consists at the 5' end of six nucleotides followed by a BamHI or BsrGl

GG gite ang 2 seANpRee©hahey! 20 to 30 nucleotides which is 100%
homologous with a sequence portion in SEQ ID No. 1. The regig the
Pﬁ?{g?nts 00 to 21,

pFirfeF Homdloge ikasigs SR SIS NE SshBHhIRSHANS &E%

anfl ane. ey RrisperyagMReA LoBMRIIKASRAUESES 1BYIND. of)SEQothhe fragments
Nr.1. The resulting PCR product was cloned into the b sg [?]rlﬁ;mld

predyred by PERy ke Pgmgfquqg@ W@tm@up@g?g} ST %ad& ons of the

clements are about 500 bp and have deletions at the 5" or 3' end, compared with the starting

sequence TE-A (SEQ ID No.1).

FIGURE 6: PRIMER FOR SYNTHESISING THE TE ELEMENTS 01 TO 12

The primers are shown in the 5'-3' direction. Primers with *for" in their name are primers
in direct orientation of SEQ ID No. 1, primers with "rev" are those in reverse orientation.
Each primer consists at the 5' end of six nucleotides followed by a BamHI or BsrGl cutting
site and a sequence of about 20 to 30 nucleotides which is 100% homologous with a
sequence portion in SEQ ID No. 1. The region of the primer homologous with SEQ ID
No. 1 is shown in bold. One for primer and one rev primer was used to amplify a sequence
region of SEQ ID Nr.l. The resulting PCR product was cloned into the base plasmid
pTE4/MCP-1 (Figure 1B) or pTES/MCP-1 (Figure 2) via BamH! and BsrGI
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-13 FIGURE 7: FACS MEASUREMENT OF THE TRANSFECTION
SERIES B The Figure shows the relative increase in GFP expression in
cells with the TE element 00 compared with cells without the TE element
00. For this, CHO-DG4 cells were transfected with the plasmid
combinations pBING-LC and pBID-HC, which differ from one another 5

PRALIRENE PreseRes AN NeRAHRA O NEHE R AMeRERCrIARES Bty g

three-week long selection of the transfected cell pools in HT-free medium
With Kreresdlition GEOGEGVhBCORR fluSTERcameessis imedsurddhupFRE gement 00

@Qﬁ?{%@g @ﬁﬁ%&@%h%ﬁﬁ@%ﬁ@%ﬁ@ﬁpd@f tb@r ﬂl{{@f @%@@5@1 O Adnstected
ce D

44) serving as a negative control, constitutes the average of the

GHP fﬂll@d?@ﬁ@é‘ﬁ]é@ﬁt@ﬂﬁﬁﬁ@&éﬁ@%&;q@@oﬁ@@f%nﬁ@@ﬁoﬁ@@?i@@.OI’@ another
ég%%ﬁﬁ%%g&é%@%@ o0 ARERACLT HONHEOL JEAR1ES NGBAseRIas IS -week long

ID-HC, "reverse" denotes a reverse oritentation of the TE

stienéon 06 rethreristedeetbraoninite Hilrdiae matiarsvitlivecpddibiomed o413, the

pERglsment QQ,in the base; vactors FIGIHRE 8 FAGRMEMBUREMENTon of the
F TRANSFECTION SERIES C 15 The Figure shows the proportion of

dsReniTeetedr&S3MAEMS iprhtabROGSI SEPNiGhs? MR Corfeied thnstitutes the
E&ﬂg@%%ﬁeoéﬁﬂgéreg@e&% Q9. gomparedwity gallgdnyeelhinsfection series B.

populations which did not contain a TE element. For this, CHO-DG44 cells .
WeReOtesHs e iRt pREShid BYERINI CRupiss dsibathelaamidhal ™ - e

ﬁgfﬁﬁ"ﬁ@; which.additionally.containgehene PHMR: FEEQIRMBMS0 in the base vectors

ntioned above. After an approximately 20 three-week long selection of
théidesiireetcindientpobprhastim Wit ddugresat 80 g e ctors-
fluorescence was measured by FACS analysis. 10000 cells were
measured per pool and the inherent fluorescence of the untrangﬁéed

CHSBESS cdils Wl EdsSiREMENE 48R VRO THe AP e

PRIceRiage 9158{}!@fﬁ%ﬁ-}%’géﬁﬁeﬁo@m@%@ﬁéﬁif@%ﬁs AeOiEble cell populations
transfection series C. 25 FIGURE 9: INFLUENCE OF THE TE ‘ :
EYESIENTSON thRE Sekasie PRED e P T Fris FgTREHbrE tge!'s ™ ot

changesois thewexpregsien levakaf 19GioeMid:1 whichidre Chitineascells were
%rr;ﬁ;%gcgdth&% et%%ngkeasolgg ep'%%{glﬁrggp 1ts ocro Te%%raetgrg\sntgb%g@ég | &%?é%rom, which
additionally contained one of the TE elements mentioned above. After an approximately
three-week long selection of the transfected cell pools in medium with added G418, the
dsRed? fluorescence was measured by FACS analysis. 10000 cells were measured per
pool and the inherent fluorescence of the untransfected CHO-DG44 cells was substracted.
Each value is the average of the percentage proportion of dsRed2-expressing cells from ©

pools of transfection series C.

FIGURE 9. INFLUENCE OF THE TE ELEMENTS ON THE SPECIFIC
PRODUCTIVITY

This Figure shows the changes in the expression level of IgGl or MCP-1 which are

obtained as a result of the presence of the TE elements compared with control pools with

no TE element, shown graphically (A) or in table form (B). The cell pools were produced

by stable transfection of CHO-DG44 cells with the base plasmids pBING-LC and pBID-
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30 no TE element, shown graphically (A) or in table form (B). The cell

pools were produced by stable transfection of CHO-DG44 cells with the

base plasmids pBING-LC and pBID- 14 HC or pTE4/MCP-1 ("control")

and the derivatives obtained therefrom, each of which additionally

contained a TE element ("00" in direct orietnation ("00 direct") and in
SISSAIERIRYON (O0EVEISH: L IR AV ARBLALV R IRE WRRKF which

F?:T{g s:?ect%gwo tr?eE gg%s?e?;% cﬁqoﬁ?%ﬁ%ﬁémediumeyvith the e

additiomn by 18 Sknds AlandB)'GPhis Hreonteimbgmidtiulisasith 4 in reverse

gggéﬁ{%@(ﬁf%%lr %?s%“ S.&;&[bd;[l)é,t 1€ REQIEIN QX FRIANWAS Efon of the

by i

the cell culture supernatant and the specific productivity per

trett o qoerettayonlasocH Bubaten cditie cuitiv shiopdeitiie ety fridesteicfeand B) or in

SRl e 9 el psere BT S

plasmichsonibinalibhSACGo ﬁbveaeébmdmj‘e@@ﬂ@rwwawbrbeteﬁﬁééﬁaﬁuqsiﬂwtivity per
t&(ﬁ %Qﬂt{;%! éal}o]%i %3581 ﬁ?é&eq“ﬂé/ %ﬁl%i‘pﬁﬁﬁ@ggﬁéé%ﬁ%%u [Emitt-SE8 '@ﬁi@ 44 cells

pools of each plasmid combination were tested by 6 passages and in

SeresG:dand Di6sgeoid oreaehtype dfgsrashithee re it stepptaiighrpthm of 2-2-3
%%ﬁ? agJ%S.SJIJ?e% (S{Q,e& I%%O@QM“&H% @F@%@&Bﬂ@sc&tr@iﬂlﬁﬁm&d”@o reverse” and "00

combination and series were averaged and the average of the controls in u
ditehtSorirs waksdendtd Theenerhgeprspetitie preigh ANAtiSsIessagdn culture, i

Rap/s with TR slementivere compareehwith thise RAGHRE §0MNELYENGE Series C
OF THE TE ELEMENTS ON THE SPECIFIC PRODUCTIVITY IN

PR R-SHIBE TEBCE PP ODPISsTids WRjarkeSrbWEtHECAaPRIEasRs thd he specific
%Bg?%ﬁmé@@%%f MGE-dewhighreaultediiomdhendtspresanse ofiiged and the

ements compared with control pools with no TE element, in the form
aivargzapt {9 smisfeiiBRCTHE RIS Wele PRSCRIGEREES SaRHRC productivities of
t{ﬁé‘g&%%i%tﬂﬁ%%%n@&%&?dmmmimsplasmid pTES/MCP-1
co

( trol") or derivatives obtained therefrom, each of which additionally
contained a TE element ("01" to "12") (Series E). After a two to

thregsweeklongpeteptipnof e transfected cellpootsNTHI T-fee MRUUMSPECIFIC
25 the protein expression was measured b% ELISA in the cell culture

supernatant afec B LSpELTfie proviitiity CAIER A& & Rkand per
diy:s e cultivation, ot the stabbinlr anpfecieg Gl BO4érallswas esilied from the

out by several passages in 75 cm2 T flasks with a ) .
presence of the TE elements compared with control pools with no TE element, in the form

of a graph (A) or table (B). The cell pools were produced by stable transfection of CHO-
DG44 cells with the base plasmid pTES/MCP-1 ("control™) or derivatives obtained
therefrbm, each of which additionally contained a TE element ("01" to "12") (Series E).
After a two to three-week long selection of the transfected cell pools in HT-free medium
the protein expression was measured by ELISA in the cell culture supernatant and the
specific productivity was calculated per cell and per day. The cultivation of the stably
transfected CHO-DG44 cells was carried out by several passages in 75 cm* T flasks with a
passaging thythm of 2-2-3 days. Six pools of each plasmid variant through 6 passages
were in cultivation. The specific productivities of the pools of a plasmid variant were
averaged and the average of the controls was set at 1. The averaged specific productivities

of the pools with a TE element was compared with this.
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passaging rhythm of 2-2-3 days. Six pools of each plasmid variant through
6 passages were in cultivation. The specific productivities of the pools of
a plasmid variant were 30 averaged and the average of the controls was
set at 1. The averaged specific productivities of the pools with a TE
element was compared with this. -15 FIGURE 11: TESTING THE TE

BEMENTS RRRENHANEER ACINMINYSTPe R andenkiransicctenaly

CHO-DG44 cells, when using expression vectors with TE elements, _
dhevssiensigaimséeiion b A3EGNAEEVICEs ftherowiparet iRt cRoKeprs with TE

YRGS WBRUE 3T gﬁgﬁmﬁ‘f&%&%@m%mfm 12 H9-80LAE @htrol vectors

enhancers and can therefore 5 only bring about a significant increase in

exfressicFRwenciite GEaskementn & Chrdmbatrie o1k poenhigpeses and can therefore
%ﬁ%&ﬁ%@%b\gﬁp a"%&ﬁﬂ\‘!&%’i&cﬁ‘é%ﬁﬁ% ShEdgHutNes RPINGAS M mosomes.

ditionally each contained aTE element ("01" to "12"). At the

Samnpotinevare SmAfectshrestiBRIAAIMTI Wasrigrthandréaelsiiy ey thtained from
gﬁtﬁmﬂ%&HﬁiH&ﬂEﬁ%@ﬂ%&%&%@%@E&Beﬁ§@@@t%9 elkaline¢ the same time an

osphatase). After 48 hours cultivation in a total io volume of 3 ml, the

SHINdulterpreupeY npiRIid a8 e o vERsErdeth M EnBer titfe JpiRTHRt Ffinkapstection
k@ffﬁ&!l?dg ! AbeSEARariMnesHeieHmingd. Ahe MERHrewastion in a total
Wi

correcte regard to the transfection efficiency, determined by SEA

P .
expresion 3THE, KigueelsiBlg IheRvBRY oF the BPaRAIEPBobs Mink -1 tre was
ﬁ@ﬂ%ﬂﬂ(ﬂeﬁe&%ﬂ%ﬁs;@ Ai'rﬂﬁ@%éﬁp%h@'§ TRELEMENIS Theereguitst titre was

us far indicate that the choice of fragments of Sequence ID No. | shown

ipontsieiwiguith tRamd ApsthedEt e EPNIREIEIEHS Tn GBI BIES BES G RgrPression. The
GORIng ARG SRD IR ftansieation &ir&'ﬁ%ﬁgo%%dwfﬂm alhErlamanistihe

inténtion is to charactérise Sequence ID No. 1 more clearly in order to
locate more precisely the sequence regions which are 20 important for

thefeRation. FYRR 33 FESTNG ©OF DIFFERENT POSITIONS AND
COMBINATIONS OF THE TE ELEMENTS This Figure represen .
lf&)swé) 1 shown in

SEhecrrshl st thus 4| & digate B vt AT MER Bifo PEEDE S

ofieniation andiompinatiensPhd Enelersenis @i usgrldgitin/estigatening and stable
whether an additional increase in expression can be achieveld in {his way.
Asirdpchiony ﬂh@ﬂg@@fmnal TE elements the intention 1s to characterise Sequence D

No. 1 more clearly in order to locate more precisely the sequence regions which are

important for the function.

FIGURE 13: TESTING OF DIFFERENT | POSITIONS AND COMBINATIONS OF
THE TE ELEMENTS

This Figure represents a selection of possible expression vectors in which different

positions, orientation and combinations of TE elements are used to investigate whether an

additional increase in expression can be achieved in this way. As well as the flanking of

the product gene by TE elements, a number of identical or different short TE elements are

also connected up one behind the other, such as for example TE elements 06 and 08 or the

new TE elements 13 and 14,
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the product gene by TE elements, a number of identical or different short
TE elements are also connected up one behind the other, such as for
example TE elements 06 and 08 or the new TE elements 13 and 14. 30
-16 FIGURE 14: INFLUENCE OF TE ELEMENTS TE 13 TO TE 18 ON
THE SPECIFIC MCP-I EXPRESSION This Figure graphically shows the

P R S e i ee perseccic

The cell poolsvweare PRBRESSIONStable transfection of CHO-DG44 cells

: ntained a element ("13" to "18'
fReriescMradiaeaivie TRtkieaavsstolong cdeteatticnmfchportnsideted EB|iclement.

ools in HT-supplemented medium +G418 (400 .t ' -
gkﬁr&?@i&ﬁ‘\ﬁa@’?ﬁ%&% %%Fg;b%éi? G'“lcr::tr ngfégﬁoé]u%ﬂ%@g%ﬁgﬁgnﬁﬁh the base
g}@tsfﬁ@fggmmdu@wmmn cell dadhptr ey Weisesalbatafan Cuhiskatrgditionally
e stahbly trans,..c.<<~ CHQ:DG4 '

LGRS o SR o T e SRS R IR O SR B woek long
_?_%@Bti@lﬁ%?’ﬂﬂe%ﬁaiﬁﬁctéd)m}@meﬂﬁﬁumimm@@Q@i@ndﬁéh@é‘k@ pg/ml) the
e specific productivities of the f.a pl i ' .
B MEIEISE8 SPE SOOI e Sy 1 Lpal S S RO, secific
Eu.laedugavme;i@; th poolpeisdaitivasT Elstelrieft Wars comparothaistbls ransfeciec

: ENCE OF THE TE : . :
R
i%ﬁﬂﬁssmgﬁwc?ﬂ Shls Figorsl graphicalypshowestRdcRaliyalqn over 3 1o 6
e expression levels of MCP-l.whj I ;
T e B T
afbE element fbeastopoets waret frodlicet BypeiisretinaradisHvities of the pools

CH -D{/GQMH cell§ with the ba%g QJ I@]Lg pTE4/MCP-1 ("control") or
etV AileSSHISh T theretom Wrﬁ?(?:h additionally each contained one or
two TE elements (06 and 08, 08rev, 09rev, A") (Series G). After two to

;%ﬁ?g@%%;ﬁ'on%ﬂﬁ%@&ﬁ%‘?H%@EE‘E‘?@M%‘N@@MWﬁlf{t@@s POSITIONS AND

ed 300 g/ml) the protein expression was
measured by BENSARIOUS COMBINATIONS ONTHE EXPRESSION OF MCP-1

. ith th i Rd " . . .
ﬁ#é?i?.}g?g%%e?g ?S%?Fggglﬁ/{%%c aln gsolnnt rt?xl *)e()){r d?s”é’r%'é’@e%fﬁWl \g\)fhich result

This Figure graphically shows the changes in the expression levels of MCP-1 which result
from the presence and combination of different TE elements compared with control pools
without a TE element. The cell pools were produced by stable transfection CHO-DG44
cells with the base plasmid pTE4/MCP-1 ("control") or derivatives obtained therefrom
which additionally each contained one or two TE elements ("06 and 08, 08rev, 09rev, A")
(Series G). After two to three-week long selection of the transfected cell pools in HT-
supplemented medium +G418 (300 pg/ml) the protein expression was measured by ELISA
in the cell culture supernatant and the specific productivity per cell and per day was
calculated. The cultivation of the stably transfected CHO-DG44 cells was carried out by
several passages in 6-well plates (MAT6) with a passaging rhythm of 2-2-3 days. Of each
plasmid variant, 6 pools were in cultivation over 6 passages. The specific productivities of

the pools of a plasmid variant were averaged and the average value of the controls was set
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in the cell culture supernatant and the specific productivity per cell and per
day was calculated. The cultivation of the stably transfected CHO-DG44
cells was carried out by several passages in 6-well plates (MAT6) with a
passaging rhythm of 2-2-3 days. Of each plasmid variant, 6 pools were in
cultivation over 6 passages. The specific productivities of 30 the pools of a

lasmid variant were avera nd.the f I
B L B R g e Rompared
wlgmbnt were compared with this. FIGURE 16: TESTING OF THE TE
ELEMENT TE-08 WITH IGG-4 ANTIBODIES s The vectors shown here
were used for the expression of recombinant monoclonal IgG4 antibodies
HE@FRE DG AL ESINSIO M THE FasBl& MEDMbIFatid VT B MY ehHan e ODIES
'ﬁl‘g vp { (gp Ots rd\aFf)nI%erpee r“‘?é‘{eaﬁ:‘%é‘a"?&}%? ! eOLA do-f féc%l&%ﬁﬂﬂﬁ%()clonm [gG4
S|gnaF or the transcription, which'is required for the polyadenylation of the
traiisclitet ORNAGhé cpbsitibPandidirastonsof tombiantenptiodalhitigaeeer and
within each transcription unit is_ io indi ELOW. genges f
A (L2 B L3 ol Ry S B o o) W Eiaae it for the

exchang®fortheMERequIREST- HisRuimrdsrdetien(Pigthe sriBseiynRNA.  The
They code for, the hea ' ins, \Y mani : o
o o e 2 R i afpion wnt s
thidjcitefchateredustasEhis givbsdviated et ghain (e su1&&iabrdiker chain (HCZ
NePUGINRAOSRN ipsthereeint migtationsiei2404send (Sigures 18
e S i,

BESTRIPEIONIOD THENVENTITN FEARS. AP edkighiafbAd oaa it menoclonal

g“ﬁ;i? Oﬁfib%h%!isﬁ%s gﬂﬁ%% gé?eé%@%ﬂlt@f@ﬁp&ﬁ%ﬂ&@’%ﬁd&@@ﬂ@gﬁbreviated
etined nereinafter. The general terms "containing” or "contains" 20 ‘
irclidiiés tHEhmerspeleifatkpmnessnsrsting SThaselsvar tRatiRmGediniemuration
We{ﬂaaﬁda};ﬁ)rwﬁp&f'aeégrﬂﬂltg'}’?@gf@@é@%‘Yﬁéyf‘i term "TE element”

enotes regulatory nucleic acids. 25 The terms "TE element” or
"expression-enhancing element" or "transcription enhancing element" or

"ﬁﬂ%ﬁiﬁﬁ%ﬁ%ﬁm@w@wﬁmmwm element" are used

~Thesé terms all refer to regulatory nugclejc acid
s’é@u@@;@(};designaﬁons used within the scope of this description of the invention have the

following meanings defined hereinafter. The general terms "containing” or "contains”
includes the more specific term "consisting of". Moreover, the terms "single number” and

“plurality" are not used restrictively.

The term "TE element" denotes regulatory nucleic acids.

The terms "TE element” or "expression-enhancing element” or "transcription enhancing
clement" or "expression or transcription enhancing nucleic acid element" are used
synonymously in the test. These terms all refer to regulatory nucleic acid sequences.

By "TE eiement” or "expression enhancing element” or “transcription enhancing element”

ot "expression or transcription enhancing nucleic acid element" is meant in particular

Sequence 1D No. 1, inciuding the complementary sequence thereto, which was isolated
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By "TE element” or "expression enhancing element" or "transcription
enhancing element” 30 or "expression or transcription enhancing nucleic
acid element" is meant in particular Sequence ID No. 1, including the
complementary sequence thereto, which was isolated -18 from the
genome of the Chinese hamster (Cricetulus griseus), or any patrt,

fragngsnbolfRoion diesph - adedative RLREAVERCED MOalyop RN AEment or

the parts, fragments or regions thereof, which whén stably integrated in

HPRCEh FBPERIS OPhi s G EN 3Rl iﬁéﬂ@ﬁgéeiﬁDtHé‘Ctra}n%rmﬁoﬂfdb%msfm@mm or
bR genRRMNBEES! PHieq E%’%‘?'h%%sx%(% desikedR ambinatinda Ol therease in -

fragments, regions or derivatives of Sequence ID No. | which consist of a _
hanesGtitentieh] SR OpaitLMagPheRtSTREGIoAYISr Ssavhtivesap desired

i dp WHEh MYl iUrbR A TRNIRAAANY AeSULAGIENBIND. 1 which
and at any desired spacing relative to one another or may be combined

CoRRIBtAER regUaReYyidertitahek diBRtPIIVMEN I SRa RS M Rrgiensardapiatives of SEQ
rRAGErIPLQRiOn r%s.t‘aﬂio&asgﬁﬁgéaf intergshelherteBrldidE SleMmeRhy desired

may refer both to SEQ ID No. | itself and to any desired fragrmenu-,
FEYfisTeleHER faSsASE THT A BAvEFaD thie 18t ORCefsRYGHPrY sequences and

AANSRRtON S ANRBLIRGOhEXRERSRINE M ARGRG: DHUBICRGI RIaMeRE’ The term
or fragments, parts, regions or derivatives thereof encompasses, in_is

AbiBReE sTeitheSBdacts HPthi Chiltedé Mierar (cligatdidgpements. parts,

AIISEHIS)r BeREIRAAGIRGMUNctional homologous nucleotide sequences
from other organisms. Examples of these other organisms include man,

mouse, rat, monkey and other mammals and rodents, reptiles, birds,
fishesrandcplantse2R Bym cfeagmenttansaapticr sgaiamdtbesapesssn enhancing
being used synonymously) is meant a nucleic acid molecule (single or

HBtlBIe St SHREETRVh R FE 00YS idarticHSioNS YedERHRIY T EShert SREEasses in

il & the-conaplementagysrauencethersipettistanoie thatiheuus griseus),
cloning of fragments which are produced either by digestion with

FOSERRRRSIY i8R zy HRSL by DPBRCEH e BH LS FHORIMRANAS T fRigibngther organisms.

reginseiihe dieamrntoi@naddiionalenasent @& nuclelides and other mammals
nucleotides additionally introduced through primers, which are the result of

filh P PP LA e tHEHES FRLEE W riations in the end regions of the

fragments are included in the definition of a fragment, even if these

S],%q ge"?r%%;%%ltg%% mggret"aoﬁe‘géjg%gzsg(these terms being used synonymously) is meant a
nucleic acid molecule (single or double stranded) which is 100% identical in its sequence
to a part of SEQ ID No. | or the complementary sequence thereto. It is known that the
cloning of fragments which are produced either by digestion with restriction enzymes or by
PCR can lead to modifications in the end regions of the fragment, t.e. additional or absent
nucleotides or nucleotides additionally introduced through primers, which are the result of
filling or breakdown reactions. These variations in the end regions of the fragments are
included in the definition of a fragment, even if these sequence regions have a sequence
identity of less than 100% with SEQ ID No. 1. "Parts" or "fragments" or "regions" of
Sequence ID Nr.'1 include for example TE-00 (Sequence ID No. 2), TE-01 (Sequence 1D
No. 3), TE-02 (Sequence ID No, 4), TE-03 (Sequence ID No. 5}, TE-04 (Sequence ID No.
6), TB-05 (Sequence 1D No. 7}, TE-06 (Sequence ID No. 8), TE-07 (Sequence ID No. 9),
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identity of less than 100% with SEQ ID No. 1. "Parts" or "fragments" or
"regions” of Sequence ID Nr. | include for example TE-00 (Sequence ID
No. 2), TE-0l (Sequence ID 30 No. 3), TE-02 (Sequence ID No. 4), TE-03
(Sequence ID No. 5), TE-04 (Sequence ID No. 6), TE-05 (Sequence ID
No. 7), TE-06 (Sequence ID No. 8), TE-07 (Sequence ID No. 9), -19

:E(gé_% é%@%ﬁc%@lﬂsl\;l (i?é?gli?:r@'%geéﬁg&%efﬁ?\lp H?"ﬂ'ﬁul OT @' ence ID No. 12),

equence ID'No. 13),"TE-12 (Sequence ID
No- 11405 chiehde(S2dlreride, (CENG. (Bsyuarree1lD(Seqiehddtb3Nssasyice 1D No. 15),

- equencg |l NQ..1 /- Th- . Tk=17. ;
I R T i R [ Do e 1o
2T)15 Federably [WilNcstable EhrdfnoSomendatégratior) thelflagmerkieddsNo. 21).

i%&&ﬂgfﬁ%% i&ggfe é@ﬁ@&%;&%%ﬁ‘ QLexpiession efafuactionalls ket reasc in the

gene ot erest. "Parts” or "fragments™ or “regions" of Sequence ID No. 1,
whishripachtoranincisas e fin thadiansirpnéabecaxpfdstntof Ragsneiotiragments”

ey RLe 1 SUIRIe T80 (Geuprpad Vo ) 1Ee (el Batipion or

_ _ equence ID No. 4), TE-03 (Sequence ID No. 5), TE-04
iex(Bagioence 4Dzii. 6), MEres, (Seqiuneempio  B)0F ESorueegdehdlo B, TE-01

Eé% Pines ﬁ%ﬁ\%%‘.e %‘;r@d\iogsje Vel 18 (Sgauense R E!%%%&icér Eoliio. 5), TE-04

eguence 0. , TE-1 equence ID No. 14), T (SEQ ID No. o
1SyTEREABEQ. 16).NE-06)(SruessEQID. Kb, By TiSaperiedioNo ) +H-47

?{%}q%%féeﬁégﬁg HIB%N?E%@@E%&@%Q gy, 2@) nesffedde (BEQID3), TE-12

. However, the term "fragment" also includes all possible other is

(8emohSHD M Nd)I TEahy @& 8 divenfiidiEwhichieaPdan! fertage (SEQ ID

iR the ~trapscript essioR-af interest, particul
e e s e PR o)

i BReEpORIID e e NetyisoT SER D Nl BeRkdan Al ppssivlc other
%%%S’I%@ﬁb Algopreferiedis the fRameRiIfEd8 R AN 4R)iklease in the

erivative" is meant, in the present invention, a nucleic acid

rirofisctiletigsinylexmreatonlel strartedf) MsTeRthBY UFHEELL 1956 SdtitAte wholly or at

i‘i’&@l‘gar%% I8eatab UL RA% SERURNESEslentity, Preferabiy.atispsh@bauthe partial
85% sequerice identity, particularly preferably at least about 90%
swgitneé SEShIR) Mndl hestgsiefePactyht AR RBH L8 i fragment TE-08

IJeRHMD No. 10).

By a "derivative" is meant, in the present invention, a nucleic acid molecule (single or
double stranded) which has at least 70% sequence identity, or at least about 80% sequence
identity, preferably at least about 85% sequence identity, particularly preferably at least
about 90% sequence identity and most preferably at least about 95% sequence identity
with SEQ ID No. 1 or the complementary sequence thereto or with a part or fragment or
region of SEQ ID No. 1 or the complementary sequence thereto, and which, on
chromosomal integration, leads to an increase in the transeription or expression of a gene
of interest. Sequence differences from SEQ ID No. 1 may be based on the one hand on
differences in homologous endogenous nucieotide sequences from other organisms. On
the other hand they may also be based on deliberate modiﬁcatioﬁs of the nucleotide acid

sequence, e.g. on substitution, insertion or deletion of at least one or more nucleotides.
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25 with SEQ ID No. 1 or the complementary sequence thereto or with a
part or fragment or' region of SEQ ID No. 1 or the complementary
sequence thereto, and which, on chromosomal integration, leads to an
increase in the transcription or expression of a gene of interest.
Sequence differences from SEQ ID No. | may be based on the one hand

@511 fRrencesIn PRMARIRKS £ RIRIRECHS PGS atdS %@q%ﬁgﬁﬁécﬁmnutagenesis "

other organisms. On 30 the other hand they may also be based on

dafisEr AR RdaRrdatoReenepis Mibrighee acloseneani agthgfs are described by
%Dyeé}zt&wg%ﬂ?éwi%@gp@ﬁ!ﬁtm o @2bigasvere e meresRUCcleRtidgsn R ferences).

tion, insertion and substitution mutants can be produced by o
"Ehe-ssaeiire idanitireside BIysh PORpRER UG AdSIS R nERsSce, in this

Gresponding meme.d%,atﬁa%gsmggﬁe@yswaﬁi ARG DY LOHERRICICh as for
and Zorbas (1998; Chapter 36.1 with further references@é{The segsuence
iersHTRec AR IpESro g HEGHES: coRformirky wih AbEfrehce Negiedcd iftHiggan, D.J.

Ga590FeGHERCRE '\AQgB&neﬁénge%ﬁH@Q"Sﬁaﬁqard Bignment@gerithmadden, T.L.,
such as for exam%Ie' LAST" (Altschul, S.F., Gish, W., Miller, W. Myer

s ifhaniD/3101£0d0) 1388k 161 KRHATERL SBETCT OB bAS TGETer’ Meth.

%%}%4&%@'@91 Magggns TrLe Naleav1R.L ®7hapgudrBiI8): A new network
"Applications of network BLAST server" Meth. Enzymol. 266:131-141; o
ZHah§ T 2RphRatiERN{oT N0 Yo PEWRHSTIRET: HIRRBANBRCTD Bid@notation.

applisatian.fon interastyeasiemalet RRGUENEE anabisistaRchen they correspond in
annotation." Genome Res, 7:649-656). Sequences are brought into
CHRTOPRTEGSTIAR AN SRR TSP aRRC Mo RS YA KEE SIBRMER A RTERmS

identified using standard alignment algorithms By a "derivative" is also

meant, according to the present invention, a nucleic acid molecule is .

(S e dsriaBinte SrEledBETIREFBAARES RIBSEERY 11INB: A BiFlfifh g motecule

segHance Qi fragment)ormies Bregian ohiBERADMMNG] Dookéth the sequence of a
sequence complementary thereto. Preferably t?f hybridisation is (iarried

ofiemERt StriieRt AFBOGISL DR At WihingT HrifBHE g gromp ementary thereto.
hykridasatiaR.ah GoGiiadutieraanainiog SxisSe:inashingtaid2Gonithnd washing
0.2x SSC/0.1% SDS). Corresponding techniques are descrihed by way of ..~ _ .
eSHPIET 26 DR S50 B rbIBE 1 BURE O T mAng DR o 42°C wih
reionNSERIDNS). | Ciudesndit oriadtisisipants dtibetsdqoreneay of example in
region between nucleotide pastion 1 bp and 1578 bp. This cor, to, .
ARt B o S A SR TEBE B GEE D) Srer e D No. 1 inludes
all or at Jeast paris of the sequence region between nucleotide postion 1 bp and 1578 bp.
This corresponds fo sequence region 5 of the TE-00 sequence (SEQ ID No. 2. The
fragment TE-08 (SEQ ID No. 10) is also preferrred.

The term "variant" refers to the expression vectors used in the particular transfection
mixture. These include both the base vectors (pTE4/MCP-1 or pTES/MCP-1) or the base
vector combination (pBING-LC + pBID-HC) and also the base vectors which contain one

or more TE elements in different positions, combinations and orientations.

‘In the case of primers, the term "orientation" refers to the arrangement of the primers in

relation to SEQ ID No. 1. All the primers whose sequence order corresponds to the
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fragment TE-08 (SEQ ID No. 10) is also preferrred. 25 The term "variant"

refers to the expression vectors used in the particular transfection

mixture. These include both the base vectors (pTE4/MCP-1 or

pTE5/MCP-1) or the base vector combination (pBING-LC + pBID-HC)

and also the base vectors which contain one or more TE elements in

diffesant positians; Wéﬁ@%%@@ﬂ%ﬁ@tm? B0rdRIBeI GRBRES are in the same
primers, the term "orientation” refers to the arrangement of the primers in
pelentefice SEtIDaBeceAVHE pinfdTe Fesedskydenddigarientation”.  Primers

CRIESRERGSLR thaer2L semmaRrRIkiRes BodershewhenderREQHD 1D No.l

No.1 (= forward primer) are in the same orientation as this sequence

(FHiekeIScaISo STV e SPRRIIG BHETREABIC. PPNl it dlapgeferred to
QLGEL IS GOMRIR MG AR YA IOMR SESHRATETH EaEe itk EbH: M0 ihvEation, the term

reverse primer) are in the opposite orientation to this sequence, which is
Msteristerrdd 65 48 the\BTERISISHatOFH 2P BAABE A With "&b meffsieduence

in1he pIeSeatmYBNtan: thedelths QriRRRloN:Jelats WWHide AMRRERMENE' from the

in relation to the gene of interest. The sequence given under SEQ ID No. h
reejore seieaigeleribigetindhelamerh KppRitofet SIS e YegisHeam - The
coding.fanihe uhioutniRy sheenan WHONIS Risq refersenitemas of the coding region

"upstream"”. The continuation of this sequence shown in SEQ ID l}lo.l in i
wiethirdelleisetHBIBBURE 7agisTo BHE IEAUADLBIATItRASS 74! daffesne: 1

%%éﬁ%tt% thestarkcrdanr.af this gene dkiiseaange mentlistherefonethe present
referred to as "direct orientation”. Analogously, in the present invention

i P BletifeREiS MRS Srecls B BIFIRLI Y Selifafas ook’ ™ S5 1P

SEQ IR Nal feanyidgsitedinartefiaomans regieaiontiesivative thesepkdent in the
present in the expression vector on the same DNA stran ﬁésé the stafr

t
OB PR GRh TPt D Y b iR S ATk o9Bg R G die gené of interest. If, by

complementany tensE QulRNmbnoiany desiralh past) fragmentjesegiopant, fragment,
derivative thereof, is present in the expgreession vector on the same
|

D
SHogife 45 e gf BEHST of BESGRB BaRarast PRERIE FE Betantis """ 2

ankepersesangationseddniesatstatedirinanwise, adremaid nel€mentss orientation".

mentioned, both orientations are_always included/me I.e. both dire
N R 2B EbrcRHBR A LB TS TR R h SO By Hhvess
apydesiad pucieioaaidiirect and reverse.

By "chromosomal integration" is meant the integration of any desired nucleic acid
sequence into the genome, i.e. into the chromosomes, of a cell, this integration optionally
being into one or more chromosomes in any desired number, position and orientation.
Moreover, the term "chromosomal integration” also includes the integration of any desired

nucleic acid sequence into synthetic, artificial or mini-chromosomes.

Gene of Interest:

The gene of interest contained in the expression vector according to the invention
comprises a nucleotide sequence of any length which codés for a product of interest. The
gene product or "product of interest” is generally a protein, polypeptide, peptide or

fragment or derivative thereof. However, it may also be RNA or antisense RNA. The
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sequence into the genome, i.e. into the chromosomes, of a cell, this

integration optionally being into one or more chromosomes in any desired

number, position and orientation. Moreover, the term "chromosomal

integration™ also includes the integration of any desired 25 nucleic acid

sequence into synthetic, artificial or mini-chromosomes. Gene of Interest:

Jhe gf &?epgs{nrﬁ%?ﬁg %@@Fﬁdig'ﬁh?lg SRIQAMRALY BAEOHINGH N ene or as a
vention comprises a nucleotide sequence of any length which codes for

atpibgiugeraf ifterest bErensaigdid protnutforaodddt o pinterispording fragments
eperall rojein, RolyReR i%p&p{ﬂ%g {ragmentosdervativethereahutated or

%o%lvsé%r)i m ggr%ﬁs@%%t%RNA 0 a.ntise.nselRl\&. The&‘EZZ gdene of interest_

oty b reséifitc itStoh I@@Qtﬁ?ﬁhﬁ@tﬁoﬁl@h&ﬁfé@ﬁﬂfaﬁﬁif&%ﬁﬁ”@%ﬁ@ cidggting to a

2. 3hglle gg%f@%ﬂ 'M%&%ﬁ?ﬂf&ﬁ?'%’%‘}@eﬁwﬂﬁ{@ay BRNAPexample, code for a

orresponding-fragments or fusions. The gene of interest may be the
mativedeneysedumnice, ovitlpanydseiedutateenBiraambawise rAbdified. Sygfzce-bound
moc?dilgc Hgns include codon optimisations for adapting to a 5 particular
Rost cell and humanisation. The gene of interest may, for example, code
for a secreted, cytoplasmic, nuclear-located, membrane-bound or cell
syfage:hound, palyp e?&%%n&h? ermhygleqlidg-aeauencen,diieletiiesequence”
sequence” or "nucleic acid sequence” io indicates an ollg{onucleotlde,

mblettidesoetymatietidcsded Haymehrrierddensi dipgaepfhgrof as well 4

RNA of . thetic ongin Whish 64k asinglesRizRosbiRuble strands and
stranél%ic,r gﬁﬁld‘ga rcgaﬁg%ég%gs&gﬁ moding (E)ir non-coding strandgof a erLlle.

NerChsieressiet Seejnedisasrntseding it igesnn s e R IESUSHERs maY be

?o%f{ﬁgﬁpﬁﬁﬁg muagenesis oL ECRedialrdsfuiagenasiedesg: or PCR-mediated
escribed in Sambrook et al., 1989 or Ausubel et al., 1994). 15 B

wotiagis Theanfehes bR B RTEFeabALi of  SpBATE R Beficd 87

nucleotides in a nucleic acid, for example a gene in a chromosome or an

MRNA, to act as a matrix for the synthesis of other palymers and

Bactordbletifes eans e FPESH A EPRITE ARNIPCTHRNAIUGHE, 2 {Acteotides 1n &
'HQ&?&H'E&@?%‘?‘&%BPME&@%& RidiRiagicabprcessy20thecowinghatrix for the

a gene codes for a protein if the desired protein is produced in a cell o
s?nthesis of other gﬁalymers and macromo%ecules su%h as E)r examgle rrRNA, tRNA,

mRNA, other RNA molecules, ¢DNA or polypeptides m a biciogical process.

~ Accordingly, a gene codes for a protein if the desired protein is produced in a cell or

another biological system by transcription and subsequent translation of the mRNA. Both
the coding strand whose nucleotide sequence is identical to the mRNA sequence and 1s
normally also given in sequence databanks, e.g. EMBL or GenBank, and also the non-
coding strand of a gene or ¢cDNA which acts as the matrix for transcription may be referred
to as coding for a product or protein. A nucieic acid which codes for a protein also
includes nucleic acids which have a different order of nucleotide sequence on the basis of
the degenerate genetic code but result in the same amino acid sequence of the protein.

Nucleic acid sequences which code for proteins may also contain introns.

The term "¢cDNA" denotes deoxyribonucleic acids which are prepared by reverse

transcription and synthesis of the second DNA strand from a mRNA or other RNA
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another biological system by transcription and subsequent translation of

the mRNA. Both the coding strand whose nucleotide sequence is

identical to the mRNA sequence and is normally also given in sequence

databanks, e.g. EMBL or GenBank, and also the non- coding strand of a

gene or eDNA which acts as the matrix for transcription may be referred

AR0.23 RANG 1902 PRAC! FPIORI, AINCIETS AR INER RACSI Fnolecue it
FOter alS0 inclfides nucleic acids which Rave a different order o

nordigotdetbequenoeand thebasiingd sihendegenerate genetic code but

result in the same amino acid sequence of the protein. Nucleic acid

sequences which code for proteins may also contain introns. 30 The term

"BRNAtdénotes’ dienrigibomuodio acidslotidh seeupreparddiby tewelise They occur

transcription and synthesis of the sec . fr , : :
. | - 1 ANEAR0N2MRIN Ry ¢ bed
& térrg}-%ilw ?B?%Tr%x u%uegr %(griﬁ %%88%5.%%\' gﬁwﬁg presentrgs a dou !(ar_ ansebe

stitiNde drBiNAam dle eubecitessokitaing betpHaogingindeawon-ooeiing cxcision of the

stiand, Je telmy inton -densler R EAdNg ueate ARANEREES Of AW produce
Iengfﬁ, tr%ey occur Elnatura?ly in nbmer us eu aryotlc genes and are ) .
eliminatepriras el pr8idushyitthnseritist realinpfiree fes P pees frdeesan synthesis.

own as, spliging.,Thi f ise.excisi i at ; e th
R T B R g s
progucecsa Ineiterk pioctssed thRNAKINTNE cUrrEtTresamy im@esy, have buon

SWaesashipiptein ovfeasy MAoY oldhsshliie danosand splice

i
acceptor sites‘involve this splicing process, i.e. the 10 sequences
located directly at the exon-intron or intron-exon interfaces, have: me tx
\aract rlggdcpx W or an overview see Ohs_hlma et al., 1987.
erest 15 Proteins/polypeptides with a
biopharmaceutical significance include for example antibodies, enzymes,

?}8@&%%3@%1%96%@9t‘hesm@ﬂmjﬁ%%c%@C%péﬁirﬁc@ﬂgethﬂwiude for example
erivatives agments thereof, but are not restricted thereto, Generally, '
aintibiypeptidesymasiclaekiagsadomaty binghtattisies akaiertigye receptors and the

theranguie gé%%%'&&@gh%{%é mayehe Mseehdther Geateims odll polypeptides

interest are, for example, proteins/%BP/peptides, which are used 20 to

chahgeath @ prepeiNie s GRHESESHSWIRT MiNE CEMRe B Cmpsisfpplications may
Eﬁ‘@l@%&.”@%&é#ﬂ%?ei% & St %P&%ﬁﬁtigx@@fﬁéf@r&@ﬂﬁ@f&@@@ptﬁﬂeﬁahaﬂﬁh are used
y

enzymes, glycosylation enzymes and : . . o :
to change the properties of host cells within the scope of so-called "Cell Engineering", such
as e.g. anti-apoptotic proteins, chaperones, metabolic enzymes, glycosylation enzymes and

the derivatives or fragments thereof, but are not restricted thereto.

The term "polypeptides” is used for amino acid sequences or proteins and refers to
polymers of amino acids of any length. This term also includes proteins which have been
modified post-translationally by reactions such as glycosylation, phosphorylation,
acetylation or protein processing. The structure of the polypeptide may be modified, for
example, by substitutions, deletions or insertions of amino acids and fusion with other
proteins while retaining its biological activity. In addition, the polypeptides may

multimerise and form homo- and heteromers.
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the derivatives or fragments thereof, but are not restricted thereto. The
term "polypeptides” is used for amino acid sequences or proteins and
refers to 25 polymers of amino acids of any length. This term also
includes proteins which have been modified post-translationally by
reactions such as glycosylation, phosphorylation, acetylation or protein

rocessing.. The structure of the polypeptide ma) modified, fo
BEARRRIE. B LSBT BN o B O s L g eman 0wty
&]lﬁﬁmlwim@meﬁn@r@ﬂ:@én%wwﬁ feteiningeltsphioto gisaleastivitintzadditionor (tPA),
e polypepti ay 30 .multimerise and.for mo:- angd hetero
BB 4 bR TBI s DS RO R PR g S ety 14 T,
mllJm,a@LgFQMhS,hmmoﬂ&(m H)-and [3ther, giowsh factdrsiireiceptbrotisbul/, IL-18,
plasmino ctivator (tPA), erythropoietin (EPO), cytokines, e.qg.

B 19 it SRS, 003 TR THoR oo egqiop(TNP) such
E%ill\lgm%a&almltb&@, de-3@3nthal FRIATLS, G-A% | IGM-OEF] 8vIECIRTerididnt and VEGE.
-alpha,.-beta, -gamma, -om or -tau,.tumour necrosis factor (TNE) ..
CBEY S RIS G AL AT (P ) R T adics and
Iﬂﬁ-‘g?qén&ﬂsléfEfg Egcﬁ)lmei;]oemmmﬁs_b ?b,rﬁmlgipfﬂ@hai, polyatbifal, fragments, light (L)

multispecific and sin n antibodi nd fragments thereof such as -
R I AR A B S e S e R R gl egions
(Hrwamusnegiohulin ebaiiié AraghthatcofbtamtywaridbE0f hypbevantiidies may be of
regions io thereof as well as Fv and Ed fragments (Chamov et al

e BETeC AR OB Tl e Ry et R Sl Holie.
chimeric antibodies are also possible. Fab fragments (fragment antigen

inding = Fab) consist of the variable regiens.of, bat ins. which are .
I R R B Lo oAt AR o B L g of bt
fohzxampletfromizihvestibaabantibodjessby treating witlers protessaasubh produced

apain.or by DNA cloning. Other, anti - t ‘ ' :
TR R A S B L X R R S8 bl s papain or by
goNe\ atbmiing it tatsaupdssiplétgmreiares Hiobteradmstiboahifagarebgeroduced by
which consist 20 only. of the variable regions of the heavy (VH) and light
c%lé‘il%r? ?@Ef D?lﬁ(éssgeo %Fyel ﬁgn%?ﬁsnl%s Fv fragments (fragment variable =
fragment of the variable part). As covalent binding via the cysteine groups

Oégzhge%%nc%%?&gcl aiisnglég %855991%3(!9 lﬁr%&eﬁ?oﬁ\éﬁ@%mm t@gé‘n?er&s which consist
only of the variable regions of the heavy (VH) and light chain (VL). These are known as
Fv fragments (fragment variable = fragment of the variable part). As covalent binding via
the cysteine groups of the constant chains is not possible in these Fv fragments, they are
often stabilised by some other method. For this purpose the variable regions of the heavy
and light chains are often joined together by means of a short peptide fragment of about 10
to 30 amino acids, preferably 15 amino acids. This produces a single polypeptide cham in
which VH and VL are joined together by a peptide linker. Such antibody fragments are
also referred to as single chain Fv fragments (scFv). Examples of scFv antibodies are

known and described, cf. for example Huston et al., 1988.

In pasf years various strategies have been developed for producing multimeric scFv

derivatives.  The intention is to produce recombinant antibodies with improved
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often stabilised by some other method. For this purpose the variable

regions of the heavy and light chains are often joined together by means

of a short peptide fragment of about 10 25 to 30 amino acids, preferably

15 amino acids. This produces a single polypeptide chain in which VH

and VL are joined together by a peptide linker. Such antibody fragments

are also referred to as .single.chain Fv fr ents (sckv). Examples of :

SERTREBS 2100 RS DR bt o S1Able udlig o) ptchicve the

19a8ndsidatipasyedrs wefoufairategicthtraverbepndeedlopedifeion proteins with
roducing multimeric scFyv., derivatives. The intention is to produce

EBCHSTA B AEBHIEE whb U DA M EHe oSt

anglinaréasdd®indingia\dditytubesoftettd achiewmtheestiufticiers dtioh@fcine Zipper

tge Sa%ﬁé{ .fﬁg%%eemsstr% S 'f‘? rﬁ'x "1% ugcec%gss f% \;v%nrp Eﬁée{ﬂgl \évnl,t VL regions of the scFv

iR EHsEOR Foihaine The Multimernsation domains may be, for~

exanmele, dfearGH SoregitiimetanilgGeog. kiddixstraciyres {Bodiksd coil

structures”) such as the Leucine Zipper s domains. In other strategies the

interactions between the VH and VL regions of the scFv fragment are

UBledttomnidisimodsisasimnege ig. thimptritcadehpentabodies) ivedaneric scFv derivative.

?énsple, the CH3

jabody" is,used in.the art t te.a bival imeri 4 esults i th
L R D RSO0 s ot i e
dirinatacidsfesutiedmibe 19 megq@MgaWdﬁi%r@@@upgﬁ“hﬁpdﬁﬁ@dieS may
i SHR R S ishodies awaddipnaleha seb et e lRdodics can be

ridges. Examples o S can ound In the literature,

efguid Rehisidtetalre1094inTheei tarm dmihitdddy” is used in the art to denote
a bivalent homodimeric scFv derivative. 1s It consists of a fusion protein
which contains the CH3 region of an immunoglobulin, preferably I1gG,

st toreféraipip g @) iassidneribatioh tredionteThis ot prickesgimgs scEv derivative.
fragments by.means of a hin T . dafipker ragion lobulin,
E@g“r%% 5B bt S eg%l?#ggéo éggr%%?alfglg%. 30The | Coo
temefttatapogy, isosereferdlaries benoréimarivetiont IRGHBtrinBiTecsBRECts the schv

d gvati\r/i‘tas tgg Q8L %}f’%ﬁggér&lﬁxﬁ 430 (glf'sfm, Qhy H Mk W ithauh thedaesles of such

of adinker sequence le o the formation of trimers. The fragments
knowhdiditheradessrihini tntbodiels Wiéh have a bi, tn- or tetravalent

The term "triabody" is used in the art to denote a trivalent homotrimeric scFv derivative
(Kortt et al., 1997). The direct fusion of VH-VL without the use of a linker sequence leads

to the formation of trimers.

The fragments known in the art as mini antibodies which have a bi, tri- or tetravalent
structure are also derivatives of scRv fragments. The multimerisation is achieved by means
of di-, tri- or tetrameric coiled coil structures (Pack et al., 1993 and 1995; Lovejoy et al.,
1993).

Gene which codes for a fluorescent protein:

In another embodiment the expression vector according to the invention contains a gene

coding for a fluorescent protein, functionally linked to the gene of interest. Preferably,
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25 structure are also derivatives of scFv fragments. The multimerisation is
achieved by means of di-, tri- or tetrameric coiled colil structures (Pack et
al., 1993 and 1995; Lovejoy et al., 1993). Gene which codes for a
fluorescent protein: 30 In another embodiment the expression vector
according to the invention contains a gene coding for a fluorescent

tein, functionall kaa ed otl'ié ene terest Prefer% gf that th
‘8{3 &&%%%H&Bﬁ §§H§ BeipEpl aB%ETSF%?ﬁ%té? atthe
sothat phedyoidinitpreduat Qﬁmfer@etsm ﬂaetéiuer:eseatﬁdpwtelmammmc mRNA.

ded by a bicistr, NA.. Thi ssible to identi
PRGN B o B 1 TR b T o OBy ersst in
kaf'gh%ﬁbpfﬁﬁ&b@ﬁﬁaﬁﬁﬁﬂhbefbj@ﬁesﬁeﬂtrﬁf@t@fﬁhé\lﬂlamaib@WpB)tEm Alternatively,
nscription of the gene codi th orescent protein may take place
RSP ORSR) B BRI RS RIS TERC B BoTE kg BUcfopnder the
etaropld,ig graeprdaliash-green, blue, yellow or other coloured quoresc_ent
protein. One particular example is green fluorescent protein (GFP) to
obtained from Aequorea victoria or Renilla reniformis and mutants
Teydlopedciormtbtein nefy for, drampleBemetehablul 898t €halfiecetyaliow or other

(gQﬁre\évguglégé% %r%nd theolltera ure ¢ cited the ein. Other o%‘???%%f%cne\%wm (GFP)

OtiRs an genes ot ing for them are desgﬁﬂje% Th S\
tﬁ)&ﬁ)ﬁada?‘ﬂﬁm VAKQ 10346 26 18an d\RE: Ol 22150 wilviehdaneuinoordeveleskd from them;

rfm b refFr %%eet'léltﬁgee f%%r gjﬁef]}t PIOL in g%rf %lgrﬁwg}%q%o d the literature

uminescen orgam’sms of spemes’ hbzoa, for examp
é;me?timrarmajano Clavularia sp., Zoanthus sp. |, Zoanthus sp. Il,
Discosoma striata, Discosoma sp. "red", Discosoma sp. "green”,
Discosoma sp. "Magenta", Anemonia sulcata, Aequorea coerulescens.
mhwhﬁdm@smmmmmm gseck aodorgifig thetherinvisntiobedantdi®if0/34318, WO

;1'5'9 tothe il %&gr agaox‘s&tp% ﬁ% Qrgenetically, au@& fﬁ%] in by reference.

and variants, fragments, dérivatives” or varlants ereo
Ravecfdtexesnple besnifused Withotterprotdin®orpaptidesscEhee organisms of the

TIBLONR HSeL, TRV oL SRR B! M5 RN H1 P P ZOMARR YU Zoanihus

sp. II, Discosoma striata, Discosoma sp. "red", Discosoma sp. "green", Discosoma sp.

"Magenta", Anemonia sulcata, Aequorea coerulescens.

The fluorescent proteins used according to the invention contain in addition to the wild-
type proteins natural or genetically engineered mutants and variants, fragments, derivatives
or variants thereof which have for example been fused with other proteins or peptides. The
mutations used may for example alter the excitation or emission spectrum, the formation of
chromophores, the extinction coefficient or the stability of the protein. Moreover, the
expression in mammalian cells or other species can be improved by codon optimisation,
According to the invention the fluorescent protein may also be used in fusion with a
selectable marker, preferably an amplifiable selectable marker such as dihydrofolate
reductase (DHFR).
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25 chromophores, the extinction coefficient or the stability of the protein.

Moreover, the expression in mammalian cells or other species can be

improved by codon optimisation. According to the invention the

fluorescent protein may also be used in fusion with a selectable marker,

preferably an amplifiable selectable marker such as dihydrofolate

reductase (DHFR). 30 -27 The fluorescence emitted by the fluorescent

prete fhiprhskaseit gosiibidyo Hetdbonsscapiomipisins. gnikeshifowghfible to detect the

DHRBRINY Wit & AuRiasSenar AR aleth Gl SIS (A G Aol sorter (FACS) or
uorescence microscopy. s Other regulatory elements: The expression

Vactbrossweaisnaicieastivhe heterologous promoter which allows

expression of the gene of interest and preferably also of the fluorescent

protein. The term "promoter" denotes a polynucleotide sequence which

éﬂ%\%faﬁdaé@iﬂwilo transcription of the genes or sequences
feREtiopally GRRBEEIR G IR W6 BFRRAIEHISONRINBAREQIMIICR allows expression

sequences for binding RNA polymerase and the initiation site for
tedriBegprion (ntamedripdan shititpalsnef e dheeetecakpiesiia desired
sequence in a certain cell type or a host cell a suitable functional

promoter must be chosen. The skilled man will be familiar with a variety
of sropmBLE psFrentrva fier Soareakynivlrnlify Fcumeatitivel iAdehrdrfgntrols the

rRRAESSIRIE PP aRIe S SNEY @guaeResiRd iR dafakanks-siC@Rewith, A promoter

GenBank, for example, and may be obtained as separate elements or _
BRI ALSTERORBHI RitHISBAFA LSTe Binfinge Bhbh el Yrerfreb Rifl dhtgalngiiation site for
individualsouresscipinuginias prometersdheactivitygirtie Rranertar fBaknce in a
be reduced or increased in response to a signal. One example of an

iieiBlechrbRorsad ereadtracydimie ety wram s TiiseeTthmehogen. The skilled
tRERCY NG, OPREAIRESRAENE eSS0 hWwhikkhtas -berinduca d asources, including

tetracycline-regulated transactivator protein (tTA). In the presence of

tERRTEINE TREUSHRG b ETESNISRI S it ERE ABIEE 6 dhdptabanks such as

irglygilla prematersaredhe Hiy fos.Jpataliothiongin-aadheainsheekiements cloned
promoter Ssee also Sambrook et al., 1989; Gossen et al., 1994). 25 Of the

PO RO PSHRSTIEG Ty ‘SoMa FRTBFTHEh prabdiilipources. In inducible
epkARYRIRShRNgvity of the promoter may be reduced or increased in response to a signal.

One example of an inducible promoter is the tetracycline (tet) promoter. This contains
tetracycline operator sequences (tetO) which can be induced by a tetracycline-regulated
transactivator protein (tTA). In the presence of tetracycline the binding of tTA to tetO is
inhibited. Examples of other inducible promoters are the jun, fos, metallothionein and heat

shock promoter (see also Sambrook et al., 1989; Gossen et al., 1994).

~ Of the promoters which are particularly suitable for high expression in eukaryotes, there
are for example the ubiquitin/S27a promotér of the hamster (WO 97/15664), SV 40 early
promoter, adenovirus major late promoter, mouse metallothionein-I promoter, the long
terminal repeat region of Rous Sarcoma Virus, the early promoter of human
Cytomegalovirus. Examples of other heterologous mammalian promoters are the actin,

immunoglobulin or heat shock promoter(s).
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are for example the ubiquitin/S27a promoter of the hamster (WO
97/15664), SV 40 early promoter, adenovirus major late promoter, mouse
metallothionein-I promoter, the long terminal repeat region of Rous
Sarcoma Virus; the early promoter of human Cytomegalovirus. Examples
of other heterologous mammalian promoters are the actin, 30
immunoglohulin or heat shock promoter(s). -28 A correspondin

Re TSRS BB RIP 22t 8@0?8ﬂ@ﬁo%a@eﬁ%e%gx&%%s%?ﬁgt&3%8% regulatory
segiuenee iorosey igisgeasatagtate the tipnscupido activityxinrasion cassette.
expression cassette. For example, the promoter may be functionally

linked to enhancer sequences in order to s increase the transcriptional
act\aRaniroe, this, pomaemons eafancessAldiokséveraticopiessafiances in order to
enhance sequence.mai/ be used e.qéBa CMV or SV40n§nhancer.d/ veral conies
G108 TSR ERB RS AT oF LB 8 tHe - OLRRSR  AHgsgyer! cop
empodimenicantainsconeyobimesel, enhanCavs/ entfantersbauencesecordingly, an
preferaply a CMV or SV40 enphancer,.10 The tet m enhg)auacerr1 egortl?%sh% 16 o more
SRR L AGRRARLE FohiRh ThYERE s 1R A0 42 Ah The "activity of &
RidQias/anthihitts stimetatesiwdtraigariphon of Shgénaifanctionally

connected to this promoter. Unlike promoters the effect of enhancers is
independent of position and orientation and they can therefore be

pogitieme drhafiant dhotebehintyauttartsbriptiprenmityvithim dreintrdncafion acts o the

even. within the coding regjon. The .enhancer, may be is locat oth.int :
tionall
iRHhatia \ﬁcﬁlﬁ?ngf%ea@an%gﬁp%ltgﬁ%%tffsan a?(gn on %é?élra ?e%d et%%lcl?(‘a?nc fonaty
frommibedronigteprdhistaisolpdsisibpechn diavetbeptiysitall amdifosmtionahdependent of
overlap with the promoter. The skilled. map will be aware af a n eLok; behind :
é’rﬁ)ﬁgh%b@ o‘}ﬁe\%??‘ﬁ‘s aggutrg:e s %rﬁgh(fé%%g?tel)& iﬁggét?gg%%n% s%c aigs T e 4
GenBeripkice. gniS Withandaintens oCMh enthan dersopolyorgzoenidiscerancer may be
denovyirus enhancers) which are.available as | ndent 20 elements. . «iderable
3? %Erf}éer%ebn glc %f}%g %ﬂ?ﬁﬂﬁ%&ﬁ%?yﬁh% é&i(?é) g%q%e%%%%ﬁ%&e. é’epoasited at j[h(()em1 e
AT coffsorticopronercial dnt indivishsaibdotrdess)e A pliirpisel eidintsiegal overlap

% ‘%H‘éeﬁ? als(g?ef%e t%i%&*@@@gﬁgg@%%%a&&@& egHENINLUSEO various

pro 8% ) uman nhancer iIs one of the strongest
enhacse(aidedtifiet fitHeridt@nslexansplesf GenBatkicible ehMAAcepligncers, CMV

thghryx%g léOth(; rg)%iin tearrllrrl]a%%g?s{’ VMQE%&QQ &ﬁﬁ@%ﬂcﬁy&rg%vailabie as independent
g?ucocorﬁégl <o %eavy metals. .
elements or elements cloned within polynucleotide sequences (c.g. deposited at the ATCC
or from commercial and individual sources). A number of promoter sequences also
contain enhancer sequences such as the frequently used CMV promoter. The human CMV
enhancer 1s one of the strongest enhancers identified hitherto. One example of an

inducible enhancer is the metallothionein enhancer, which can be stimulated by

ghucocorticoids or heavy metals.

Another possible modification is, for example, the introduction of multiple Sp! binding
sites. The promoter sequences may also be combined with regulatory sequences which
allow control/regulation of the transcription activity. Thus, the promoter can be made
repressible/ inducible. This can be done for example by linking to sequences which are

binding sites for up- or down-regulating transcription factors, The above mentioned
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Another possible modification is, for example, the introduction of multiple
Spl binding sites. The promoter sequences may also be combined with
regulatory sequences which allow control/regulation of the transcription
activity. Thus, the promoter can be made 30 repressible/ inducible. This
can be done for example by linking to sequences which are binding sites

for up-.or.do lating transcription factors. The.above mentioned

ARBTG5, 10 ST, Hhc P BOLH Lo b g Srserpien activity.
transkeiptomattvidyhAbathies eianipletis theibindingsie faPthesddtivatay act both
protein hich m%)g,act both osmve and ne: atl ‘l‘r ntragscr ttl Mred by all
B o BT o CORPSTENEY af BB D Cgprolied by @
@(ﬁdi@pié,f@ﬂ@‘mthdacwﬁoﬁiﬁmms agmhsmr Wnot(raqisstodtiads, mﬂl%ﬁu&n(? aisst et al.,

' T t t ffi Iso b
G T A Lo B HrE N b L A Rl geesed by

dﬁlzﬁigmg miﬁeqmemwez ﬁ&t@ﬁmmgrmbaﬁe&tﬂm thanttetermimisgtiimar deletion) of

orter gene assa hethert increased. the oter activity.

SRy, TR R P Aty T T OBl st: Methe s
pramaierseéxhaprishotfermination and polyadenylation signals and other
expression control elements. Both inducible and constitutively regulatory
sequences are known for the various cell types. "Transcription-regulatory
eﬂﬁsﬂeﬂtg” tenetditipsdmerisetarprdmotersupstrdarhotitiemeneiBnoters, enhancers,

uence to b transcri |on initiation and terminati i

%ﬂ mboqya%fenﬁd%on s qaﬂPnTﬁl &rm™ rc;1ans¥%:r|p ion ??lslltPantlgaﬁncsgﬁ)eﬁ Er?e cpts. . Both
tmamuﬁlemacmmmhe/ebnsguﬂetwh hueocrsspokdsvo thetiestarusle @11 t}'peS'
acid which is incorporated in the primary transcript, i.e. the 20 mRNA
precursor. The transcription initiation site may overlap with the promoter
stfyaenngstichhe tetamtr ahsuaptdetemmitatompiied refepsitsea npgksetide! the gene
sequence whi |s normall of e Qf4n t
g%%gegégt|on which ie 16 be ‘tra#ﬂlféncr\?g1 %% ﬁ%%%v%ﬁch drlntgs Bgéé}ghg fles and
tenhindtionaobtrarsatiption by RNA polymerase. The "polyadenylation
signal” is a signal sequence which causes cleavage at a specific site at

the 3' end of the eukaryotic mMRNA and post-transcriptional incorporation
ol Besequerigenscription initiation site" refers to a nucleic acid in the construct which

corresponds to the first nucleic acid which is incorporated in the primary transcript, r.¢. the

mRNA precursor. The transcription initiation site may overlap with the promoter

~ sequences.

The term "transcription termination site” refers to a nucleotide sequence which is normally
at the 3' end of the gene of interest or of the gene section which is to be transcribed, and

which brings about the termination of transcription by RNA polymerase.

The "polyadenylation signal” is a signal sequence which causes cleavage at a specific site
at the 3' end of the eukaryotic mRNA and post-transcriptional incorporation of a sequence
of about 100-200 adenine nucleotides (polyA tail) at the cleaved 3' end. The
polyadenylation signal comprises the sequence AATAAA about 10-30 nucleotides

upstream of the cleavage site and a sequence located downstream. Various
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of about 100-200 adenine nucleotides (polyA tail) at the cleaved 3' end.
The 30 polyadenylation signal comprises the sequence AATAAA about
10-30 nucleotides upstream of the cleavage site and a sequence located
downstream. Various -30 polyadenylation elements are known such as tk
polyA, SV40 late and early polyA or BGH polyA (described for example in

US 5,122.458). “Translation regulatory elements” rise a translatio

P AR S o SR A O BA ST o derans paIyA or BGH
polypeqtiderfiocbdoexprassiedn S HpEpuaR)expression it may be advisable

to remove, add or change 5'- and/or 3'-untranslated regions of the nucleic

acid sequence which is to be expressed, in order to eliminate any
petantiatipunspitabley atidinnd] tangtadon indiatoiveoddainsion cie(AUG), a stop
sequences which might affect . expression at the transcription or .. .
B T S A R e Y Srumapgression
bingihg sitesahiayoalteroatively decinsersd mdiediatelirapktrebeeafithef the nucleic
start codon. In rcﬁr.t oduce a secreted.pol tide the gene of.. . '
Al sty B PR sed i e e Sk Bichyally unsuitable
prilitivsel peptideowhdiztianspdots theogyamthegisecks polygeptiget twiasidexpression at
through the ER membrane. The signal sequence is often but not.

G R o S S SR T O BB comsenss
dignhhpeptisases disafer the proteantbdsrheedifittdyathshhony bfitleeBRat codon. In
membrane. The gene sequence will .usyally but net iy, contain. i ~
e B A A BEERSP TN OIS o sgna
hetprologous Sigpadse fuencégnypbeinsrodpaslin kKhislvrimraness, the synthesised
Numero ignal uences-of this ki r <ill
o e e B B ot s
Aoatteer aethal atonyetementsis thedntsmildribosomanénsryleiecd| RE Sempheeptidases
IRES glement. ¢ i & hich functionally.activates the i1
t?a%glaﬁﬁ%ﬁ ﬁ%ﬁ?ﬁé‘t?&%&%ﬁen@%ﬁ?ﬁ g? gﬁ 5'-terminq§,8rlﬁ§tr¥§lgug%s%niumsequeme Wl.
cap{ARsheictaredsanty etapstiearmgenalasduanan Arirsalatan ailpwssequence is

the,translation i ns: j fe ingl
BT LRI R SN0 ) ARARR v e
SNerferoue 95trhssiaroncefahéispindeadikgaranie Beatkidlehmeniansydeposited in

id&i\%gg E%%Eg)g i nirast. o hasterial,nRMAwhich may be multicistronic,

e.lt may co r numerous different _
Another regulatory element is the internal ribosomal entry site (IRES). The IRES element

comprises a sequence which functionally activates the translation initiation independently
of a 5'-terminal methylguanosinium cap (CAP structure) and the upstream gene and in an
animal cell aliows the translation of two cistrons {open reading frames) from a single
transcript. The IRES element provides an independent ribosomal entry site for the
translation of the open reading frame located immediately downstream. I[n contrast to
bacterial mRNA which may be multicistronic, i.e. it may code for nufnerous different
polypeptides or products which are translated one after the other by the mRNA, the
majority of mRNAs from animal cells are monocistronic and code for only one protein or
product; In the case of a multicistronic transcript in a eukaryotic cell the translation would
be initiated from the translation initiation site which was closest upstream and would be

stopped by the first stop codon, after which the transcript would be released from the
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polypeptides or products which are translated one after the other by the
MRNA, the majority of mMRNAs from animal cells are monocistronic and
code for only one protein or product. In the case of a multicistronic
transcript in a eukaryotic cell the translation would 30 be initiated from the
translation initiation site which was closest upstream and would be

opped by eflrs don, fterw ich the transcri oul
SERBRER BRGSO ) THEHE: AUl GPRAA would be

pratlieet chelieg byﬁﬂetmal\ﬂ/y\ weaulghhe puodieadre Emgsm@nslatloan BYES element
contrast, a multicistronic transcript with n IRES element whic f
Ehona P HRBE Wb T SLdbr b EE b e VORI RLAENTR TaagTRe in the

franseipptaiidewssabhspauentiranstation afdh@apeéada@lﬁgxzﬁﬁameamcaﬁedmstream
trea s thereof, so that two or more t|d ducts co ded

S B ANCC P PrORTEAESh R GHEEATY TS R danteript e

ﬁ&@@&e&l malyehailafrvatiousllengths and various origins and may originate,

for example, from the encephalomyocarditis virus (EMCV) or other

Picoma viruses. Various to IRES sequences and their use in the
mes&m&gi@rmtaueﬁi@ysbarefd@smtzeldﬂlgtmmhtémﬁmes ofi forseaampley originate for

Pelletier et al., 1988; et al., 989 Da 1 dam eta

i@@ﬁ?ﬁdﬁﬁgﬁ*@? g{lcefgég@@é Vglgf Y@;ﬁg&%@ qmiéférélsbs Various

Mm@e@eabesl&mha' hes@enemwemetioxzat’édedmnmmmmmed in the literature,
tiona to.the 3'.e _teIRS I t|e he s ng, |

§Lé gﬁ@d@ﬁﬁ\??ﬂ‘%@iﬁe@;&%’t %néegrﬁé" is Er%?#nec od” or%rﬁ POGH A ot al,

nierginadiygaifecied 100baSusifficient skpredsidtafoesthe: Mtetﬁféi;l olagsoset al., 1997,

The optimum permissible distance between the IRES element and the

start codon of the gene located downstream thereof for sufficient
atpressioseqambe detetdiiechbyesimpiefexparimignisnbyd varfingtheed of the IRES
acin and etermlnln X rate as a.functi g Gred 1
TG Felfs o Gehe w6y B HER AR BT SHS BRI Gred or only
ﬁ@ﬂ’gtﬁﬂhiﬁrafdiq&tlaiwm baqose%mntasp@ﬂsiwmibh ihe ohigrdad altneder thbe optimum

GRRRSIR G YRaaus IRDSHRCiR A ARIESHIAN SRRRPHP e gene located

means of one or more such measures Is therefore a further
swwestreemhélez@frﬁaemuﬂmmmmsummnfd@@efarmmnddwmmple expeniments by

varying the spacing and determining the expression rate as a function of the spacing using

reporter gene assays.

By the measures described it is possible to obtain an optimum expression cassette which is
of great value for the expression of heterologous gene products. An expression cassette
obtained by means of one or more such measures is therefore a further subject of the

invention.

Hamster-Ubiquitin/S27a Promoter:

In another embodiment the expression vector according to the invention contains the
ubiquitin/S27a promoter of the hamster, preferably functionally linked to the gene of
interest and even more preferably functionally linked to the gene of interest and the gene

which codes for a fluorescent protein or a selectable marker.
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In another embodiment the expression vector according to the invention
contains the ubiquitin/S27a promoter of the hamster, preferably
functionally linked to the gene of 30 interest and even more preferably
functionally linked to the gene of interest and the gene which codes for a
fluorescent protein or a selectable marker. -32 The ubiquitin/S27a
promoter of the hamster is a powerful homologous promoter which is

scrbed rn 97/15664 a}ﬁ_@ﬁromoter refe '}% at least one
fSHb %‘Eﬂ%"éf’ & (Fernté Pé’*éer@ TRAIRgOGEdromoter which is
ﬁedyﬁyeumd meOetamentdabseice pffomrEAﬁxﬁfeam}Pmﬂ@rﬂleﬁyt preferradisollowing

romoter which has an S Ib d te but no ATA bo prefer
R e i 2 5. ek LD SkemE Y ARG G By of @

active lsmlerB@mm@ntﬁreﬂmedowdsqmmcaaﬂxsmaﬂhﬂeems%plﬂiﬂﬂﬁag site but no
romoter

anoth bodiment it is |ndu0|ble .
T R AR RATBEIE DU OSSO R B poricula
mjvantag;eoamem hodien e périga qromoier, witvwesaugieodide sequerioe asell culture
%89331'1!9)%9 |r1I 5 of Wng ./156t6 Partlcu#]a\ }égreferre are %{éocnﬁéer tor
S&GUEREEs Whith et %nggqﬂelr?c%nfrlg o b T 1 A B 2 Promoter
Sehish Thecpramoteyshesedhivihefaxamples of the present patent
specification each contain a DNA molecule with a sequence which

corresponds to the fragment -372 to +111 from Fig. 5 of WO 97/15664

anqb:rﬂmdséytadhmmﬁeusedmirommﬁm ie a prefermedvitbmoterckioidld sequence as
ipeqporate this sequene ealon 20 Freparaionof expresslon YEOIR onces which
accoramg To theiVention: The expression vedlor according 10 the
icmﬁaﬁuihmaquthmer&nﬁaﬂyﬂﬁeoprémmww@m/@tlonaI methods known

in the art, as described by Sambrook et al. (1989), for example.

Sambrook also describes the functional components of a vector, e.qg.
ﬁhm;bimnptmmmmalsh(imadmmﬂdmmmmmmqummﬁaimmmmmtain a DNA
SheIgns %raht?%%lgq%téon avr‘%:ﬁlghS cp ade%'@“%}e%naléﬁfﬁ %%'%'Q’-i 1& from Fig. 5 of
resistance genes table marke replrcatron Star arting points a
éﬁﬁbrﬁ@&@@dl@tﬁommmmk@opm@m@t@rgmmrbemeearﬁfepmﬁrmemoter should

tlhne;m gégn%s éhggnpealctgggphages phagemids, cosmids or viral vectors
suc acu ovir

Preparation of expression vectors according to the invention:

The expression vector according to the invention may theoretically be prepared by
conventional methods known in the art, as described by Sambrook et al. (1989), for
example. Sambrook also describes the functional components of a vector, e.g. suitable
promoters (in addition to the hamster ubiquitin/S27a promoter), enhancers, termination and
polyadenylation signals, antibiotic resistance genes, selectable markers, replication starting
points and splicing signals. Conventional cloning vectors may be used to produce them,
e.g. plasmids, bacteriophages, phagemids, cosmids or viral vectors such as baculovirus,
retroviruses, adenoviruses, adeno-associated viruses and herpes simpiex virus, as well as
synthetic or artificial chromosomes/mini chromosomes. The eukaryotic expression vectors
typically also contain prokaryotic sequences such as, for example, replication origin and

antibiotic resistance genes which allow replication and selection of the vector in bacteria.
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retroviruses, adenoviruses, adeno-associated viruses and herpes simplex

virus, as well as synthetic or artificial chromosomes/mini chromosomes.

The eukaryotic expression vectors 30 typically also contain prokaryotic
sequences such as, for example, replication origin and antibiotic

resistance genes which allow replication and selection of the vector in

Baateriber F3eAkaryutiercabeigkiarty otict@xpréssio nonegtoravitipdh dontagnsites for the
%Jlti le cloni siteslfor the  introduction of a pol nucleo(tljdtsao%equence

roduction ol a_ polvnucleotide  sequence are VW an e may be obtained
are(fmown and SOI%G%I']]ay %e (0] talﬁegn commermaWy from various 7

compenied gdchrassSratagenenia JotiaChAGShndnvitrogén, CEaklsbadinvitrogen,
SA; Pr a,, Madison, WI, U Bigsciences Clontech, Pal
g R e B T G, T Do (P By o o Al

igwerés Aselectable markers and optionally the gene coding for a

fluorescent protein, additional regulatory elements such as the internal

ribosomal entry site (IRES), enhancers, a polyadenylation signal and other

dad haetvlemlieamertsistich te Tdenelefments)dor eXamiptestarecinttabigcedirkers and

int i(t)ggl}e Eesesriagno\cli?rg t%li'n %g@%{ng&tfa}%}égar’ %%H?togz?aﬁk%%%égry@e%%nts such as
/RPI expreyssm vector according to e Invention contains, the
rhiaimamalaibeterolbgotrs prorf1BiEs) tkehgers ohiptepedtayidtmnTignal and other cis-
SamenhArsiRraly, ihe-RxrIesaion VRS AR CON@IRAARNE BRI Kpression
AHUoreSEERT protein. It is"particularly preferred according to the invention =
tocuse & ubiopritie S27 86 toriwrstekilishistéhslegousprametsion vector according to
FRLGYRY PEsTeled 18 80 SXRISRAION NEEIRl B NL TR llR e IRgB Brcrest and
promoter, pref%ra y’a ubiquitin a promoter, the gene of intefest and a

TEE eflementt dhefrattionadpinketooyethe aboaenfamstiogiyddieei for a fluorescent

W}E) Erllntheﬁsgsoz%g"g%(&%%?rﬁ'&@ﬁgg %%@8%8?5‘ tF}g tt%@%%ﬁﬁﬁﬂ%‘ lﬁ@g'gg&b‘?ﬁuﬁin/SZ’?a
unctionally inked" refers to two or more nucleic acid sequences or _
pattiabEeqs bnces oguichrarengositRadel kol ihprefivepd rpp eppreastapiyector in which

intended function. _ rOIr o :
e e e o, eret and o
cOBinggeneseinencral it vk sogs den totis: iynsdioralthekednscription

of the linked gene sequence in the cis position. Generally, but not 25

necessarily, functionally linked DNA sequences are close together and, if
tWobaulihg seme cledarseendsdiniegnilia (e A S IR $igninetionally

Sﬁ%&p@?@figsthg e e 9nucleic acid sequences or partial sequences which are

positioned so that they can perform their intended function.  For example, a
promoter/enhancer, a promoter/TE element or a promoter/enhancer/TE element is
functionally linked to a coding gene sequence if it is able to control or modulate the
transcription of the linked gene sequence in the cis position. Generally, but not
necessarily, functionally linked DNA sequences are close together and, if two coding gene
sequences are linked or in the case of a secretion signal sequence, in the same reading
frame. Although a functionally linked promoter is generally located upstream of the
coding gene sequence it does not necessarily have to be close to it. Enhancers need not be
close by either, provided that they assist the transcription or expression of the gene
sequence. For this purpose they may be both upstream and downstream of the gene

sequence, possibly at some distance from it. A polyadenylation site is functionally linked
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frame. Although a functionally linked promoter is generally located
upstream of the coding gene sequence it does not necessarily have to be
close to it. Enhancers need not be close by either, provided that they
assist the transcription or expression of the gene 30 sequence. For this
purpose they may be both upstream and downstream of the gene

I8qUENRREs sSR! 3 Saaitiatanaeiom dhPopalraderWalirh&itgisuch a way that
functionally linked -34 to a_ gene sequence if it is positioned at the 3' end

Shererpmb ey brsesissstients frdnastaatelidbnprbrprayidieg gigl Linking
thacoding sRavens i@ ibemolmrenvation signabitdaking.roay take by the PCR

place according to conventional recombinant methods, e.g. by the PCR

tEChRIGHR, DY ligakih 2 StiiehbtereLiRERBCELiRF SRR SOPEY RMAY. f no suitable

nesiydahie ariastrtioReURinGISItes, AMt-avallakig RYEihed Ginkers or adaptors may be
oligonucleotide linkers or adaptors may be used in a manner known per

SE°ThiBASTSRISE MINBBARidhts described, the heterologous promoter,
preferably a ubiquitin/S27a promoter or CMV promoter, the gene of
interest and the gene cqding for a ig_ fluorescent protein are functionally

IkeRPfogth & TRROAMEEIE Hor E5HRAE AP OHIIRIGRIE SFiRSIESt ARgieradly 2

thBigeme /soding faiAcH uprescerproniein are exyessadistatingfiorenoding for a
same heterologous promoter. In a partjcularly preferred embodiment the
ERHEHERSEN IMRIAY GRESTHHRRY N SRR e ,‘§6“t‘Ff’é‘t9afo°6i8f§3rFPﬁj' fc that both the

nRENASSyRiResisadframe botingenes Theaxpressinsiveetonaeeakdingting from

to the invention may additionally contain 1s enhancer elements and/or TE ,
SRS WHIER'AELHALHBIARY of ch&BH Ot pPERITES .fgﬁ%‘iﬁéﬁ?&ﬂﬁe functional

Prafere thie APl XPIESSIDTRES tgkinwhich dhe helrialegousmpromtermthesised from
preferably the ubiquitin/S27a promoter or a modified form thereof qr.the 1 .

O BrETotel IS TG Y8 XRCEHATREEY Bt L CRIPBVARY diffiiiy!ly contain
Osrib ALY @BhanceldliemEntsRAtknss Tehale maenubifalidarnentally, ikee promoters.
expression of the gepes within an expression vector. may take plac

o i RGP e HaRSETSRON CFRSoR B Al e I s Promoer,
deféfeds teregignimicT coriaiorooe ommiifegénes thebefranteritddy promoter,
R e Do gk e lnlhRey PR B A iment, and

a TE element, : :

Fundamentally, the expression of the genes within an expression vector may take place
starting from one or more transcription units. The term transcription unit is defined as a
region which contains one or more genes to be transcribed. The genes within a
franscription unit are functionally linked to one another in such a way that all the genes
within such a unit are under the transcriptional control of the same promoter, promoter/
enhancer or promoter/ enhancer/TE element. As a result of this transcriptional linking of
genes, more than one protein or product can be transcribed from a transcription unit and
thus expressed. Each transcription unit contains the regulatory elements which are
necessary for the transcription and translatic;n of the gene sequences contained therein.

Each transcription unit may contain the same or different regulatory elements. IRES
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25 within such a unit are under the transcriptional control of the same

promoter, promoter/ enhancer or promoter/ enhancer/TE element. As a

result of this transcriptional linking of genes, more than one protein or

product can be transcribed from a transcription unit and thus expressed.

Each transcription unit contains the regulatory elements which are

&R, Oriﬁt}gr}%%g'ﬁgoﬂs%ﬁdﬂ? nt%'é‘ “1%?10 ifoE}ha YRR NE  Benes within a

contained therein. ch transcription unit may Contain the same of

diffesenpregutatiory elements. IRES -35 elements or introns may be used

for the functional linking of the genes within a transcription unit. The

expression vector may contain a single transcription unit for expressing

thbgermqisios yetiesinolintatest, avénsgdicctablephankeniafet ephossalhgtie gene (or

aeEh Sadee (9L 8 RreSERNIPOIa L AUGHIOEY JREGHHB BBaes for the
ay also be arranged In two or more transcription uhits. Various

dombiactio s okihe gdfrsalithin dhesnsgripiomanitlseebpossiblgednn two or more

%PQ{P&IE,?{&P%%%G”WBHI{% %@ﬁﬁﬂ}a@e{ﬁp%ﬂﬂ@o &E@a&'iﬂﬂﬁ %Wﬁ%ﬁ%&on unit are

vector consisting of one, two or more transcription units may be inserte

ineshibist clallabyther cotbardstastion deinrssutassinsiomnsiecionsiegnyression vector
ired: order. Any inati ry, sian n .

d&%ﬁ%&% & dar\ ; ﬁ?%ngxl %%g?o%%ﬁl#ﬁg% uﬁl\%@ﬁ'&; 1 gﬂ@&&%s f?xha host cell by

each vector can be selecte at adequate ‘expression of the

RSO FHitio U NIt isSeARSREE IFHetedisany ibthey dagiikitondetemshfscombination of
Sr%%ﬂl%%ﬁe%ﬁ{gﬁgtﬁn@ QRNES: Exth AAAIRPNALOENES QLIUSIESHALD that adequate
selectablé markers, may be positioned on the expression vectors. 15 Also
prepserstdaedCdi ATpsCERE MV ERto i afatiede dkpression vetordsaiatery clements,
CQIRIRsORE QLA TraelementsAndinsiear of e.geneAlinterast haVe markers,
only a multiple cloning site” which allows the cloning of the gene of interest

viaapeke gaiaense gudhe 5B sEstiédbrs endonucleases. Numerous

recognition sequences for all kinds of restriction endonucleases 20 as well

as the associated restriction endonucleases are known from the prior art.

PidseramsieresshenEdisaie iscmVamkprcEEsiae S BPIeAEOBIX FRieIéotiRigh contain one

- a5, BRAINIHON SRANENEE AR OF SHitaRIR ICRGHIDOR SRIMENCESERIbREC oning site

found for example in Sambrook et al., 1989. . o
which allows the cloning of the gene of interest via recognition sequences for restriction

endonucleases. Numerous recognition sequences for all kinds of restriction endonucleases
as well as the associated restriction endonucleases are known from the prior art.
Preferably, sequences are used which consist of at least six nucleotides as recognition

sequence. A list of suitable recognition sequences can be found for example in Sambrook

et al., 1989,

Also preferred according o the invention are those expression vectors which instead of the
gene of interest have only a multiple cloning site which allows the cloning of the gene of
interest via recognition sequences for restriction endonucleases and which moreover have
one or more, preferably multiple cloning sites at different positions of the expression
vector, which additionally makes it possible to clone TE elements via recognition
sequences for restriction endonucleases. Numerous recognition sequences for all kinds of

restriction endonucleases as well as the associated restriction endonucleases are known
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25 Also preferred according to the invention are those expression vectors
which instead of the gene of interest have only a multiple cloning site
which allows the cloning of the gene of interest via recognition sequences
for restriction endonucleases and which moreover have one or more,
preferably multiple cloning sites at different positions of the expression

YREIOhYhYGh addibrraly MakgsdhRasablals Gane 1L 88 PeRRYiRsix nucleotides

recognition 30 sequences for restriction endonucleases. Numerous
RSCSHRIROIPSEGHRESS foriah ¢nbsblcrssamubierapriticRayeBead wafor example
as thapssnciated restriction endonucleases are known -36 from the prior

art. Preferably, sequences are used which consist of at least six

nucleotides as recognition sequence. A list of suitable recognition

sesienges can be found for example in Sambrook et al., 1989. s Host

cells: For transfection with the expression vector according to the

OB HEBH lRE St SE RS O 8 GLB RO PEREREI v RfRRiialh kREYAHQ host cells

merese@rirutanb yaaanhaallh 208 ARMRUSParRbuRRE RENRSIREEERILS: mouse, rat
;I?;ggt successful transfection of the corresponding cells with an expression

SPRSESAmY 18%he iR AtierrssbliEamsfrsnerorh genetranfne cells with an
mgdiierbn iRteq0MbIRGRL AL RO SBRMESeHSuhihare Risdhe sphiest Pinodified,

the present invention. Preferred host cells for the purposes of the ,
i’PR?@H’[%H%Fé’%%?H%?@P%‘@%uWHl% B0 thisuRisak of g ayreeqanr gtion.
CHO-DUKX, CHO-DUKX Bl and CHO-DG44 cells or
deréativejldescendants of these cell lines. Particularly preferred are

CHESTHE AR5t LD R e umnatssid alha BNRBIPR SIS, hapsliseNs such as BHK21,

GHR-OGA4@Em0, CHODUKXCerisDBIgS, sutRbipBISMpeiana callefmpa4 cells or
the mouse prefeaably NSO and Fip.Z/O cells and derivaftives descendants

ST Bl R BB R SRS D RAMRESr ARBITIEES REISTSAicheCGH B G44. CHO-

Used Accmdngitathasnventia asardougiviendAd abesd tRatdelloWEIKX cells. Also
Howevyer, derivatjves and.descendants of these cells, other. ma mglig% 1 d
SN i SEICR: 18U Rl o (O8I TISHSSof RISTEAIGY iy 1308, S0 cells an

Rankeyiss/ fedamidans efikargatid]¢alls, including but not restricted to
yeast, insect, bird and plant cells, may also be used as host cells for the
production of biopharmaceutical proteins. -37

Examples of hamster and mouse cells which can be used according to the invention are
given in Table 1 that follows. However, derivatives and descendants of these cells, other
mammalian cells including but not restricted to cell lines of humans, mice, rats, monkeys,
rodents, or eukaryotic cells, including but not restricted to yeast, insect, bird and plant

cells, may also be used as host cells for the production of biopharmaceutical proteins. -

237



Table 1: Hamster and Mouse Production Cell Lines Cell line Accession
Number NSO ECASS No. 85110503 Sp2/0-Agl4 ATCC CRL-1581
BHK21 ATCC CCL-10 BHK TK- ECACC No. 85011423 HaK
ATCCCCL-15 2254-62.2 (BHK-21-derivative) ATCC CRL-8544 CHO
ECACC No. 8505302 CHO-Kl ATCC CCL-61 CHO-DUKX ATCC
5%69102@ % (% r—f,(ﬁ({g %Céil ?UKX B1 ATCC CRL-9010
44 Orlaub et ar cell 32 54121983 CHO Pro-5 ATCC

CRL 1781 V79 ATCC CCC-93 Bl4AF28 G3 ATCC CCL-14 CHL ECACC

IJ.J.J.UUD | IIU LlaIIbIUbLIUII UI || cur\a b || Dl. bUIID vvu.h A
p vnucleotlde or one of the expressron Vectors accordrng to the

iiwééntion is carried out by conventroE@Mrﬂéthimde(Slmook et aI 1989;

S R osome.mediated tanslestby: CAL ML bhosphate.

MMpltatlon electroporation, polycetiorc(g.9.(DEAE

dran)-maodintad trancfa atonlast.fiision m|r~rn|n|ar~f|nn :xnrl \Ill‘al

HERibka. According to the Iventioh atable PAnGuLigius preferaby

c}mr{ed out io in which the constructs\grecetirerindegrated into the genome -

tha hoct call or.an-artificial..chro Y\ncnmnlmlnlr‘hrnmncnmo or are

%é%ﬁ%ﬁ%%%e@?ﬁvgﬁé’%}evmal n"emfﬂ%‘*rlfo@“éeu The transfectlon

rethod which gives the optimum trapsieciioNdreguengy and expression

of the heterologous-gene-in-the-host cell.in-guestion is preferred. By
cﬁgﬁﬂ‘%h every sequence or every@gggrﬁggrté& in a host cell is referred

torge heterologous
(= CHO duk’ CHO/dhfr)

ATCC CRL-90%6

CHO-DUKX BI ATCC CRL-9010

CHO-DG44 Urlaub et al; Cell 32[2], 405-412, 1983
CHO Pro-5 ATCC CRIL-1781

V79 ATCC CCC-93

B14AF28-G3 ATCC CCL-14

CHL ECACC No. 87111906

The transfection of the eukaryotic host cells with a polynucieotide or one of the expression
vectors according to the invention is carried out by conventional methods (Sambrook et al.,
1989; Ausubel et al., 1994). Suitable methods of transfection include for example

liposome-mediated transfection, calcium phosphate coprecipitation, electroporation,
polycation- (e.g. DEAE dextran)-mediated transfection, protoplast fusion, microinjection
and viral infections. According to the invention stable transfection is preferably carried out
in which the constructs are either integrated into the genome of the host cell or an artificial
chromosome/minichromosome, or are episomally contained in stable manner in the host
cell. The transfection method which gives the optimum transfection frequency and
expression of the heterologous gene in the host cell in question is preferred. By definition,

every sequence or every gene inserted in a host cell is referred to as a "heterologous
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-38 sequence” or "heterologous gene" in relation to the host cell. This

applies even if the sequence to be introduced or the gene to be

introduced is identical to an endogenous sequence or an endogenous

gene of the host cell. For example, a hamster actin gene introduced into a
hamster host cell is by definition a heterologous gene. 5 According to the
ueRtion, eecarpRiBRlmAmmAlRD CRllfPIBRIBBIOLAN! Galls ABOSYs ovn if the
preferably hamster cells such as CHO or BHK cells which have beéen

tredstecteld Wihigredusteheresrassioriovbetdny ebiuseding dontieainipe aticidogenous
deseuhedpereinars arsiered. 19 Mg ecambinaptRrodictionofisier actin gene
heteromeric proteins such as e.g. monoclonal antibodies (mAb), the

tarrstaeddim bt shratsier host ¢dlls tardiivoretcaligtoeleanie awng by two

different methods. mAb's of this kind are composed of a number of

subunits, the heavy and light chains. Genes coding for these subunits

MagoBd Rt i slereidom itdeperiahtermalitistedlsicrueirsdipiencuhieslls, most
ARefeRiBglaRiasmidpitawhich e hest ARl is1ihemLR HARSIREietlniNSRl with one

intended’to secure the stoichiometric representation of the genes after
infalp srorchstontvecEnorteromd i baiventigoesaibed hsectnge preferred.
independent transcription units it must hereby be ensured that the
MRNAs which encode the different proteins display the same stability and

e iptuphinant RTefig AR FA SIREFERRSC AT AN SEESNY Cagangclonal antibodies
RAABSSION PG REPESIRKE RIACE Wi B U GRIRRICIIANSCRNIIR 20t by two

unit by means of a sm%;e promoter and only one transcript is formed. B

Fafiey rEsethnsine b 9GP dimd erie iﬁ@&ﬁ%%@fﬁaﬁ@ﬁhﬁ&%&iaﬁw%ethe heavy
agnasis epiained dRhe SREANRRE SHRFBAUSIY 6ISHQRSHQWRMEH th€ependent or

expression rates for these cistrons are lower _than that of the first cistron,
(R RS HSTEGH [FARREHOH ST WHIEhO By B BRsrai- ki gvhich the host cell is then

"Gapsriapendent presiaiiation semplexe Borunsiantialheproia ailiciest thaBenes after
IRES 25 dependent translation initiation. In order to achieve a truly

dyinaRsiereipredBionime eistisndostiditiondldercEistio e ctétheftsmdependent

MayLeatpdueed: fanaxamnelie bwhichRaSHEe HEMAXPIsEiendRieshe different
in conjunction with the IRESelements (WO 94/05785). Ag%?er POSS

| 2 ihle

VPESFBI B rodRIGIR ARROERRIRE RO IR BoRah & 4cE %ﬂf@kﬁiﬁ%ﬂcy In the
IQYEMiPRAS SeceRbiRkiiansfeaiordRwiich hecganes are tiantiestadeatranscription
separate times, ) o _

unit by means of a single promoter and only one transcript i1s formed. By using IRES
elements, a highly efficient internal translation initiation of the genes is obtained in the
second and subsequent cistrons. However, the expression rates for these cistrons are lower
than that of the first cistron, the translation initiation of which, by means of a so-called
"cap"-dependent pre-initiation complex, is substantially more efficient than IRES-
dependent translation initiation. In order to achieve a truly equimolar expression of the

cistrons, additional inter-cistronic elements may be mntroduced, for exampie, which ensure

uniform expression rates in conjunction with the IRES elements (WO 94/05785).

Another possible way of producing a number of heterologous proteins according to the

invention is sequential transfection in which the genes are transfected at separate times,
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-39 integrated in different expression vectors. For example, the heavy

chain and the light chain of an antibody may be introduced into a cell one

after the other in two transfection steps. Another possible way of

simultaneously producing a number of heterologous proteins, s which is

preferred according to the invention, is cotransfection, in which the genes

Aite SRR HANARLAO AR HTREBOL HRICSSIR MCRIORR:aT D ISHES MPrne light chain
advantage that certain “proportions of genes and gene pro%cts With one
aothéanebeibaarpsistotierdiptbataicing aficthy differenes inankiection steps.
MRNA stability and in the efficiency of transcription and translation. In

addition, the expression vectors are more stable because of their small io0
sfxeofisd apesdasisfto plasuiebotbodsinng efoning anciciing fransfettignis proteins,
ARG RTeALMARAMEN Ol SIMERION: IBSHEArEDR RS BRIP At genes are

additionally transfected, preferably co'gransfecte , With- one or more
v cha ity vl Eh e depfesstere Gictatre Bitehirdleing ofmtage that certain

Infeie3hiohRe. PSR MECHRT WXECITUSSAIRn theds gatiansiaction Cf?%ﬁsteid, thereby

for example, for'the other protein or proteins of interest under the contro

dralednerpromdilier prese anilycunBerandabolityoinf ihéhsarffesiency of transeription
PIAMRLRHERNANGEL LRMRINGHQR QRRICUIALN RIETRIRPY-PRIARL e of their small

control of the same promoter/enhancer/TE element combination or under
tEcardraicorie sahiedbrbnibdwenndaemecuvsirnpianifeditferent TE
elements and for at least one selectable 20 marker, e.g. dihydrofolate
reductase. In another embodiment of the invention the vectors used for

the BhafsbadamsaPesits ohieimyer orE smiertstie it cells are additionally
cembpipatie) x@@e?%?% ang uRRiaiion; R IR FRGHe: RRCiGYIAREMPedineRhich code

of the invention the. host cells are co-transfected with at least two
elikappstier enpresais vaeisias stleustshe dnotvs veetlorsoeoreipimgised for the

atdaastronsoens.vhichcadss fabatieashire RRtsin Ohinterest Mg dheunder the

other vector contains one or more nucleic acids according to the invention

i HHIPE SRR PBRRIET BivETabientatitsh tanh eoaptibAaAYcaIan ¢ BEEYSF enhancer

atdaashans gepe Ofﬂﬁiﬁf:%ﬁﬂ?nd thgspmycleigRacidsacegrding e the  same
invention impart their transcription- or expression-enhancing -40 activit

PR YEMEDSHHidre st AR ar&IBOARH BN the JAEF cotifansttiRly of the same

VBEIBIeBY &Bancer combination with different TE elements and for at least one selectable

marker, e.g. dihydrofolate reductase.

In another embodiment of the invention the vectors used for the transfection may contain

one or more TE-elements in any combination, position and orientation,

In another particular embodiment of the invention the host cells are co-transfected with at
least two evkaryotic expression vectors, at least one of the two vectors containing at least
one gene which codes for at least the protein of interest, while the other vector contains
one or more nucleic acids according to the invention in any combination, position and
orientation, and optionally also codes for at least one gene of interest, and these nucleic

acids according to the invention impart their transcription- or expression-enhancing

40



20

25

30

integration with the other vector. According to the invention the host cells
are preferably established, adapted and cultivated s under serum-free
conditions, optionally in media which are free from animal
proteins/peptides. Examples of commercially obtainable media include
Ham's F12 (Sigma, Deisenhofen, DE), RPMI-1640 (Sigma), Dulbecco's

ifi ' i M: Sigma), Minimal Essential Mediu
ek S o s Rt L B e o o o
orHon(ridittbgetheCaekibad, CA, USA), CHO-S-SFMIl io (Invitrogen),
serum-free CHO-Medium (Sigma) and protein-free CHO-Medium (Sigma).

Each of these media may optionally be supplemented with various

dowpdinsds, thayintaminoribe kot kot lotirerngedovth i factond i, imbapind and cultivated
ferri der f msulin-like growth factar), salts (e.9. .

e i e R

nuskebYiRrysidesy. Brdendsing, copmidiriellyglbtaimable, mhato secmdotHemis F12 (Sigma,

?fbk‘i}!ﬁ’l%@ér{]‘ﬁ%‘%?i%?ﬁﬁﬂpé%cgs,d@%ﬁrg@%%c‘%'(f]mt&ﬁ%!i@%q@ﬁ Mediym (DMEM:
serum-free media are prEferr accoraing to the Iinvention, the host cells
fignalsoMbaisiativassantisindvinéisia WHIENhabezivesn Iviseeswiviodified Dulbecco's

itable %mﬂy%%@%&:{méw% rﬁﬁl?&é&?r@éﬁﬁl%, mogifigd £elIg110.5-srMmit
which express one or more se ectable marker genes, one or more

seledthagnaguneyafe o ddba-td ehismedionn 20T tiedeim freeleEtingvigér: (Sigma).
REIERS §0 taubsiange Which aliecis g ggwérﬁérﬁgﬁv'WhOfveﬂ%C@%ﬁlpounds, e.g.

with a deficiency for the Selectable'marker gene in question. Within the

Seomenss tie preabint igvarilioiclienétdnipedrg)tisysierarabily deatrhgtheh factor,
ﬁ%@&‘l‘éﬁ%?@%‘éﬂﬁ%&@r}?%ﬁg% pg(ﬂﬁﬁ%‘ioéﬂm,hgﬁkﬁﬁﬂf? ?Hgﬁ;ﬁ@sﬁf}ﬁfypﬂosphate),
wild-type or preferably a modified’25 neomycin phosphotransferase gene.

Préfeiang GETE Eonteiratitind b retoheancG0yaHe B0/ G mBgRATE or other
%Eft‘li‘ﬁ!%?eqxt 'HQ%BE?I%E?&MYOEQ% 18490 tgzgxgéi%ﬁ{gﬁlté)f 'ﬁ%{'&ﬁ@h 'Eéﬂﬁnh{%ﬁ media are

cells are to be transfected with a number of expression vectors, e.g. if .
SEVBTG SR ERarieidst B te dpirstetglintipencdy iRfo Wb Hded using media
celhcihey.aensrally; bave different.sriectable matkrngenNgordthlselect genetically

modified cells which express one or more selectable marker genes, one or more selecting

agents are added to the medium.

The term "selecting agent" refers to a substance which affects the growth or survival of
host cells with a deficiency for the selectable marker gene in question. Within the scope of
the present invention, geneticin (G418) 1s preferably used as the medium additive for the
selection of heterologous host cells which carry a wild-type or preferably a modified
neomycin phosphotransferase gene. Preferably, G418 concentrations of between 100 and
800 pg/ml of medium are used, most preferably 200 to 400 ug G418/m! of medium. If'the
host cells are to be transfected with a number of expression vectors, e.g. ‘if several genes of
interest are to be separately introduced into the host cell, they generally have different

selectable marker genes.
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A selectable marker gene is a gene which allows the specific selection of
cells which contain this gene by the addition of a corresponding selecting
agent to the cultivation medium. As an illustration, an antibiotic resistance
gene may be used as a positive selectable marker. Only cells which have
been transformed with this gene are able to grow 5 in the presence of the

Cﬁ&%&%%‘i’é“&ﬁ@ép yf?ea@da gn@%‘f’&le&tl%%sq gé% geu? $eells which

* 0 pedrses
the ot_her hand, are nab e to grow or survive under these selection
comRtibrBISTERR baréhpcﬁglﬁvwrne@ativermu@mtm}mtmglamleo the cultivation

MkGH. Pasitye ﬁﬁlﬁgﬁl&e A ?ﬁoﬁgr%gﬁ%g@ §%[éor1]n§ N as a positive

enrichment of transformed cells by conferring resisténce to the se}ec ting

gkt by edeipdslativey Sorhach beabdibsotreasibiolicl detbchin gheerm)stable to grow
qg'th'@;ﬁé’s%%e%&'ﬁéﬁ%ﬁ&ﬁg\éﬁ d[% X%ﬂ&@?qu€56 S Eﬁ%man?%%? rmed cells,

marker can be selectively “eliminated by negative selecta ers
é%%“afhﬁl@ﬂéﬁfthféli% tie thyPhidin@iinavesyeiie ohtive Herpes Sinoplernviitigns. There

Eﬁ%mﬁkg&y{/f@ %dnb%t‘f%lt@@éﬁmgaﬂﬁ%s ad gé%gfseleftabie markers

acyc ovir or gancyclovir leads to the elimination thereof. The selectab

rRaFker haset e ahianAviento ANTHENGINpTHeaappiinieb ke e hacrablerring resistance to
e kel REIHES L5 9sNelicaly madiked.muytanisand vatanis. Jé?&@l%”ﬁ% host cell,

functional equwalents derivatives, "homologues and fusions with other

pRotenmsraT; p“@é}ﬁd’él@l%#aﬂmémh\adtﬁee@mfabrée eigkieb eraniscsan be selectively
%ﬁﬂ\ef&m@"H@gat%%@e@;?élmmolax&%%&ﬁsf@%ketmm?'@@ytwyrﬁnﬁne kinase

amino acid sequence in the regions or domains which are deemed to be

seBeRight REeTRes AtV e EHb b Q RapiRs hiomndie Bickale allsieviin ke simultancous

%ﬂ%%@%tﬁ%@g%%%o 1RASTMBINGIQHVEN MAKEES (BREIAT The sclectable
example WO 92/08796 and WO 94/28143). Examples of selectable

rHEvkSFS WifEhiaréhifsiaygrtised chikiae bt eBdifipitsdsalselgdnaggiers, include

3%;9%995(@%@@:95@%%@%@%Q&Pm,gmé%@r@ﬁ{ﬁ&ﬁ%ml equivalents, derivatives,
phostransferase (HY dlhydrofoiate reductase (DHFR), thymldlne

AT, gdtaliviics PALE, REpITRYIAT SimtbEtas araridgkey the sclectable
VYH&?E&?QE%MQ@%@@@V@ pABCIns (e 18) Rk ERaDisHdinr P Bomology in

bleomycin, phleomycin and zeocin. The term "modifie

OB BROSISHBER S SRe G & NIBT PrvRRPAIFHE R &l sicribsete fgtive. The

WR2004/080384 cpartigriarivihsdn WaREEZY e %@@&ZM),IMM%@ bifunctional
characterised by the substitution of aspartic acid (A ?%r sp, D) fo |ne

Qly,
APAHUKSIREEALNF bBERIGH 27 5 SRATHARIRIATR/ %?ér%iy 78I{3)” Examples
R2AQ dehia24Riedrwhisiuis sbaiaciarisesdVtheukaryotic cells 1nclude the genes for

aminoglycoside phosphotransferase (APH), hygromycine phosphostransferase (HYG),
dihydrofolate reductase (DHFR), thymidine kinase (TK), glutamine synthetase, asparagin
synthetase and genes which confer resistance to neomycin (G418), puromycin, histidinol

D, bleomycin, phleomycin and zeocin.

The term "modified neomycin-phosphotransferase (NPT)" covers all the mutants described
in W02004/050884, particularly the mutant D227G (Asp227Gly), which is characterised
by the substitution of aspartic acid (Asp, D) for glycine (Gly, G) at amino acid position 227
and particularly preferably the mutant F2401 (Phe240lle), which is characterised by the

substitution of phenylalanine (Phe, F) for isoleucine (lle, I} at amino acid position 240,
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substitution of phenylalanine (Phe, F) for isoleucine (lle, 1) at amino acid

position 240. -42 The present invention therefore includes a method of

preparing and selecting recombinant mammalian cells which comprises

the following steps: (i) transfecting the host cells with genes which code

for at least one protein/product of interest and a neomycin 5

phosphotransferase, preferably modified, wherein in order to enhance the
transcription or expression at least the gene (or genes) of interest is

flihctionsdhyt fimkedito dtcledstdneliides elenednty (i) pelivatingrihedtelting recombinant

under conditions that enable expressian of. the differ nt Eﬁf es; an (i{é%1S iIs with
selecting these co-integrated genes by Cutivatig the! dEIIE IRHHE grssantges wit
odaselediing agdnt suchiadey. Gdd 8pRtefeiablincthe fransfestediaklls neomycin-
AKogh t!)%la t% elin sio M e!ya inn%%?'f lgger\;v eer0£ Sei{uor SIF‘) gefggﬁgr%é% transcription 6r
oncentration ot G418 15 atleast b *49 ML However, 158 concentration.
magraisoibet dtdeastt480 pomienamplifialde:§ etetttatenyl by kerk€e ne niddmst one TE

aqurl;[algxﬂ‘, t(f]}g gt?lltlg/a %?ﬁo g:gtlan H)s t\?&dler}\.lf?gryfgﬂe@?a ﬁlgtp éga{]??fla%)%%gsg%n of the different
subjectedto one or more gene amplification steps’in which they are
cgitivateddriithegresepchest acselegingdagment Whickitieatisgahe cells in the presence
amplification of an amplifiable selectable marker gene. The prerequisite is,.. .. , .
TS SRR Gy i
foreaimuamipliffebié selectdbiermar el ¢ ibigothecbrablatfoti theodeélWhichat least 200
c%%%f n_amplifiable selectable marker to be nt on.one of the

eg( ress'cilgﬁwg?:et%% %%%%%glﬁrfg%%nt gyirig\f;seon |%%to? %’%aeﬁiﬁﬁ%l&]gbed into the

host cell by means of another vector. The amplifiable selectable marker

gﬁ%}ﬁﬁ%@s Pe%?asb{é’fvﬁa?k%f]@éﬁ]& which is needed for 25 the growth of
eu u

ryotic cells under certain cultivation conditions. For example, the
amplifiable selectable marker gene may code for dihydrofolate reductase

(%%AH, %@Q&%%%?dﬂ@% ﬁ@m{?&t}ﬁgﬁlgﬁ Eigﬁgl ARSI iected to one or

(8 .
therewith Is cultivated in the presence of the sglegtlng agent met%ogrexate

(MTI%)2en8 mifiﬂmepab@@@h@@gmméyaﬁéméhammﬁm@f a selecting
glegiable.mate rt&%&ﬁﬁm%ﬁ%faa%s%@ﬂ?ﬂbﬁ@'?&Q&%@Qﬁ{ﬁ%&’ high,may

S
be used according to the invention, which are described in an overview
by Kaufman, Methods in Enzymology, 185:537-566 (1990).

The prerequisite is that the host cells are additionally transfected with a gene which codes
for an amplifiable selectable marker. It is conceivable for the gene which codes for an
amplifiable selectable marker to be present on one of the expression vectors according to

the invention or to be introduced into the host cell by means of another vector.

The amplifiable selectable marker gene usually codes for an enzyme which is needed for
the growth of eukaryotic cells under certain cultivation conditions. For example, the
amplifiable selectable marker gene may code for dihydrofolate reductase (DHFR). In this
case the gene is amplified if & host cell transfected therewith is cultivated in the presence of

the selecting agent methotrexate (MTX).
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Table 2: Amplifiable selectable marker genes Amplifiable selectable
marker Accession number Selecting agent gene dihydrofolatereductase
M19869(hamster) methotrexate (MTX) E00236 (mouse) metallothionein
D10551 (hamster) cadmium M13003 (human) M11794 (rat) CAD
(carbamoylphosphate M23652 (hamster) N-phosphoacetyl-L-aspartate

I AL Ler

12 DISRe
ade sme 3e

h m é ansca
mlnas %5 ﬁ?u

Ias
ke aSFE %ylla}gmarker genes and the

adenosiat shmag%@ms&)@idenxydﬁam&ydcméﬁbﬂihg to the invention, which are

deaminase D

M RS

apgogd e, az

uman

B4

R e

’E 1990),
pyrazofuran

IMP 5 dehydrogenase J04209 (hamster) mycophenolic acid J04208
(hutrenty M339§nnhfwlbé@§@kmmbh¢en@ﬂma@exoozzl (E. coli)

agm@opterlne thymidine-king

L4004,

- S \An’-l.. (MOLISE

AR BRAP TS PEB 6 PR YOOORETTRARIEEr) hypoxatiiiHge aecrt

an) and thymldlne

se M13542 K02581 (hu

tﬁ?fﬁié%%@ﬂ‘féﬁé%e D005Y6 1%%%@% orodeox /H’i‘?ﬂ?ﬂgexate (MT)
E00236 (mouse)
metallothionein D10551 (hamster) cadmium
M13003 (human)
M11794 (rat)
CAD  (carbamoylphosphate | M23652 (hamster) N-phosphoacetyl-L-aspartate
synthetase aspartate | D78586 (human)
transcarbamylase:
dihydroorotase)

adenosine-deaminase

K02567 (human)
M10319 (mouse)

Xyi-A- or adenosine,

2"deoxycoformycin

AMP (adenylate)-deaminase

D12775 (human)
JO2811 (rat)

adenine, azaserin, coformycin

UMP-synthase

103626 (human)

6-azauridine, pyrazofuran

IMP 5'-dehydrogenase

J04209 (hamster)
J04208 (human)
M33934 {mouse}

mycophenolic acid

thymidine-kinase

M13542, K62581 (human)
J00423, M6848% mouse)
MG63983 (rat)

M36160 (Herpes virus)

xanthine-guanine- X00221 (E. coli) mycophenolic  acid ~ with
phosphoribosyltransferase ' limiting xanthine
mutant HGPRTase or mutant | JO0060 (hamster) hypoxanthine, aminopterine

and thymidine (HAT)
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M13019 (mouse) L12138 (rat) P-glycoprotein 170 (MDR1) AF016535

(human) several drugs, e.g. J03398 (mouse) adriamycin, vincristin,

colchicine ribonucleotide reductase M124223, K02927 aphidicoline

(mouse) glutamine-synthetase AF150961 (hamster) methionine

. sulphoximine U09114, M60803 (mouse) (MSX) M29579 (rat)

¢ f e- [edsSe WiZ7 I -dSpdrtyi { HEH
S Sz, 3 o done 156940 (mduso) UST303 fr
argininosuccinate- synthetas! X91§3@gwsman) canavanin M31690

(mouse) M26198 (bovine) orgifg?%-gﬁggrboxylase M34158 (human)
a-difluoromethylornithine J03733 (mouse) M16982 (rat)

PHiG: Qoataiadiitid 61001 831 FMIZA05 (hammster) compsstimeiM11038ugs, e.g.
(human) N-acetylglucosaminyk: uman) tun Wein.. IR
transferase threonyl-tRNA-s?ﬁ%ﬁgty%Z@glﬁ%%]mo (humaar%%ggﬁg}ﬁ}h Na vinensin,
K+-ATPase J05096 (human) ouabain M14511 (rat) Aceoedingi¢o the

Fy)

eI S aﬁié}izfé%‘e Set Mf‘%’iié‘d' ker gene ysBH TS preferahly a
ICh C

1

gene w odes for a polypeptide with the function of DHFR, e.g. for
DHFR or a fusion (mouse)

glutamine-synthetase AF150961 (hamster) methionine sulphoximine
U09114, M60803 (mouse) | (MSX)
M29579 (rat)

asparagine-synthetase M27838 (hamster) p-aspartylhydroxamate,

M27396 (human) albizziin, 5 azacytidine
U38940 {mouse)

U07202 (rat)

argininosuccinate- synthetase | X01630 (human) canavanin
M31690 {(mouse)
M26198 (bovine)

ornithine-decarboxylase M34158 (human) o-difluoromethylornithine
J03733 (mouse)
M16982 (rat)

HMG-CoA-reductase 100183,M12705 (hamster) | compactin
M11058 (human)

N-acetylglucosaminyi- M355621 (human) tunicamycin
transferase

threonyi-tRNA-synthetase M63180 (human) borrelidin
Na K -ATPase J05096 (human) ouabain

M14511 (rat)

According to the invention the amplifiable selectable marker gene used is preferably a

gene which codes for a polypeptide with the function of DHFR, e.g. for DHFR or a fusion
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-45 protein from the fluorescent protein and DHFR. DHFR is necessary for
the biosynthesis of purines, Cells which lack the DHFR genes cannot
grow in purine-deficient medium. The DHFR gene is therefore a useful
selectable marker for selecting and amplifying genes in cells cultivated in
purine -free medium. The selecting medium used in conjunction with the s

ene is ethotre ate TX eIIs efera
e L e S s b e o e PR OH R s of
mﬁnmfmmmmab&d]ﬁﬂk@enﬁhezmibh@mﬁhl&%@éf(ﬁfﬁ@@edmm. The
096) a 0-GD44 83 are ticularly ferre
§§#¥§;ﬁﬁn@ r%%efgl}lﬁrﬁﬁ Hetv eﬁ‘ec?af%eeirné%n asoésreegu &t mutaPBel %mg genes in
cttlectdibetable tartise filve MédRR:. ifthecedeathpyificdtion inothecoglktypes with the

A Il which have thelr 0 dogenous DHFR activity, it is possible to
uzé\ﬁﬁ% ﬁ?netrgﬁ%%&loer}f%‘?o €55 4a mutated DHFR gene which codes for a

protein with reduced sensitivity to methotrexate (Simonson et al., 1983;

taI 980:; ? r et al., 1982 rker
%m n del al}))r fjfj se Ve ol%asu B%dms erc m%jlz%r g)referre host cells for

Ay St 6 Selet sequent a tion” w
tl&tngd)iﬂ ERIFR gatiredbadifi ddisductalds GRHODEA4 orllCHE- GHQ)@HKX (ATCC

d R and there
In purlneéfs%eegrﬁef‘)gfe %gs@sﬁequentfy, S‘ﬁg)gtf'}: arelr?leﬂﬁrl 3}? %%Js% g%y have o
A Rontinagtcfaledtable, mamcmselmoﬁmwtaﬁqmaﬂafgrdwedodedletdceto use the DHFR-
elected in anthin -free
tllrlléref:(?re | [Pcfé%aéon n Q TJ %s a% Wn.i?qx.rﬂmh {Q’?e%%ﬁ rﬁ%}pgg&g%ws DHEFR

es a met od parlng and'se ectlng recombinant
avaivinyalici patlshbdmmmmmmmmmmﬂ@ﬁepgu(a)qdaaﬁgawm@wh codes

E}%Stggg Vxé”%tkg?enu hlcnt‘m ﬂ?[agl t%{?rs @@@(&%@&@%CH@SB Wigler et al.,

e amp sel 5 mar HFR, wherein in order
twéﬁhﬁaba‘@telind%@hptlon or expression at least the gene (or genes) of
interest is functionally linked to at least one TE element; (ii) cultivating the
cells under conditions that enable expression of the different genes; and

(enpy e oogated Gbisb by iglaiing gm cahsag amplification
RIRES" n%f %’Eﬁfﬁi 8980 WhIgh sallows treRRRllication OfBeaSt:s these cells
tﬁe 1} le selec

ampli le marker gene, such as 30 methotrexate.
Rrefevalsiypitre radcfonted &Eﬂglérenéum@m’émnd@yp@&@Wn@/tﬁwﬁwﬁée medium.

Consequently, the DHFR gene may be used here as a dominant selectable marker and the

transformed cells are selected in hypoxanthine/ thymidine-free medium.

The present invention therefore includes a method of preparing and selecting recombinant
mammalian cells which comprises the following steps: (i) transfecting the host celis with
genes which code for at least one protein/product of interest and the amplifiable selectable
marker DHFR, wherein in order to enhance the transcription or expression at least the gene
(or genes) of interest is functionally linked to at least one TE element; (if) cultivating the
cells under conditions that enabie expression of the different genes; and (iii) amplifying
these co-integrated genes by cultivating the cells in the presence of a selecting agent which
allows the amplification of at least the amplifiable selectable marker gene, such as
methotrexate. Preferably, the transfected cells are cultivated in hypoxanthine/thymidine-

free medium in the absence of serum and with the addition of increasing concentrations of
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free medium in the absence of serum and with the addition of increasing
concentrations of -46 MTX. Preferably, the concentration of MTX in the
first amplification step is at least 100 nM. The concentration of MTX may,
however, also be at least 250 nM and may be increased step by step to 1
M. In individual cases concentrations of over 1M may also be used, e.g. 2

MrR The-RIGBRNINVENIQNAIFSINAWIEK FMRINAY A RSERBLIN ARG is at least 100

t
selecting recombinant mammalian cells which comprises the following

Mpdhe) eraneiietiag tie Mdst cans Wity yeneslivphieh doliafor 8F |ahbtapdemay be
ReBPLRduct ofinieresing HeamMsnPPAsRNOtANRIEIRSE ATEIBFAPIM may also

modified, and the amplifiable selectable marker DHFR, 10 wherein in
Rpasedocehirarde the transcription or expression at least the gene (or
genes) of interest is functionally linked to at least one TE element; (ii)
cultivating the cells under conditions that enable expression of the

HhterspregbirsTiinnseleetingitese coutiedraterrcgerns BylcaRiveitigy terombinant
calisdnithe pesenta AdAseasting ﬁgmﬁ%cglﬁ: gg%m%k@eﬁﬁg the host cells with
v |

hypoxanthine/thymidine-free medium; and ing these

geNfstediitdd gefes By istultristingthe RENeIINE Hesehctibrest, a neomycin-
SRisstipg.AerLwhichallows tneamplification ataliteast theamplfiabiger DHFR,

selectable marker gene, stich as methotrexate. Preferabg/, the

ARSI QTEEN $0aFBNEaRR e S MISSTRERAMN FERRYHARI i d et bR digitffor genes) of
aupRiementedioniinatiigaat @O émt (418: RISRERLIYAQQ BAMLY @¥eRlis under

more G418, in the absence of serum and with the addition of increasing .

eoRbERRRHh ST ISRt Atiyh e R EH ricaRtr diibhssiriipe dtfechritiegrated
plifigation +iaRdsiat lRastih0ROMeddneconcertiaion AfdMTdRaY, e.g. G418, in

owever, also be at least 250 nM and may be increased step by step to |

kRGN RS eD MRS WS JTOvaRPN ARG trss e iegralsd genes by
atMatihis dlsecnessible RsaiRetdransiRumes 48 Bhich allows the amplification of

fluorescence-activated cell sorting (FACS). 25 For this, bacterial

e3-tar sieragh Bl SRR HiaNaskSTo R TRfor84tib Af PRSEERISCHIS p&reforably, the

Hag6keleed. aneenfiuereseasd PHORIDd @hfR)mnd thedmeiants thesref fraipplemented
Aequorea victoria and Renilla r%niformis or o}her species; red e‘ﬁg escent
ther'v

Brdkethican @ B otsirswiftdh-RISHISEE i b Yo Burs Shd jafftge absence

FroreAen-higluminereentnganiSme e ascer@entrations of MTX. Preferably, the
concentration of MTX in the first amplification step is at least 100 nM. The concentration
of MTX may, however, also be at least 250 nM and may be increased step by step to 1 pM.

In individual cases concentrations of over 1 uM may also be used, e.g. 2 pM.

It is also possible to select transformed cells by fluorescence-activated cell sorting (FACS).
For this, bacterial B-galactosidase, cell surface markers or fluorescent proteins may be used
(c.g. green fluorescent protein (GFP) and the variants thereof from Aeguorea victoria and
Renilla reniformis or other species; red fluorescent proteins and proteins which fluoresce in
other colours and their variants from non-bioluminescent organisms such as e.g
Discosoma sp., Anemonia sp., Clavularia sp., Zoanthus sp., Aequorea coerulescens) for

the selection of transformed cells.
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Discosoma sp., Anemonia sp., Clavularia sp., Zoanthus sp., Aequorea
coerulescens) for 30 the selection of transformed cells. -47 Gene
expression and selection of high-producing host cells: The term gene
expression relates to the transcription and/or translation of a heterologous
gene sequence in a host cell. The expression rate can be generally
termined, either,on, t e bagh é} the guantity of corresponding mRNA

WHICh & B?Segé%l}u?nrﬁi ﬁ%’leﬁ &t ¢ R S AU guantity of gene
ﬁ?bdtmtrpgndam@mmloh &lemsctdeﬁ&yﬂmgmmdu@wmsfﬁﬁerquﬁmﬂh@terologous

en Y nrcoedluceq}g@{ T tlon T%fs g seleﬁted n cIeotlcll,eﬁseggtencen gc?neither o
ﬁe ef”grmlnecflfor EXafiple by hSHREH Blof HyBHuUSaRBHT =Y Cetermmned, n

ribobaritasbeRN&vprotecitoresfronditiehyBidhsatidek of pehatanRidAarsbyell or on the

PCR m ods antitative PC et al. subel e
RSl AR OBI YRE & ohoq o S R SF interest
@m@mﬂ@m&“ ai¥dBetetermirediby sandios niathddstsdchdsy fide sequence can be

m ISA ro ei ern blot, radiaimmunoa
R P e R e AP B e i rotection, in
i biper stia o @f d:hﬁqul@wmﬁdwdﬂ(ﬁyrﬁétﬁﬁs an‘glqumtﬁumé%{éﬁh(:ﬁambrook
micros irect tio luorescent protein b ana
fFuorésE%ér?éegr%?gqr’ggco% (éb oorlg%3 % %‘g ar&u§%8£g§ 5523%£nudeonde
Fhesasds anetirdsenialeemit @ossibie dop emhmﬂtestmhmﬁe%gawmﬂﬁetﬁéﬁSA protein
the ment of S ID_No.l according to the |nvent| n
T
R e S e BRI AN QLAY Belkuion ot the
tbiale gnere astevitythe tham eritioniomexpressiompid denevficintdrdlbtwad by FACS
a%hlers]lksla@rc doerx cr&scselorplictrroas% C”pHir ?rd%@ Ct“é'tty d&%@%ﬂ?rgmtem by FACS
Acement of the expresslon[j F syn thesis of a hetero ologous sequence

natraddsneem ﬁnorash@steceﬁprf@ﬂcewniﬁalmbaogér@ dodifA§Forastimlapentid 994). These

eE ThC2 glr% S?DPSOHJ %kﬂiﬁi tbsi (?%%{%%?edwﬁég{gsﬁfgr’rﬁ element of SEQ ID

transcrlptlon or p CtIVIty if a cell accor o the Iinvention Is cultivated
kiyod rethdth g és chib duv biferaocardingito fremsmrionganditti eehgaierivatives

%ﬁ{ﬁn%t%j %IQJ@@? Larielddngrease in e SReCHic RPN EKREQhn of a gene of

pre era ing Of the specific productmty There is also enhanced
exypresssion, transcription or productivity if the cell according to the
invention has at least a tripling of the specific productivity. There is

By "enhanced expression, transcription or productivity” is meant an enhancement of the
expression or synthesis of a heterologous sequence introduced into a host cell, for example
a gene coding for a therapeutic protein, compared to a control. There is enhanced
expression, transcription or productivity if a cell according to the invention is cultivated by
a method described here according to the invention, and if this cell has at least a 1.3-fold or
1.5-fold increase in the specific productivity or preferably a doubling of the specific
productivity. There is also enhanced expression, transcription or productivity if the cell
according to the invention has at least a tripling of the specific productivity. There is
particularly enhanced expression, transcription or productivity if the cell according to the
invention has at least a quadrupling of the specific productivity. There is particularly
enhanced expression, transcription or productivity if the specific productivity of the cell

according to the invention is increased at least five-fold. There is particularly enhanced
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particularly enhanced expression, transcription or productivity if the cell

according to the invention has at least a quadrupling of the specific

productivity. There is particularly 30 enhanced expression, transcription or

productivity if the specific productivity of the cell according to the

inventio_n is increased at least five-fold. There is particularly enhanced -48

expression, transcription or pr IVEW.I (fi [y '

B ey g Fecoraing o

harticwatyrehanceas ek pressisnsitrEmdcriibton br protudaityeipeced expression,

ecific productivity of the cell according. t ' tiop Js,

B P e ooy e 0 (e

beachievethirotddaubing sverofokhe expression vectors according to the

invention and by using one of the methods according to the invention. 10

The corresponding processes may be combined with a FACS-assisted

ﬁelule(nmd ef presombimamichipsooelfspntiortisainann he aidaisAdiosblBytapRe one of
arker, one or mare_fl rtei G

P D ) L O PP 6F the methods

eombinstitrtlef diffeviert. methods may also be used, are based for

example on the use of cis-active elements for manipulating the chromatin

structure (e.g. is LCR, UCOE, EASE, isolators, SIMARs, STAR eIementsI),

dinehearsamingfiqiatFeressssorption faetobsereatifent df S wstistRfpselection of

natralor SyRinetic.agents for iR ouating @A geRURAE NBIRKRAIOIAUS or more

gene expression, Improving the stability (half-life) of mMRNA or the protein

iforersingttheoritiatiors ol FREINGK thatsilatiBfaonansaking thEgerme bioke ¢y 0btaining

t&% U3&d fe%?%%ﬁ! plapnids, (hased op iuse Q‘I_@YH&!SS%SJWE@%(‘:& are based
replication 20 origins, e.g. SV40, polyoma, adenovirus, EBV ar BPV), the

 (foe oxharmisificationsrbeivtiRil SeiTRIie OTHRMERERa (he ggayg ik structure (e.¢

gg%ar?%@?f R SyStamsbaseshan IRNAGoRCIEmATS)(MPNago eldlf (artificial)
), In"a further embodiment the present invention thus also relates to

prevesiEipforuttamiganBeahd Selsctitl Tkt BiraF ntinIER-caggms for vp-

"%%*ﬂaﬁﬁgr&m alleastonebeismirgous aepRsshintargsband aie stability (hali-life)
chdracterised ifi that (i) recombinant mammalian cells are transfected .

of mRNA or the protein, improving the initiation of mRNA transiation, increasing the gene
dose by the use of episomal plasmids‘(based on the use of viral sequences as replication
origins, e.g. SV40, polyoma, adenovirus, EBV or BPV), the use of amplification-
promoting sequences (Hemann et al,, 1994) or in vifro amplification systems based on

DNA concatemers (Monaco et al., 1996).

In a further embodiment the present invention thus also relates to processes for obtatning
and selecting recombinant mammalian cells which express at least one heterologous gene
of interest and are characterised in that (i) recombinant mammalian cells arc transfected
with an expression vector according to the invention and the gene for an amplifiable
selectable marker gene; (i) the mammalian cells are cultivated under conditions which
allow expression of the geme or genes of interest, the modified neomycin
phosphotransferase gene and the gene which codes for a fluorescent protein; (i) the

mammalian cells are cultivated in the presence of at least one selecting agent which acts
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with an expression vector according to the invention and the gene for an
amplifiable selectable marker gene; (ii) the mammalian cells are

cultivated under conditions which allow expression of the gene or genes

of interest, the modified neomycin 30 phosphotransferase gene and the

gene which codes for a fluorescent protein; (iii) the mammalian cells are

cultivated in, the RIESANGE AhAkBASH %ﬁé%ﬁ%%%s?@@fé%‘%% B erdRth of those
selectively on the growth of mammalian cells and gives preference to the

geow o thexprege| b avhremesipr e shbateoriviese prraspHotiatisfargsamalian cells
aag: G:diemaremalan ceaneich edR A CXRIESSIAN Bf Refow-cytomerric

fluorescent p re sorted out by flow-cytometric analysis; (v) the .
sorlesivells dre sulidandds urleribiatidomslendendiitioh theearmipheiahe gmplifiable

selesiaplemarke W8RG léﬁ@@&?%@ )(\Q) s%ié&ﬁ%%“&@aﬁﬂ?é’%&ﬁi@&%ﬁhe culture

to the culture medium which resuits in the amplification of the amplifiable
setdvrabrenarkes fenshonsw hfsrtivad dtvoranliitebinsdlspeilipmigler gene.
process in which production cells are replicated and used to prepare the

coding gene product of interest. For this, the selected to high producing

ddiie ansisreséragigrdingvigtcbcninvseiom-free EURLHS ifedibiphapepduction cells are

%ﬁfﬁdﬁpﬁy ARSESRERSIPG, G e Lyader %95@ iioRaBich Rl eXRressiofe selected

of'the gene of interest. The protein/product of interest is preferably .
biehirradvsinghesberey wirderslyiml Beatedeitete SGERTSOGUERE thisdivm and

PRRISIRYR SXAGSRAG MhAHER SRELEUSASINAl whRWEYRA tBE:888Rn of the gene of

product may also be isolated from cell lysates. In order to obtain a pure is

fofisgencOiss prodiniratieh o dolseshtiapreehonoBitiasdedsmbtharfe! culture
Rteins and hest R& %Bﬁct‘?oﬂ\ﬁ@tgi@%iﬂ% IfCALQRDROGREW @S@iR on signal,
r

carried out. First of all, cells and cell debris are removed from the culture

URMEF ORy Saie DTl aaiveal sk iBPEHER TR Colh BEfreltOfidh o obtain a pure
GRHRATIRANNG,PIUPIG RIQIS NS ROPENIGRS &Rchidcte it anitingd pRiteins and host

fractionation on immunoaffinit?/ and ion exchange columns, ethanol

IBLIPAEATR, FEVERSEAN2 DS MRS EHIBTHRSEIESAY Bh Saphadell: cells and

silipaseh cation exehange sesiecaueh aseREAL: Mathodmylaiehreasgdhinproduct can
the purification of a heterologous protein expressed by recombinant host

cBRS reTaduiToe ERRURINGHTASAIENG HELERBeBINRARIEARITE Vs gty s> o8- PY
HalEiah@bn $92R06028RRES 188 LR EALMPORIAONBAOGRPINGIN, reversed
TO THE INVENTION . . :
phase HPLC or chromatography on Sephadex, silica or cation exchange resins such as
DEAE. Methods which result in the purification of 2 heterologous protein expressed by
recombinant host cells are known to the skilled man and described in the literature, e.g. by

Harris et al., 1995 and Scopes 1988,

COMPOSITIONS ACCORDING TO THE INVENTION _

The present inventior relates to a nucleic acid which contains TE-13 (SEQ ID No. 15)
contains or a fragment of TE-13 (SEQ ID No. 15) or the complementary nucleotide
sequences thereof or a derivative of TE-13 (SEQ ID No. 15) or a fragment thereof or the
complementary nucleotide sequences thereof, and which on chromosomal integration
leads to an increase in the transcription or expression of a gene of interest in an expression

system.
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The present invention relates to a nucleic acid which contains TE-13 (SEQ
ID No. 15) contains or a fragment of TE-13 (SEQ ID No. 15) or the
complementary nucleotide sequences thereof or a derivative of TE-13
(SEQ ID No. 15) or a fragment thereof or the complementary nucleotide
sequences thereof, and which on chromosomal integration 30 leads to an
increase in the transcription or expression of a gene of interest in_an

THS BESHH 1ByRREAT Telatee AR AGKHBIT SRRETS LRAl HSEQAR No- 1) or a

Whigh-eoorais [BESE Y 8EQ0D N 1h ofdapleagment @icldotidd (SRR thereof or
No. 15) ar the complementaﬁénucleotide sequences thereof or

defARV B oE £3l G BT D N0 M) lor £Frdg Mo FBIERT ﬁ{e%‘le complementary
GRRBMeINE ghyn fuiciRatide selvenaesingreefoantavitiglaration leads to an increase

chromosomal integration leads to_an increase s in the transcription or

XSRS ERBPL YL AE BIITSIERtTh A BYnPELBIGHT Ly St SHRERTAY” SHlfg, With the
thatibe frromentandet \wrtveicemprisasmideast tae seguanteragiepion from the

from the nucleic acjd region_between Ipp and.1578bp (in relation to . SE '
NG 0t B - EaLIENER BTG hice d AUEAR LA reqignBr e DD B @
leaptchObBs DR Behn,5RkMid Q6k-cigichhef préasnt Mbyentby, telapestopa 1 00bp.
nucleic acid which contains TE-13 (SEQ ID No. 15) or a fragment of

TE-13 (SEQ ID No. 15) or the complementary nucleotide sequences
tireeanbamadesivativelafed b 4 3(SERQ ABdNehith)conaifragmeat(Biapeidl dfo. 15) or a

the complementary_ n ide uences thereof, and which on
AT BT 5 e O A LEp i pegpences thereof o
ex e 55160068 gENS ofSP@rEst Moan &xpressicnysystethenaith ¢hetis complementary
proviso that the fragment or derivative comprises at least one sequence .

B BT IS E T NG 1) T (SR A L) By i 0 o ncrease
(BER:| RNaribhh Byraspgsdoce fregioncis Agames éantacnpaisivacigtem, with the
region of at least.| Obp, 15bp, 20bp, 50bp, 100bp..The enh . 09
SIaigHY &’%ﬂ%‘bf‘) fn?eepevs%g’aen reg négsél#égafgrogfa%%g@ 55" of TE-0
NISBSUTIDANGE Py od (RE i S E TSR0 1l B preféiEd (SR ddinkntithe By a sequence
invention relates to a nucleic acid which tains TE-08 « 10 0be.
o"reﬁlﬂ%bqrﬁgﬁ'fldﬁatu%éltgéa {BNGSE10) Oora[t]h%aéi}n%fjéijeﬁg%gﬁu%ﬁ%gﬁde P
sequences thereof or a derivative of TE-08 (SEQ ID No. 10) or a fragment
2pferaol OLIne COMBISIMERAY LR IR FaHeREP IR AT ERmple by

measuring the product titre by ELISA.

In a preferred embodiment the invention relates fo a nucleic acid which contains TE-08
(SEQ ID No. 10) or a fragment of TE-08 (SEQ ID No. 10) or the complementary
nucleotide sequences thereof or a derivative of TE-08 (SEQ ID No. 10) or a fragment
tﬁereof or the complementary nucleotide sequences thereof, and which on chromosomal
integration leads to an increase in the transcription or expression of a gene of interest in an
expression system,

In a preferred embodiment of the above nucleic acid according to the invention the proviso
is that the fragment or derivative must also include at least one sequence region from thp

nucleic acid region between 1bp and 1578bp (in relation to SEQ 1D No. 01).
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integration leads to an increase in the transcription or expression of a
gene of interest in an expression system. In a preferred embodiment of
the above nucleic acid according to the invention the proviso is that the
fragment or derivative must also include at least one sequence region
from the 30 nucleic acid region between Ibp and 1578bp (in relation to

SEQ ID Npo.,01). -51 In a particularl eferred empodiment of the above . .
0 S R R IR O LTS <R B HLA AL mvention
thragnenhopeedvatiiet dlso fngudes @t tkastone sbouericdesegidensif one sequence
TE-09 D r TE-08 of,TE-13( .

TSR TR e ToR ErR BN T RN, 15,
BHhpsaden:SiaponSis Giapt Inmuokilerctinbgiimenttheamvdbtion Yebatédhp, S0bp,
t@g%nucleic acid which contains SEQ ID No. 1 or a fragment of SEQ ID

Y or the complementary nucleotide sequences thereof or a derivative
of SEQ ID No. 1 or a fragment thereof or the complementary nucleotide

0 sequences thereof, which on chromosomal integration lead
DCTRALE R R AR A 0 AR08 B4 JEoccar WA AR sk o No
expressigneysiERE O Bprefcrredtiemboditenn ol thealsotdernentionetithereof or a
nucleic aci rdj o the invention there is ravis :
A SR e e R B olfleEniary omclcoride
theusncieictiasich fegidrichetweehribpcanthdl5 8bgr firore | idh te SEQifRragse in the
1s 01). In a particularly preferred ep: i - tioned

et SR Oekea SRR AL IR rty syme o |
fragmefitrorddenivadivecatst Somprizesrantsastdons! e gaisheseligniefhe mvention

%‘%fggts(%%grlo%yg tt}ajt)tgé E’%%%%I(§EIQ1ERJX8V%%?S8%EE&%&§thelEQt Dig: sequence
. By a'sequence region Is meant a nucleic acid region of at least IObg,
&5tipn Z0bp (12050lep; 100bpeithdprasent invendidd Ay fisla@aivndo SEQ 1D No.
r&tfgleic acid (=TE element) for increasing the transcription or expression

L gene of interest with SEQ ID No. | or a fragment or derivative thereof
dn theatumpementény suetetiimesquiciceththisrasntignrchneglgls irighaccording to

eig}g&%%(% Ip,the igrmsﬁ{&ﬁi&rkﬁ{t%%%to&ad%%i% intereshprises at least one
sequence region of TE-09 (SEQ ID No. 11) or TE-08 (SEQ ID No. 10) or TE-13 (SEQ ID
No. 15). By a sequence region is meant a nucleic acid region of at least 10bp, 15bp, 20bp,
50bp, 100bp.

The present invention also relates to a nucleic acid (=TE element) for increasing the
transcription or expression of a gene of mterest with SEQ ID No. 1 or a fragment or
derivative thereof or the complementary nucieotide sequences thereof, which leads to an

increase in the transcription or expression of a gene of interest,

The increase in the expression of the gene of interest can be measured for example by

measuring the product titre by ELISA.

The present invention particularly relates to a nucleic acid according to the invention,

which hybridises under stringent conditions
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The increase in the expression of the gene of interest can be measured
for example by measuring the product titre by ELISA. 30 The present
invention particularly relates to a nucleic acid according to the invention,
which hybridises under stringent conditions -52 (a) with the region of
nucleic acid sequence TE-13 (SEQ ID No. 15) or TE-08 (SEQ ID No. 10)

- or (b) the complementary.nucleic acid sequence ofor(can i
G AT NG S A0S ARG e S O Ot BrerErabiySEQ D

®b. 2 deast about 80% sequence identity or at least about 85% sequence

identity , most preferably at least about 90% sequence identity and most
(Srhs SBTY RS RALPRIT B 95 S HRNESS i&RTRY With (a) or (b), In a
ehecialembadimeqtthecnwileictasidtdesaraingtdihesayentiondeasts, preferably at

I h of at | io 511, =| TE-13, ID No. 15 |
lfeenﬁ_tb‘%léég%ﬁﬁ%q%ﬁg{ b %%Zﬁza%(%[?qu%gg{%?g%lg:&ce Lg%lﬁg eas('gﬁ é)referably

n em ment t
presentdRyenton relgiesde ihabtiraginentobieirhbl yelervest JH0095% sequence
(SEQ ID No. 2). This corresponds to the part of SEQ ID No. 1 between |
?gﬁﬁ“%\’n‘ﬁ’%%ﬁb b’the complementary nucleotide sequence thereof. The
present invention particularly relates to a nucleic acid or a

transcription-enhancing.or expressign-enhanci ucleic acid. ele
e e IR P S Ty SF D (S O o fos
Np. 8p)er-aderivative smeyadf o thé campleasentary rutiotilk 2808, SEQ ID No.
sequences thereof, which on chromosomal integration leads to an

iherease in the transcription or expression of a gene of interest. The
present invention preferably relates to an isolated nucleic acid or an

isolated pucleic gcid. molecule or an.isolated nucleic acid £ the TE
B PR HGH B R it 25 hUClei Seid eloment or an isoraed
TRalementoTHsppeRRNdnentibis particplzris teltie af $8kIBGNo. 1 between 1

IR0 S BT A o o e cmal iegration 1ead

to an increase in the transcription or expression of a gene of

The present invention particularly relates to a nucleic acid or a transcription-enhancing or
expression-enhancing nucleic acid element (TE element), which contains TE-13 (SEQ D
No. 15) or TE-08 (SEQ ID No. 10) or a derivative thereof or the complementary nucleotide
sequences thereof, which on chromosomal integrétion leads to an increase in the

transcription or expression of a gene of interest.

The present invention preferably relates to an isolated nucleic acid or an isolated nucleic
acid molecule or an isolated nucleic acid sequence or an isolated transcription-enhancing

nucleic acid element or an isolated TE element.

The present invention particularly relates to an isolated nucleic acid which contains TE-08
(SEQ ID No. 10) or the complementary nucleotide sequence thereof and which on
chromosomal integration leads to an increase in the transcription or expression of a gene of

interest in an expression system.
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30 interest in an expression system. -53 In one embodiment the nucleic

acid or the transcription-enhancing nucleic acid element or the isolated
nucleic acid contains a derivative of a TE element or of SEQ ID No. 1,
which has at least about 70% sequence identity, preferably at least about
80% sequence identity or at least about 85% sequence identity, most

referably at.least about 90% sequence s identity and most preferably. at
B GBS AT A0 Y B G A B oF i g lement or
dleienttabqueite sridhesnmpledentaryeseludiicd dhene of, @S BCuIENYo. 1, which
ith the sequen ion between.nucleatide position Ibp an 78bpin . )

LIS QB0 KO T o LI b e b G e ey
SE Q0 ssqubnce (4l paricutaiicmpigierably pitferbbld 3t(&R2Q WDoM091%) sequence
or TE-08 (SEQ ID No. .10 In a prefe embodiment the nycleic acid .
O N PRGN Mg T S o r et o o B g gmondine

pait cONtaing al detivativeaica FEHRSnugkin adit( SEQeDe Nerdd) prticularly with

referably of a TE-13 nucleic acid (SEQ ID.No, 15) T as at least D
%a(%ql}a% Oesréﬂ:%%rh]@gp ?eottg ¢ s%to lgpa%l\gu %9 PPl +F8Rn to SEQ

TRty preterablya fod 6 sequence
iNlentity oretjeadtabautikb8s¥Unsequence itertity, TToo0pefecabty atd particularly

least abput 909 EE tity and mo: Egr&ﬂy at @ast about
@é%%%aegg gﬁ%geﬁg?éﬁn%#g%ﬁﬁ k?\goéglri%%%g%%a 0 h%’+ "element
sequence or the complementary sequence thereof. In another
mbodiment the invention relates to a nueleic acid ora. .. : : :
tion-enh 1 d
DO AT S 20 R 5o 6 6 88 Sk orion ephanging oucleic ac
atithentodérivativeal aiielernboptuhich deybridisedpwiththowdegastb(SEQ ID
%a.-{gl)elerpnrg%rqél\{y%? 9 %rEQ%nr%nglenggiW %?»Cﬁg? f1%),1- @h%ﬁr}]g‘&t least about
pa?tlcu a?lry Wi the sequence region Bétween nucleotide position Ibp and
1BPBbpnarelationts S BN, a1 lcorebpun 8y tewsnceidwiityionasleast about
e TE00. Sequence (3 %{\1)9 8%?)(1 qlé%\fbg% §da/ar§' @ﬁ%"i’&%m and most
B8’ Ement| E%%D 5 fg% reFera‘ ytﬂfjééﬁybriodis%t{ilon is carrie%
qut:femalelly sttingentabyibtidisktiorms:ene idehing widnth civsraspandntepart of the TE
preferred embodim t& y%eel q ceprding. to.the invention or the
treaftelf;\rggﬁe[p%%%%nn eéﬁ?:[ﬁlgg e?g%eentr?'lgé)efe%ment) is selected from among:
TE-00 (SEQ ID No.
In another embodiment the invention relates to a nucleic acid or a transcription-enhancing
nucleic acid element or an isolated nucleic acid or a derivative of a TE clement, which
hybridise(s) with the sequence of a TE element or with der complementary sequence of a
TE element, particularly with the sequence region between nucleotide position Ibp and
1578bp in relation to SEQ ID No. 1, corresponding to sequence region 3’ of the TE-00
sequence (SEQ ID No. 2), or hybridises particularly with the TE-08 element (SEQ ID No.
10). Preferably the hybridisation is carried out under stringent hybridisations and washing

conditions.

In another preferred embodiment the nucleic acid according to the invention or the
transcription-enhancing element (TE element) is selected from among: TE-00 (SEQ ID No.
2), TE-01 (SEQ ID No. 3), TE-02 (SEQ ID No. 4), TE-03 (SEQ ID No. 5), TE-04 (SEQ ID
No. 6), TE-06 (SEQ ID No. 8), TE-07 (SEQ ID No. 9), TE-08 (SEQ ID No. 10), TE-10
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30 2), TE-01 (SEQ ID No. 3), TE-02 (SEQ ID No. 4), TE-03 (SEQ ID No.
5), TE-04 (SEQ ID No. 6), TE-06 (SEQ ID No. 8), TE-07 (SEQ ID No. 9),
TE-08 (SEQ ID No. 10), TE-10 -54 (SEQ ID No. 12), TE-1I (SEQ ID No.
13), TE-12 (SEQ ID No. 14), TE-13 (SEQ ID No. 15), TE-14 (SEQ ID No.
16), TE-15 (SEQ ID No. 17), TE-16 (SEQ ID No, 18), TE-17 (SEQ ID No

CSRRLRASH 16 hCE K 0 e 13he o Bkl or {20 1D No
eBniBEnt) 4s(BRgrabteNisethly) Tat theSmE|Hic ioidl i, TE00 (SHQ I N, 2)8), TE-17
RESEONS T FAMRR A ey ISR N oiha
preferred embodiment Fhe nucleic Qcid or the transcriptipn-ephgncing
SR R SR B S B bemen 12
(S INch @) cTEE 68 SR 1 Macl did)adi aspaifHo SBOphafaksedl), TE-06 (SEQ ID
S L GRS o 1)
acideerbliye TEROSCHpBtIDIENhaRIcing element (TE element) is TE-18 (SEQ

ID No. 20). 20 In another embodiment the nucleic acid or the

transcription-enhancing element (TE element) is characterised in that it is
afragméntal detivativensftTEQISE QD Notl8) isnrafticabiyTE«dR: element (TE

EQ ID No, 15), TE-14 (SEQ.ID Ng. 16), TE- E T
R Re ey e P AR BN Lo T 1 (LEE o Sy o g (SFQ 1D
Prefenetbeif KBBI BN INheSNIdeld 88K ntedvdirty, (BRAIS BERtonNe T 13
(SEQ ID No. 15). In another embodiment the nucleic acid according to
the invention or the fragment or the derivative is an isolated nucleic acid.

38 -6patesprésentiovedtiontaidoneintbs tovalnigchsic avidiacuie@pteon-enhancing

%@éﬁgﬁ&gﬂ@@@ ¥ Ef?é%s(esdlzig tlr[l)at a nucleic acid containing

In a particularly preferred embodiment the nucleic acid or the transcription-enhancing

element (TE element) is TE-18 (SEQ ID No. 20).

In another embodiment the nucleic acid or the transcription-enhancing element (TE
element) is characterised in that it is a fragment or derivative of TE-01 (SEQ ID Ne. 3) 1s,
preferably TE-13 (SEQ ID Ne. 15), TE-14 (SEQ ID No. 16), TE-15 (SEQ ID No. 17), TE-
16 (SEQ ID No. 18), TE-17 (SEQ ID No. 19}, TE-18 (SEQ ID No. 20).

In a preferred embodiment the nucleic acid according to the invention is TE-13 (SEQ ID
No. 15).

In another embodiment the nucleic acid according to the invention or the fragment or the

derivative is an isolated nucleic acid.
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No. 10) or TE-07 (SEQ ID No. 9) or TE-06 (SEQ ID No0.8) or a fragment of
these sequences or the complementary nucleotide sequences thereof or
a derivative of these 5 sequences or a derivative of fragments of these
sequences, preferably TE- 13 (SEQ ID No. 15) or TE-08 (SEQ ID No. 10)
or a fragment of these sequences or a derivative of these sequences or a

@Eéi‘fﬁéiéé%toﬁlf&é’ﬁ%ﬁrht&@frg?ﬁ% REGYERESS QEiH‘%&@Engrf@EH@%venﬁon which is
nucleotide sequences thereof, is linked to a heterologous seguence. i

FHEREREE Hotiaiikeerts!a 1B dérd SERRrtt Moay Ih TE08 (SEQ D
Riefered,embodi b agueXpressin yeqtordoIrexanmleplasmidsent of these

bacteriophages, phagemids, cosmids, viral vectors ar particularl

a .
BRAYERFRS S CHST. CPEPHIRSHECTY ARSI OMERSFSI STER i é@’a&@h"é‘e"f these
fegYReweyer AlSORR ARy PiBRTtY Bihelicnigels RcidarelastleSuah aSEQ ID No.

e.g. synthetic, artificial or mini-chromosomes. 15 The present inventjon

I9Er re1aEeS it IRy bl Rixprea@it BELBSEHSrRERSS ST mFrAYatiS of these

SARIGRRIOB: YRSLRY SNUINE OREATDOIBBUSRIGASIH S AGAEING 4R dhkry nucleotide
invention or one or more transcription-enhancing elements (TE element)

SREBTARHRETE0E AVENTIHO SR QRS FEMBBEment the eukaryotic
expression vector is characterised in that it contains a promoter and / or a
heterologous}gene of interest and / or a selectable marker and./ or

SBRAMSIR 7 S AGTESR, THE BRIGEPRSFBRABR-RA SR relii 8 red embodiment be

enkanyRlis @XRIRSsIOTorestamehaasteriaedincieabphadhis shapesiioncosmids, viral
vector contains one or more nucleic acids according to the invention or

SREOBY MBRE AL B ECEARARASNG elements (TE element) and a
memeigeRN@idaikhaietolegguigene @hinteipshanarhomaselectabliebe any other
marker and / or optionallyéé%n engancer accg%djng togthelinventiqnm%o Hgsomes
AN BB GiATEhPIRS BURARBHE B8 dBLISH S STHNIE P aPANESHEER e

that it is a targeting vector for the deliberate integration of the gene of

interest. -56 In a preferred embodiment the eukaryotic .expre&s}i?oC VeCtor: .4 in that
N S e B & TSHROteR R TS E B o ter Slich 58

thes eapyepiomateroekbuman @yemegatynudteis (Caprandiater), tBy/MBention or one

early promoter, adenoyirus major lat ter, mouse . : :
or n¥o?e tr_anscrgptaion-enhancmg emen s?m&:mén according to the invention.

In a special embodiment the eukaryotic expression vector is characterised in that it
contains a promoter and / or a heterologous gene of interest and / or a selectabie marker

and / or optionally an enhancer.

The present invention further relates to a eukaryotic expression vector characterised in that
this expression vector contains one or more nucleic acids according to the invention or one
or more transcription-enhancing elements (TE element) and a promoter and / or a
heterologous gene of interest and / or a selectable marker and / or optionally an enhancer

according to the invention.

In another embodiment the eukaryotic expression vector is characterised in that it 1s a

targeting vector for the deliberate integration of the gene of interest,
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5 metallothionein-I promoter, the long terminal repeat region of Rous

Sarcoma Virus, actin-, immunoglobulin or heat-shock-promotor(s),

preferably CMV-promoter. In another preferred embodiment the

eukaryotic expression vector is characterised in that the promoter is a
heterologous promoter, preferably ubiquitin/S27a-promoter, most io

preferably hamster ubiquitin/S27a-promoter. In a special embodiment the
eukaryotic expression vector is characterised in that it contains a

bom hiredtioadoésbudmkidethticationr gifferenprassieic acids or dtEretgrisystsn that the
according to the.invention in any. orientation {0 ong.an '

TR e e B e O A Sytomegaly
ofranN\dlVameroninTyre Mt eie pcidero i -efenstmnes arspositionpebieier, mouse
3' of).the.gene of interest. |n a preferre i t | . :
g%(%?&elggﬁénn\%né aris cﬁ?‘gfé% e??géo} S thgﬁ?t%gggo%%%&e%?rlﬁjc eic g‘%:giiolnsa (yrmls’ actin-,
TEelengobs e TiE06(SEQiNDr 8),andipaktizulavly -20prefsrably
TE-08 (SEQ ID No. 10). Preferred combinations of nucleic acids or TE
elements are a TE-06 element (SEQ ID No. 8) in front of (i.e. 5' of) and a
TiED6thlemerftiSE QB iNmes) Hehind4ixetie’ ofprersigenscor irchsstdeiped in that

ree TE-Qb-elemenis (S Q(nghl[ﬁ}é & lﬁ Oth%%'gﬁr@%— romoter, most
itt}rgieergé?n& e(efigls%né?é%?g(%é% N}% % partic arf;e/ %re%erre elmbodimgnt
thve feritapyintio wxprbisgitmA/eGtopistohtaacterised in that one or more
TE-08-nucleic acid(s) or element(s) (SEQ ID No. 10) are positioned in

front of (i.e. 5' of) and one or more behind (i.e. 3 of) the gene of interest, )
frefersistyionent0diE®s dlenekt(SIEQ MNSSITD) isfontardaagersed in that it

behind (cf also Figure 13). 57 Other. preferied cambingtions Of.HaHelgiE- clements

acids or elements are 2 TE-08 nucleic acids /elements (SEQ ID No. 10) .
befonaiagdd Sreafteetiengenaplorigsteton icapetter bt StFiet the or more nucleic

_Taléllfcg%%qﬂ?}g)é@%%g@%eﬁﬁg{téén%ﬁa{@%f{@%@ fdhet aephnalityr 288 or more nucleic

-nucleic acids or elements (SEQ ID No. 8) are IE).ositioned behind (3'
ofYitheog direclofintét et noriienssI(i 3 (&f riythe 235 thiapieferred
embodiment the eukaryotic expression vector is characterised in that a

combination of one or more TE-08-nucleic acid(s) or element(s) (SEQ ID .
No. 4 Qysfthegnembodiment the eukaryotic expression vector 18 characterised in that the

combined nucleic acids or TE elements are TE-06 (SEQ ID No. 8) and particularly
preferably TE-08 (SEQ ID No. 10).

Preferred combinations of nucleic acids or TE elements are a TE-06 element (SEQ ID No.
8) in front of (i.e. 5' of) and a TE-06 element (SEQ ID No. 8) behind (i.e. 3* of) the gene
of interest and three TE-06-elements (SEQ ID No. 8) behind (i.e, 3’ of) the gene of interest
(cf also Figure 13). .

In a particularly preferred embodiment the eukaryotic expression vector is characterised in
that one or more TE-08-nucleic acid(s) or element(s) (SEQ ID No. 10) are positioned in
front of (i.e. 5' of) and one or more behind (i.e. 3’ of) the gene of nterest, preferably one

TE-08 element (SEQ ID No. 10) in front and one behind (cf also Figure 13).
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to or more TE-06 nucleic acids or element(s) (SEQ ID No. 8) are
positioned in front of (i.e. 5' of) and / or behind (i.e. 3' of) the gene of
interest; the preferred combination is a combination of a TE-08 nucleic
acid or element (SEQ ID No. 10) followed by a TE-06- nucleic acid or
element (SEQ ID No. 8) in front of (i.e. 5' of) the gene of interest. (Cf also

Figure 13). is In anather embpdiment the eukaryotic expressi ris.,. .
o R BHETS) b FEHEITS AR, SRS emonie (g eic cids
[BldNEniH)SB@ Poditon@mbiefdronndl (& affprahd ¢ béhinddS’ of) the gene

of interest. 20 In a preferred embodiment the eukaryotic expression vector

is characterised in that it additionally contains an integrase. In another

prefested embatinentitbediasy ol s:grecietiarsfectedhwitivtatibed sintihiet a plurality

e yotic expression vectors Wﬁgﬁ] st gne of the two vectars, .,
885%?#%’3{1%% {6158 B5’ Fgeemr%:éit&v ic C%t([)fgéﬁsofcc)g}a%rfe%%stltcl)%rée%r%()ﬁ&éllﬁ 0 of) the gen_e
infénestang-thieabliged velcfogcorithins one or more nucleic acid according

to the inventions in any combination, position and orientation, and

optionally also codes for at least one gene of interest, and these nucleic
agids metardingmimthe énvehticrvkmpatttheipteansoriptioe- or characterised in that a
expression-enhancing effect to.the genes. ;a'nter st W% fg I?ﬁ%%d ith
t%"ﬁbﬁﬁ’é‘}‘%ﬂ%é’ﬁ%f%%&%r%c é@g kl;i)‘/1 ggllcn%gg Siigiﬁevﬁ%et SC) %Eg%her vecto .Wl . one
&fniora Spettalehhadineot therenka)y(SHQeiptéssionvautsitimed in front of (1.e. 5’
characterised in that the .selectable marker is DHER or N X 1€ i

i I%féﬂrg ABfhation is a
ﬁl.éiﬁ’}éibfr %Tn%élrﬁiorf fuir ztrlere%%s(ﬁf)r §1 Fﬁreq[%’od o? repari?lg a : .
evkariotioexpresEAY ectdeic BoHamactenset iR ihtsgrdioiadfoaved by a TE-06-
nueleic acid accordin | ng' | S re%si e Qﬁe-@?%{erest. Cf also
i%(éllr? ot g(ire%?g%ge@c?a? eﬂﬁ%a'rygtlﬂé %ost gqgh?ghargfgteriscéd in that it (
déintain$3a. eukaryotic expression vector according to the invention. i0 In a
special embodiment the eukaryotic host cell is characterised in that it is a
high
In another embodiment the eukaryotic expression vector is characterised in that one or
more TE-13 nucleic acids or elements (SEQ TD No. 15) are positioned in front of (5° of)

and / or behind (3’ of) the gene of interest.

In a preferred embodiment the eukaryotic expression vector is characterised in that it

additionally contains an integrase.

In another preferred embodiment the host cells are co-transfected with at least two
eukaryotic expression vectors, while at least one of the two vectors contains at least one
gene which codes for at least one protein of interest and the other vector contains one or
more nucleic acid according to the inventions in any combination, position and orientation,
and optionally also codes for at least one gene of interest, and these nucleic acids according
to the invention impart their transcription- or expression-enhancing effect to the genes of
interest which are located on the other co-transfected vector, by co-integration with the

other vector.
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producer, i.e. it has a higher specific productivity than a comparable

eukaryotic host cell without a TE element or nucleic acid according to the
invention, this host cell having an expression level which is increased

two-fold, three-fold, four-fold, five-fold, six-fold, is seven-fold or ten-fold or

one which is increased more than two-fold, more than three-fold, more

than four-fqld, more than five-fold, more than seven-fold or more than , .

R R T e S R PR I S I P B tat the
pedferrdd mmbadinleHFherchkarfoticxhoglicblbisRdddiacterised in that the

20 expression vector is stably integrated in the genome. In another

embodiment the eukaryotic host cell is a hamster or mouse cell such as

foheexampienafGtey, NEs Sp2/0vkdibtl BHE2MamtdKa TddkaHake expression vector,

R CHOE URKT LD 25 BEEE RO BRBIGR g0 B invention in an
B8 @1@HL cell, preferably a CHO cell and particularly preferably
a CHO-DGA44 cell. In another embodiment the eukaryotic host cell is a

mammalian cell, including but not restricted to human, mouse, rat,
ritbakeyeoticod Emttioed | ighaes 8O & 5@ltargnotharse mdbdimentethedostlodliiiscontains a
3 splsapvatc sellingdng bk et ssigieg {9, yepst, insect, bid and
peianat Zells i another spéecia embadiment the euEaryotic host cell is
characterised in that it 5 additionally contains an anti-apoptosis gene

uch as BCL-x CL-2 L-w, BEL-1,,Al, MGL-1, BO( |, oo :
A4 S st T A 10 A L e g o o et
Bebdtcar, BELit2anestiphefenzishfi B @lodistiFity frasantimppniidn fukiieptic host cell

SRR HimnalhadpLAsHeIR I & NaAIaTkicRg aaBlN IR IROAIREEH having an
eukaryotic host ce Plne, éharacterlse y the tollowing steps: (a) .
integeating atidastiorle mjgbercaa_ctb mdoéﬂnqhtﬁfh’évliﬁvém_rofwds dhis-Ted, six-fold,
eslg‘ygg—%ig %?%gl—@ghﬁool;ho%wg[%%o@ !Hc@e%&%@%g}écﬁ?ép E%Sni%m}/ﬁl%ti%rthan three-fold,
containing a gene of interest, (b) transfecting a eukaryotic host cell with

thistexthasdion-fediom(r) Setecive RidigmgrprivnciRretriplsiestaproghan ten-fold,
Cgrlé:‘ferably up to five-foid or more than three-fold.

In a particularly preferred embodiment the eukaryotic host cell is characterised in that the

expression vector is stably integrated in the genome.

In another embodiment the eukaryotic host cell is a hamster or mouse cell such as for
example a CHO, NSO, Sp2/0-Agi4, BHK21, BHK TK', HakK, 2254-62.2 (BHK-21-
derivative), CHO-K1, CHO-DUKX (= CHO duk’, CHO/dhfi"), CHO-DUKX B1, CHO-
DG44, CHO Pro-5, V79, B14AF28-G3, CHL cell, preferably a CHO cell and particularly
preferably a CHO-DG44 cell.

In another embodiment the eukarvotic host cell is a mammalian cell, including but not

restricted to human, mouse, rat, monkey or rodent cell lines.
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Is The present invention further relates to a method of developing a

high-producing stably transfected eukaryotic host cell line, characterised

by the following steps: (a) integrating a gene (genes) of interest in a

eukaryotic expression vector containing at least one nucleic acid

according to the invention or a TE element according to the 20 invention

ig)agggnsétre%ﬁi% ir%%r% %g.th%qocsetif:?s” Wlthktg] ISO%Xpégﬁsillg)a&/(ﬁgtogm(got restricted to

selecting a highly-productive ransfected host cell. Th a specia

zentiodimenbind amétiad islkharacterised by at least one additional 25

amplification step. The present invention also relates to a method of

preparing and selecting recombinant mammalian cells, characterised by

the folidwingpsiepls: dapodinsigcting thechysticebowitteeneshhuicooded an that it

I . for in/product of interest,. . 30.a ne in-ph transf

L e R T AR T B, AL

Wharein BOEIdBRG @rhafRd IhEBranscliption ot BRpredstoitat Idadiwiiet L or CED-
ene.,: roenes) of. ixterest is Qr are fupciiepally linked to at least one

%u@ﬁ%ef%%%ﬁ 5%%8‘?6%‘“;{??’2 ég‘eﬁlgé:%ﬁ%es%l{)tlfg %'f@ Q%%ultivating the cells

under conditions which enable expression of the different genes, (c)

oct int o culiivat o )
2?1§glé%é%é?ﬁg&gﬁaggdgnﬁgiﬁ%%qg%%gjfoeé; fliug?‘x'ln‘éada'gﬁ dBGRIR L NRRISIR0ER e stably

mypofcatmhindnyoniclistirel inecimesint (c) amibijaligwheseicps:
g a %ﬁ%ﬁ%@?&‘?y SHitvaiing tecals e grasencraia SeI8EINE clement

entw ows the amplification of at least the amplifiable selectable -
nrackdingtnthesuckrdioe i arnethoipdranentiessira yrettcahitambadigsaatf interest,

i i ,qﬁgﬁsr' i t tra ﬁﬁ%@ I cultivated in
@%o@%ﬁﬁ%@%@%idine%gezlér%gg% ﬂ%é%g%menté%%%ﬁ%f least 200
drinlsczating prlafdrabyoiootymitamieablo®18llin the absence of serum

and with the addition of increasing concentrations of MTX. is In another

particular embodiment this method is characterised in that the .
Orceraremicimegntion further relates to a method of developing a high-producing stably

transfected eukaryotic host cell line, characterised by the foliowing steps:

(a) integrating a gene (genes) of interest in a eukaryotic expression vector containing at
least one nucleic acid according to the invention or a TE element according to the
invention

(b) transfecting a eukaryotic host cell with this expression vector,

{(c) selecting a highly-productive transfected host cell.

In a special embodiment the method is characterised by at least one additional

amplification step.

The present invention also relates to a method of preparing and selecting recombinant
mammalian cells, characterised by the following steps:

(a) transfecting the host cells with genes that codes at least for a protein/product of interest,
a neomycin-phosphotransferase, preferably modified, and the amplifiable selectable

marker DHFR, wherein in order to enhance the transcription or expression at least the gene
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MTX in the first amplification step is at least 100 nM or at least 250 nM
and is increased stepwise to IM or above. In individual cases, the MTX
concentration may be 2M. In another special embodiment the method is
characterised by an additional cloning step. 20 In another embodiment of
the method according to the invention the host cell is a rodent/hamster

IE—I(%J %’%1%%252%% Iﬁfeﬁ?&?q@ @Fﬁe%@tlm§%g'é%4ez§%%ﬁﬁ% 1&g raccording to

4-62.2 (BHK-21-derivative), CHO-Ki, CHO-DUKX (= CHO duk-,
oKOfdhgims EWMD4DUKX Bl, CHO-DG44, CHO Pro-5, V79, B14AF28-G3,

@m&@ﬁ“aﬂ&%@@ﬁs%r@r%&%ﬁ@ﬁsa@ﬁi%%@r&}mﬁg‘féﬁ@ﬁﬁe different genes,

O-DG44cell. In a preferred method according to the invention the ‘
Exprdssing essrorcotinginied seppsdtisalivarias Bads DR R a sclecting

i Exampls NPT F240LrNR DRRAG a3 R A eaRicaTRTleTed

embodiment of the method according to the invention the proportion of
kg reprdiyiessthsipcredBisaraisdoaspssidly, entEReiBg, sl hvdsoesence of a

Bl SifoldesEVERHAG 8 IRl P £RaEs ian fuerield .maedhRNelectable marker

three-fold, more than four-fold, more than five-fold, more than seven-fold
aendorschahaenmietioBesfably up to five-fold or more than three-fold. 5
The present invention further relates to a method of preparing a
biopharmaceutical product, characterised by the following steps: (a

! . folloy )
ey Rasigplar | embodinn citcraeipdcorbimgeisTisrd iy dhtfothbirgnafegged cells are
MRt 1aaGRFsHRgH IR HRAHPHEHRIHBARIKARY OCHG SRIGSBIP R MR Gi0Teast 200 pg/mL

containing a gene of interest, (b) transfecting a eukaryotic host cell with

bl pressrihv A tare T0H(e) SECtTg B HighR ABrsaecAbEamstaE YN the addition
f@%h&%ﬁﬁgJ&Q&H{{sg{ﬁ{,}{gq,mffjghIy-productive transfected host cell

obtained under conditions which allow expression of the gene(s) of
interest. The present invention further relates to a method of developing a

highRiadusiRg-aiabbmisdraansiaates aukanoticanRsterld lindhat the concentration of
characterised by the following steps: (a) inteﬁrating a é%ene (gé

! fallov ).0f . .
Marsctina ST AR BE TR S P LA B Lo R increased
agighpecardingvodhg dventioniorions Th«lamentraceondingrivishanay be 2uM.

In another special embodiment the method is characterised by an additional cloning step.

In another embodiment of the method according to the invention the host cell is a
rodent/hamster cell such as for example a CHO, NS0, Sp2/0-Agl4, BHK21, BHK TK,
HaK., 2254-62.2 (BHK-21-derivative), CHO-K 1, CHO-DUKX (= CHO duk’, CHO/dhfr’},
CHO-DUKX B1, CHO-DG44, CHO Pro-5, V79, B14AF28-G3, CHL cell, preferably a
CHO cell and particularly preferably a CHO-DG44 cell.

In a preferred method according to the invention the expression vector contains a

selectable marker such as DHER or NPT, for example NPT F2401 or NPT D227G.

In a particularly preferred embodiment of the method according to the invention the

proportion of high producers is increased up to two-fold, three-fold, four-fold, five-fold,
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invention (b) transfecting a eukaryotic host cell with this expression vector,
20 (c) selecting a highly-productive transfected host cell and (d) cultivating
the highly-productive transfected host cell obtained under conditions
which allow expression of the gene(s) of interest. In a special embodiment
the method according to the invention is characterised by at least 25 one

addjtiopal amplification step. In a special embodiment the method '
g T2 o L ket By e roTSHn Bt fgld. more than
step:fd), haswe gitngfardiplditying thenpsoteirfoldnteresie tBar6ehhk, preferably up
?égsen invention fgthe#{rel?tiéto the use of a nucleic acid according to

TRUERHSA B 8 HE B A 88?8 )n-enhancing element (TE element)
according to the invention in a eukaryotic expression vector, for
increasing, the transcription or expression of a gene aof interestinan .
e T S e g P rbeutical product,
biephaviadautital foltduietz Iapspresent invention also relates to the use

Zf a nucleic.acid alccordlgg to tpe mviaéwtlon or. of%t{ﬁlgscgg&{%n-enhanc

NP i) SCEORIHG to'e FUSHUGR for BrabLcig Hansgenie. 4o

animalis o toplantsy ¢otibine ipresdnt yotientiprefartharndatestaithes ugeeonf af interest,

cleic acid according to the invention, ar.of a transcriptign-enhancing
RO Bk SR A B el ke S s e Ve oy 15 The
peesecititventionipanicdachvetaeddcdt dasseadf aducleic acid according

fiihecﬁﬂyx%%%%nt% qgﬁ%ﬁf@%&é@&?\fnﬁp&{%@eﬂp@% .erlgs ecrlctll(-%%tg}lggﬁeﬂ})der conditions
ccording to the Invention ‘as a medicament or in a phannaeeutical
congositionesinespresenthingentiohdUrtheeselates to a kit consisting of a

nucleic acid according to the 20 invention or (a) TE element(s) according

to the invention, optionally expression vector(s),

The present invention further relates to a method of developing a high-producing stably

transfected eukaryotic host cell line, characterised by the following steps:

(a) integrating a gene (genes) of interest in a eukaryotic expression vector containing at
least one nucleic acid according to the invention or one TE clement according to the
invention

(b) transfecting a eukaryotic host cell with this expression vector,

(¢} selecting a hi ghlry—produotive transfected host cell and

(d) cultivating the highly-productive transfected host cell obtained under conditions

which allow expression of the gene(s) of interest.

In a special embodiment the method according to the invention is characterised by at least

one additional amplification step.
In a special embodiment the method according to the invention is characterised by the

following additional step:

(e) harvesting and purifying the protein of interest.
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optionally host cell(s) and optionally transfection reagent(s). In a preferred
embodiment the present invention relates to a nucleic acid, particularly an

isolated nucleic acid, more precisely a transcription-enhancing or
expression-enhancing 25 nucleic acid element (TE element) with SEQ ID

No. | or a fragment or a derivative thereof, which on chromosomal

[ ' 10_an increase in the transcription.ar. expression ofa . . :
R S T T AR Rt PG RS s mvemtion
2. 63l rramotigrentnbaiiegt deapregditt ichertion setatésitp ta hel@icention in a

' rdi the _invention with the exclusion of the TE elements

RS BBl S GRS PR (R EBTSGR g eeme of
Snipragiothierasmbutiensint theypeesemt inventionyelatdsto aciickeic cidpreparing a
é: %&{%ﬁ%&gﬂ&igh with the exclusion of the TE elements TE-00 '
? %% 0. 2), TE-04 (SEQ ID No. 6), TE-05 (SEQ ID No. 7) and TE-06

(SEQ ID No. 8). The increase in the expression of the gene of interest can

ampl i ring the product.titre using ELISA. :

A e R RSB R veion or
feAgmdrineerigerivatheraieprdingtot tHe hveetion whichidngyeol 8cbpivention  for

g%ug{géggm%egyggé%%g%rI@gggln a special embodiment the TE

ement fragment Is between p and 1.2 kb or 15 between 170 bp and
1 kb, preferably over 200 bp and between 200 bp and | kb long. In a

ﬁrgé?{g‘s%lﬁ %%H{{Bf? %{Hl%ﬁ%aﬁ@ e@ltef{gg ne E”ﬁgclgléha%flﬁadréc%faﬁﬁgté [Prk]le mvention

.1 between 1 bp and 1578bp (this corresponds to a fragment 5" of the
dlepfentTBOP{SECHDINDE 2) il Dlietl enRip dorgdinavetigmpgntion in gene
and preferably over 160 bp or over 170 bp 20 long. In a special
embodiment the TE element fragment is between 113 bp and 1.2 kb or
between 132 bp and 1.2 kb or between 160 bp and 1.2 kb, preferably over

28R hpapd HEMESH ﬁgﬁi%eﬁ‘léﬂrélé&*éé%gtﬂé‘ gaoter ﬁmé}giﬁl@@ta%rding to the

TE element fragment is present without any adjacent 25 sequences. By _
thiaatiore anpfat i drageTcaisnssip aloe (drj el gegiieaeeorhing to the invention

SRAUERER FEGIOD: {RT.SHAMRIEDRQIREHSRAHRNCES are attached in front of

(5") or behind (3) it.

The present invention further relates to a kit consisting of a nucleic acid according to the
invention or (&) TE element(s) according to the invention, optionally expression vector(s),

optionally host cell(s) and optionally transfection reagent(s).

In a preferred embodiment the present invention relates to a nucleic acid, particularly an
isolated nucleic acid, more precisely a transcription-enhancing or expression-enhancing
nucleic acid element (TE element) with SEQ ID No. 1 or a fragment or a derivative
thereof, which on chromosomal integration leads to an increase in the transcription or
expression of a gene of interest, with the exclusion of the TE element TE-00 (SEQ ID No.
2).
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In another special embodiment the present invention relates to a nucleic
acid according to the invention which does not contain any CpG islands.
30 -64 It is apparent from the following experiments that when eukaryotic
host cells with and without TE element are compared, an up to seven-fold
increase in the relative change in the specific productivity of the gene of

iﬂltee{l? &R 0%%}8%%&6&}%#%%808&8&%@?9? &b% Lct é'cgg O%"gl%r_ding o the

specific productivity show: at on average almost all the cell pools with
T elitmentisvihictkolesietrafthertt claeriaifedof SEQIDNGo2), TE-04 (SEQ ID

pr ;%jfﬁ%% Tg)%gtg est than cell pools without a TE element.
%e%ﬁ - elementgeg? E IDSNo. 3), 02 (SEQ ID No. 4) and 08 (SEQ ID
No. 10) yielded the highest productivity in two independent transfection

L : i P ' .
%Sr'aﬁiqﬁﬂgﬁlgéﬁt}oﬁlg{g&r (%1% ggﬁ‘éﬁ"{lq{%ﬁtf@ﬁ“%&h@ﬁ ta— an%ﬂég)awﬁsdl‘:’&ﬁgmg to th

inea ey are capable of increasing the productivity by a factor

ofventfoiCerthifily crdurBreidentfolqses EENS. BEsndb2qsBiip04 (SEQ ID
N, @,%@-@é@ﬁ@g %(r)?gh?, areeRHagedenadsidgnally attaching to an

expression vecto more interest, on the other hand, is the TE element
08 (SEQ ID No. 10), which is only I kb in size, which is capable of

ipgre ép&&x&r?ﬁéi%@é&o@%@w cnf-oFNedfesiS BleMe Qe ASE @IRxample by

No. 8) Iin two transfection series yielded a tripling of the specific
predelotingyherpdusiZéistusilg 88159p. It is highly advantageous to leave

the expression vectors as small as possible, as smaller vectors are

generally more stable and are easier to handle both during cloning and
diririgaraershacioentTioér o rererratT Igainen B tSEQ (Ngemrghgftagment or

0B (SERIDNG1Q) and d 3{eRRHIDNANLR) A& Ratisylashy ferrsiing (rer 170 bp

20 use as transcription-promoting elements. The following Examples also

sShow tharipesel pobRITHIchthe fEiRkIIN TEEIemhehPo BEG R REd 12 Kb or
DeQLRER 10 Net 1 %?Ff&e@tﬁ@ NP shawseaseappIXiRaElyk8-long.

to 3.5-fold expression of the gene of interest and cell pools with the TE
elements 10 (SEQ ID 25 No. 12), 11 (SEQ ID No. 13) or 12 (SEQ ID No.

1) §hé&‘é’i%gr@cf‘ anpsarimatehe dophled, expressieniofthe gene®f intesas) ID No. 1

The TE element O8§SE ID No. 10) in conjunction with NPT F240I as

seesvesle hisahed 378bp (this corresponds to a fragment 5° of the element TE-00 (SEQ ID
No. 2) and is over 113 bp long or over 132 bp and preferably over 160 bp or over 170 bp
long. In a special embodiment the TE element fragment is between 113 bp and 1.2 kb or
between 132 bp and 1.2 kb or between 160 bp and 1.2 kb, preferably over 200 bp and

between 200 bp and 1 kb long.
In another embodiment the TE element fragment is present without any adjacent
sequences. By this is meant that the fragment is not part of a larger sequence or a sequence

region, for example no other sequences are attached in front of (57) or behind (37} it.

In another special embodiment the present invention relates to a nucleic acid according to

the invention which does not contain any CpG islands.
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at factor 5, demonstrated the greatest increase in the specific productivity
of the gene of 30 interest compared with the control pools with no TE
element. In conjunction with DHFR -65 as selectable marker the TE
element 08 (SEQ ID No. 10) shows an even better increase of about
factor 6.0. Furthermore TE element 02 (SEQ ID No. 4) in the test series
with DHFR as_select a 5 marker shows a |nc ase i the roductrv

O theRETEbr TR %rraeo%%%frﬁas RUEEA LS fBa e with and

W@Mﬂht'ﬁlb@lﬂl@éhek&me@hﬂ;& e@h@n&ﬁﬁ%p&@ﬁeﬁlﬁlfm&bﬂe&&&mﬂﬂw\k&hﬁﬁe change in

ools with the TE elemen%SOS (SEQ ID No. 7) ro.and 09 (SEQ ID No. 11)
eoﬁ?‘f § RS B SRR T BLE R FE 5 S%bn of the gene of

interest and in one test series even showed a lower expression of the

ne of interest than the control pools. These oeI ments a ossibly
%ﬁﬁ.arlﬁ%r&ﬂrbﬁérrrmﬁeg é&ahegréargr%eeﬁvﬁ iy S%ﬁf&%sﬁ%m average
affgstintierceltaipotiraumItandescalthotgh this emmessaﬁk;ethes of SEQ ID
c 15 Moreover, in the E les that follow rel e chapges i
gﬁ@ ip%iﬁf?@ﬁ?%&ﬁ%ﬁvﬁ%r Xﬁimgﬁére ‘ﬁ?ezllebr%% g’s(i 249% ar?egac eS%td The TE-
lctegetynin depemde nyrod. t|3¢ \rtectsrisysmemo 1.4) mrdieﬁ&r{ﬁﬁ@tlymﬁ\ihel()) vielded the

i B B T e D e A e 2 SR ketectablc

change in t 6 eXpress
ehdie:maxkar gersHeny edrateamwcﬁh;theamangm i'ﬁltébe expragsioe of the:reasmg the

SRS, LS oo L Sl TR et o
e TEHe Immentst only aadiSe &b mereasﬂargmx eﬁﬁmaﬂm @tftahh:@tmeaofexpressmn
e s cegeseal el e Sromles Pl Sho o o, v
shoriyH-elemenis sdcthas &gaEIIEcé]emnmam@@ amree&m Pg céarctend 30 6. The TE
tglgrgean?ddgo&%!(f )&Br(ﬁgi% S ngxsefggt?on series yielded a tripling of the specific
productivity with a size of only 381 bp. It is highly advantageous to leave the expression
vectors as small as possible, as smaller vectors are generally more stable and are easier to
handle both during cloning and during transfection. Therefore, the TE-elements 06 (SEQ
ID No. 8) and 08 (SEQ ID No. 10) and 13 (SEQ ID No. 15) are particularly interesting for

use as transcription-promoting elements.

The following Examples also show that the cell pools which contained the TE element 03
(SEQ ID No. 5), 04 (SEQ ID No. 6) or 07 (SEQ ID No. 9) showed an approximaiely 3- 10
3.5-fold expression of the gene of interest and cell pools with the TE elements 10 (SEQ ID
No. 12), 11 (SEQ ID No. 13) or 12 (SEQ ID No. 14) showed an approximately doubled

expression of the gene of interest
The TE element 08 (SEQ ID No. 10) in conjunction with NPT F2401 as selectable marker,

at factor 5, demonstrated the greatest increase in the specific productivity of the gene of

interest compared with the control pools with no TE element. In conjunction with DHFR
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EXAMPLES ABBREVIATIONS AP: alkaline phosphatase s Asp (=D):
aspartic acid bp: base pair CHO: Chinese Hamster Ovary DHFR:
dihydrofolate-reductase ELISA: enzyme-linked immunosorbant assay to
FACS: fluorescence-activated cell sorter GFP: green fluorescent protein
Gly (=G): glycine HT: hypoxanthine/thymidine 1gG: Immunoglobulin G is
lle %%I - isoleucine IRES; internal ribosomal entry site kb: kilobase mAb:

OO BB TP MR EMAHECRE Chihd b UTANY D As&ifRA bsiger increase of

Mbbs: taetirgiexate NPT: neomycin-phosphotransferase PCR:
polymerase chain reaction Phe (=F): phenylalanine SEAP: secreted
alkaline phosphatase 25 Ub: ubiquitin UTR: untranslated region 67

Wetihedsofeell Bullergeand2Tisnsfertion Theieelis CiQddeddldhiDHER as selectable

Urlaub et al., 1983) were permanently cultivated as _ .
(marﬁcr shows an mcr)ease in ﬁle product§\¥1ty 01’1 tﬁe gene of interest by a factor 6.8,

The greatest increase (15-fold}) is brought about by element 13.

The Examples that follow also show that pools with the TE elements 05 (SEQ ID No. 7)
and 09 (SEQ ID No. 11) in one test series exhibited no increase in the expression of the
gene of interest and in one test series even showed a lower expression of the gene of
interest than the control pools. These two elementis and possibly partial fragments in these
sequence regions can thus have a repressive effect under certain circumstances, although

this is not necessarily the case.

Moreover, in the Examples that follow, the relative changes in the specific productivity for
the different TE-elements tested are achieved largely independently of the vector system,
i.e. independently of the selectable marker used or independently of the particular gene of

nterest.

The Examples that follow also show that the change in the expression of the marker gene

correlates with the changes in the expression of the gene of interest.

It is also apparent from the following Examples that none of the TE elements tested has an
enhancing effect. It is thus clear that the TE-elements only cause an increase in the

expression of the gene of interest at a chromosomal level.

The Examples that follow also show that the combination or concatenation of a plurality of

identical or different short TE-clements such as e.g. TE element 06 and 08 or 21 can lead

to an additional expression-enhancing effect.
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suspension cells in serum-free CHO-S-SFMII medium supplemented with
hypoxanthine 5 and thymidine (HT) (Invitrogen GmbH, Karlsruhe, DE) in
cell culture flasks at 37C in a damp atmosphere and 5% CO2. The cell
counts and viability were determined with a Coulter Counter Z2
(Beckmann Coulter) or with a Cedex (Innovatis) and the cells were then
@m. concentration of 1 - 3 X105 /mL and run every 2 - 3 days.

' ithe Plus Reagent (Invitrogen Gmbhl) was used for the
transfection of CHO- io DG44. For each transfection mixture a total of 1.0
@%@@ﬁ@@ id;:DNA, 4 L of lipofectamine and 6 pL of Plus reagent

[ ether according to the manufacturer's instructions and
Added in a vollimenef20Qphia& X105 cells in 0.8 mL of HT-supplemented

HO-S-SFMII medium. After three hours' incubation at 37C in a cell

%an) 2 mEBFHTS pplemented CHO-S-SFMII medium was added.
Byfter a 15 cultiusdipaitime of 48 hours, the transfection mixtures were

Eig}?,r harvest gi trgn@g&g " tr%l?gection) or subjected to selection. For the
“based selBClion the cellswere transferred 2 days after transfection
IDIHOFRT -suppléihedieid i@l dndiMI| medium with 400 ug/mL of G418

g é&rqgen). Forthe [ gfé%-bas%gmssel cti?sg the cells were transferred 2
g %‘fter traffefadion o H1-fee CHO: %EIVIII medium. In DHFR- and

. PO.NPT-basediselecttandndhieatdertl bf@oetransfection, in which one

ession vector (Eprg)traisnedtar%)tHilﬁR and the other expression vector

contained an RPT seléctabie arﬁer, the cells were transferred 2 days
afterw@nsfectppcimto CHO-S-SFMII medium without the addition of

oxanthine }?n% ;EQ%(H{%%&%% an .%Ieso G418 (Invitrogen) was added to the
medium in a concantration of 40 .fg/mL. 25 A DHFR-based gene
agiplification dithenmigghaiedtheterologous genes can be obtained by the
El‘féi ':[_;ifi]n of theiss I%%tin agent MTX (Sigma, Deisenhofen, DE) in a
concefitration 6f 5~ 2000 nM to an HT-free CHO-S-SFMII medium. 68
ERpfession vectorsal olbrmlysk dhieyexpression, eukaryotic expression
\fﬁ%ctors were l{g%% éI\SIQiCh are based on the pAD-CMV vector (Werner et
al., 1998) and mediate the expression. of a heterologous gene

mAb: monoclonal antibody

MCP-1: monocyte chemoattractant protein-1
MTX: methotrexate

NPT: neomycin-phosphotransferase
PCR: polymerase chain reaction

Phe (=F): phenylalanine

SEAP: secreted alkaline phosphatase
Ub: ubiquitin
UTR: untransiated region
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by the combination of CMV enhancer/hamster ubiquitin/S27a promoter
(WO 97/15664) or s CMV enhancer/ CMV promoter. While the base
vector pBID contains the dhfr-minigene which acts as an amplifiable
selectable marker (cf e.g. EP-0-393-438), in the vector pBING the
dhfr-minigene has been replaced by a modified NPT gene. This is the
Nﬁ;l’hvtﬁriant D227G (Asp227G1ly). The cloning of pBING with the NPT
variant D227G and the IRES- GFP gene region was carried out as
dedcribeodmVD200/4060884). The base plasmid 10 pTE4 contains the
T varia 401 0l s selectable,marker and is a derivative,,..
O ne A NG tart Heri e foplitemant o b KIS Gogigy cotivared es
BRpZ63iby tedl NiB Tsevariained- 240D RS BHH wasialsostgplacentoy thighrdgpoxanthine

flugrescent protein DsRed2 fr tor pD d2 o
S PR KD R RO A w37
hanie nans b adernivaiie Obthdieatel pBIDG AND2004/050884)diermined with a

ich 15,again FP has beeneplaced.hy the red fluor in
R 0 B e R S 8 R TGy et ere
dhee stodexpressarannations humhanBédlgGe amibedy the hdaxs/ chain

as cloned as.a 1.4 kb SalvVSpel fra int ' - -
SRS e IR R SRR R B R g of 0
THadligHtahainhomaireother axidwas tolohedl &8 a-0.7 KEBAMMMAIAANNA, 4 1L of
fragment into the,cutting sites e id - prodygi ;
ISR SRR AP A R FE R e i 0
1889)facasolonastrintictieodraddpdmlingduming £ sRE bk tsedveltoryisen 0.8 mL of
TES as a 0, f ing,ipd ' i 1
RS R B A b e B i o e
(fusteseertenictivitdilcalipsbrrerntTie AOR-Sytdihtiliaadigsey iendded. After a
C&r}%ﬁ%%%ut WIIIT\% %P B}? Fhoégx”?? 'ﬁk‘? L&a@!i%&ii&?%glﬁﬁ)zs RhgeFéﬁ;&. igditieded (transient
with a helium-argon laser with an excitation wavelength of 488'nm. 30
T fflactiestenceiierisidy e aplstiny dica Wi dBrghassditeglestipe the cells were

H@g&%@%'g?%%%%% PIRleinRRdRIPeessed v meansatthe sttashadediam with

software uest Pro. -69 ELISA (enzyme-linked immunosorbant

4Wayy T MB PGk ediirisaperhatahes dhetdBFriassdiesirtion, the cells were
tansiecied LHO:REA4GEIR W into HT-free CHO-S-SFMII medium. In DHFR- and

NPT-based selection in the event of co-transfection, in which one expression vector

contained a DHFR and the other expression vector contained an NPT selectable marker,

- the cells were transferred 2 days after transfection into CHO-S-SFMII medium without the

addition of hypoxanthine and thymidine and also G418 (Invitrogen) was added to the

medium in a concentration of 400 pg/mlL.
A DHFR-based gene amplification of the integrated heterologous genes can be obtained by

the addition of the selecting agent MTX (Sigma, Deisenhofen, DE) in a concentration of 5
— 2000 nM to an HT-free CHO-S-SFMII mediurmn.
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quantified by ELISA using the OptEIA Human MCP-| Set kit in accordance
with the 5 manufacturer's instructions (BD Biosciences Pharmingen,
Heidelberg, DE). The IgGI mAb in the supernatants from stably
transfected CHO-DG44 cells was quantified by ELISA according to
standard procedures (Current Protocols in Molecular Biology, Ausubel et
al., 1994, updated), using on the one hand a goat anti human IgG Fe
fhagndetieDigfova, Hamburg, DE) and on the other hand an

AR-gonpNgaied goatant igbuma kapradigtehain aribedy (iR @e based on the

Purified IgGl antibody was uséd as the standard. Productivities

(pTREIMNy) anvere Betorsnes alby Y8R madgR be-eayesripnehadsiyrologous gene
Wheke Sb%ﬂ%t%aé?W@M@W&%@%@ﬁ@@%m%@%%g 5664) ot

and tis the cultivation time. 15 SEAP Assay The SEAP titre in culture o
Soiefrrstennect/ SrViMamSRERPTrAAEIE Rl MO TS A RN SORSEng (B fhégminigene

Ustigh g5 AP aE%BHﬁ%iQ@él&%ﬁﬁ@)‘ﬁ&%%@@gﬂ&@%bm 8), in the vector pBING

manufacturer's instructions (Roche Diagnostics GmbH, Mannheim, DE).

2berdoAnmrniRepel dorahienaitalafsAiRy of writEedhbrierE-AStditihg NPT variant

fi95n-18e, AeHHENSH, frameiR AR st Ml aRoNpad R WO 6 6Ad the IRES-
which comprises,’in addition to the coding region for the UblﬁUltln/SZ7a

JeRB, 2o CRRion TR SRR A naUSRsE PR UB/EY P2 Sk 4 hithistpase plasmid

URKRO Wi, ERRAVBRCATFE OISR (S oIateth B Y enspaiTe A epRHliSs a derivative
adapter-ligated genomic CHO-DG44 DNA was used as the matrix f%G by the NPT

"aé gte @pRd D BIINGH APt omdRcsariaersahith e dS o riatioh 1&f

Primeks poithy Gamglementality lefhe-Adapiae Qo dassie HeaEEDERdNY from the

the 5' region of the sequence listed in W097/15664 under SEQ ID No. 5 .
(e T B05 (TR AT ACAE B S HES BSEOARERGoT eins DHFR

39\ FUERIP AR LORUGIEQUIAS 39 E 38T {cRMPIIMENtY FRHMEFISEY), in which

of SEQ ID No. 5 from WO 97/15664). Then a second PCR c i%d i ‘

oteaitihg SEdohes sy GUATBIAYS ?68%%55%@%3\%}@555?% o the veetor
pDsRed2 (Clentech, Palo Alto, CA, USA). :

In order to express a monoclonal humanised IgG1 antibody the heavy chain was cloned as
a 1.4 kb Sall/Spel fragment into the plasmid pBID digested with Xbal and Sall, to obtain
the plasmid pBID-HC (Fig. 1A). The light chain on the other hand was cloned as a 0.7 kb
BamHI/Hind!l] fragment into the cutting sites of the plasmid pBING, producing the
plasmid pBING-LC (Fig. 1A).

Human MCP-1 ¢cDNA (Yoshimura et al., 1989) was cloned into the corresponding cutting
sites of the vector pTE4 or pTES as a 0.3 kb HindIIVEcoRI fragment, resulting in the
plasmids pTE4/MCP-1 and pTES/MCP-1 (Fig. 1B and Fig. 2 respectively).

FACS (fluorescence-activated cell sorter)

The ﬂow-cy’tometrié analyses were carried out with a BD FACScalibur (BD Bioscience).
The FACS is fitted with a helium-argon laser with an excitation wavelength Qf 488 nm.
The fluorescence intensity is absorbed at a wavelength suited to the particular fluorescence

protein and processed by means of the attached software Cell Quest Pro.
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primer and an inner ("nested") hamster-specific primer (primer Ub21: 5'-
GGGTTTCTCTGTGTAATAGCCATG-3'(SEQ ID No. 40); corresponds to
nucleotides 16 to 39 (complementary sequence) of SEQ ID No.5 from
W097/15664). The resulting overlapping DNA fragments which started at
the hamster-specific primer end with a s known sequence and then
merged into new unknown sequence regions located upstream were
subcloned into pCR2.1 TOPO vectors (Invitrogen) and analysed by
s’é@ﬁdﬂcmmmlaikeﬂ4azWMSamem deittagrto unknown sequence were

OH{ W“P? %rrgsalm %%);?%atga% S I?% u\ét?;]rz ng gr?f%[ KCF%‘S@){%/;S&M cells were

new sequence info ion ano er up
|sumﬁled§sm FrhBAnestedie CREasdibed 3HOPel Eﬂmkm mexcﬂaﬁdfaliﬁie%ﬁ the

S R s

tWéGS Igggiomabthie néwl\sigelateehB84om Semﬂjéjndeansi&meépm IIDG44 cells was
nﬁl{l%lr%%lgee 12@@18 2%%0% I?o S%Q%%a\fds %Jera % J UIT 1% o oc m Molecular

the Secon han Inn adap er prl er an amster-speciil
Psirleei) F3Ratis Idcalted J8dthepdmadirdsifi-on the one hand a goat anti human IgG Fe

ACCA CIG ID No. 42):. located upstre .
fro%‘ﬁgp imer €%hlr% thée%ewfyl/ Isola @leé) r§§4 %pl)ltsle uz%?}:go Jugaﬁg] goat anti
domaspdapistdi gickdotitead@46dy 126angoptdméntgi] sagilerice)of used as the

»No. 1). The amplified material obtained was subcloned into the
pCR2.1 TOPO vector (Invitrogen) and sequenced. It contained another

Fxdisp e eyl diferlounknguiasetjne ivelapaifearn (0 oo (C-Co))
B@cﬁr(l?%%oua%dség FIHATe 1'&%&%%‘@%&%81 SHBatenom, ﬁ@&&‘é %Q@E the

ragments was used to amplify eswe sequence regl rom t
ganbmieDNAcof CHO-DG44 by PCR, which comprised all the partial
fragments hitherto isolated and extended 383 hp into the 5' sequence
region of SEQ ID No. 5 from WO 97/15664, using the primers 25 a) Ub34
(B8E@R AAGAGTACTTGCCATGAGAGCCTGAA-3' (SEQ ID No. 43);

'%‘%%ﬁ%‘ﬁﬁ&ﬂﬁ%ﬂﬂﬁ% ?uE;‘?é}ﬁa%Eeﬁ%%Y" Ya@éﬁlﬁf%?@a&?%%@@ cells was

only partially presentin SEQ ID No.l (nucleotides 1 to 14)) and b) Ub3
(au@mﬁmmmc:@R@&Am@%m@say@@qwmnmwh the manufacturer's

instructions (Roche Diagnostics GmbH, Mannheim, DE).

EXAMPLE 1: Isolation and cloning of the TE element TE-A

Starting from the sequence from the hamster genome described in WO97/15664, which
comprises, in addition to the coding region for the ubiquitin/S27a gene, adjacent 5'UTR
regions including the Ub/S27a-promoter, hitherto unknown sequence regions were isolated
further upstream. For this, adapter-ligated genomic CHO-DG44 DNA was used as the
matrix for "nested PCRs". The first PCR was carried out with a combination of primers
with complementarity to the adapter or to a hamster sequence in the 5" region of the
sequence listed in WO97/15664 under SEQ ID No. 5 (primer Ub20: 5'-
CTCCACACATTTACACATGGACAC-3" (SEQ ID No. 39)); corresponds to nucieotides
62 to 85 (complementary sequence) of SEQ D No. 5 from WO 97/15664). Then a second

PCR was carried out with a second primer combination, consisting of an inner adapter

~70-
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30 corresponds to nucleotides 1941 to 1965 (complementary sequence)
of SEQ ID No. 1). -71 The resulting 2 kb DNA fragment was ligated with
the 5' UTR region of sequence ID No. 5 described in WO 97/15664 via
the endogenous EcoRI cutting site (position 353 - 358), although this
cutting site was eliminated by a filling reaction with Klenow DNA
merase. A second en ogen us EcoRI cutting site in the newly

ROREEd §BhorfR rdlish 5WKSERmin JRERIR TRF e WA FesIRFT B2 5™
BEEDITeT 8263204 SEQURTNRS [ yHucDare adYiteraliaiae origiobtides 16

%Penome segluence In all, in this Wag 8 additional nucleotldez were

e rtetf B SEBHEY NETUCRETh S rEF Qi iHE%en dbyBnoULHAMSR- The resulting

segtiensiag The resulling ¢ 88Hgh DA igmeiat H@mersgﬁuﬁncemegamnd with a
located upstream from the hamster Ub/S27a gene was designate

SRPENEARRREF AR JEGL RTS8 RO |n?6”éﬁ]&%%%ﬁlé?%t??ﬁ?orﬁ¥é°t}é Wted upstream
WM@KMtW@Q%PC&@@{@S QA fsAN BhERaGerteratioquencing. In all

% expres iQn ectg#BStartin from the 3.8 kb. TE-element Ti?& hamst
§'55 ebite i CORREECL & G SR S rgfintae hemster
\mv’em@gmd by PCR which had deletions at either the 5'-or 3'-end,
com ared Wlta@e TE element TE, Pé(ﬁ‘%{ 4 an (oS nthe A redi
t@B CPAghS %8%&?8&8?1%‘56?’3’ Akes Fé t‘ LFiere Y region was
ussiatéFigsibeaid Figstd FOR Closingbparpeses EhBaintd| duttingt stewass carried out
att ched at the 5'-end o$ Ee fragm ?rrf
eGP A IHE FADR T A GG o) BB GAACTTAGHS'
TEEQGIEEI’NS of tiffenentdérigthsedéSigagted diEHR: tewWlk- 12 lmere 384 bp sequence:
enerate Flg 4 dSPF) %ger stion Wlth B rGl and Ba
\% ereeioh t?n%’?g&u e |on(illbqtei th mﬁc?ap?er régio uo?(tgj ;gsﬁeéem No. 1) and
pl&swdmﬂTFEZRMﬁfh TufFign ek BydopeT BbikE Pl (Fig. 1miftee fpagifientrimer Ub32a
E- OO ID No g by, S
O, B et S et s e P LeRGATREQ D o. 42
(ﬁ@t‘?ﬁ) wst%mBmﬂﬂ @heFigitedy ifUbath withiot &l neversasoldenitatfvh ja sequence;
the Spel cuttin {?{é 5 1[)'@ romater/enhan 261D No. 1). Th
8arﬁgnces ) eﬁr%%%tsq ,&Q n}g rl{efg% ?I?)%eklgégén 5 z:? 0. 1). The
amplified material obtained was subcloned into the pCR2.1 TOPO vector {Invitrogen) and
sequenced. It contained another 1239 bp of a new, hitherto unknown sequence upstream
from the hamster Ub/S27a-gene.
The sequence information from the overlapping PCR fragments was used to amplify a
cohesive sequence region from the genomic DNA of CHO-DG44 by PCR, which
comprised all the partial fragments hitherto isolated and extended 383 bp into the 5
sequence region of SEQ ID No. 5 from WO 97/15664, using the primers
a) Ub34 (5'-CTAAGAGTACTTGCCATGAGAGCCTGAA-3" (SEQ ID No. 43),
located at the outermost 5° end of the newly isolated 1239 bp sequence; only partially
present in SEQ ID No.1 (nucleotides 1 to 14)) '
and
b) Ub35 (3-CATTGATACACCACCAAAGAACTTG-3" (SEQ ID No. 44y
corresponds to nucleotides 1941 to 1965 (complementary sequence) of SEQ ID No. 1).
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ccatgagagcctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccag
ccccactaagctgtceectg s

acccccataaatgcectcectgtccagttatgccacacaatgataggtgaatacagaaaaaeacccttc
ctttagacactaagcggatt

cctcttacgcataccagttaagtgatagttcttaggcttcaactcagcactttaaaaagtttatattttgcaat

tggggactaaatta . . , . ‘
S Stob A g M JEasemspl N AR A b S T e Rl gegasae 10 No
agiageisapac®atng’/15664 via the endogenous EcoRI cutting site {position 353 — 358),
sigtisisaoigggencipeqoigeictacigesaainaoqconaeciliEsss, o

c

papasticiela ataoadigatnanaaat@ating gigagtogdaitiigtitoadtitaaatigtigictatitine region
tcttgc 10

agagacaggat L . .

R s igs e RS AR AR SR 1O Vo
adligcagaaidaidgagiato the original genome sequence. In all, in this way, 8 additional
CeeRccataagelanlang AaacaaERorleg OSSR AR ORISR e
gajactitecTatagrantiggysapttetaotagtaacciacaty gegatagtgatgoadoaged upstream

tacatgagggcaacac . .
S e RS s sl LB e A e ssqunge 1D Now!
aadgiagigged teaghe vector pBluescript SKM (Stratagene, La Jolla, CA).
tggggtggtggceccacacctitaatcccagcactccagaaggcagaggtaggeggatctetgtgggtt
tgagaccagcctggtcta is :
caagagctagttccaggacagcctecaaagccatagagaaaccctatctcaaaaaactgaaacaa

m@gggaaacaa&am ation fdiv rs¢, TE expression vectors

Scaaaagaatertagigat cag?ggettccaca}:(’:acaggaaagtagaaagggcctt
Gamgagadgatitthagaygb TE-element TE-A (Fig. 3, Sequenoe ID No. 1) from the CHO
L R AR R AR RRPAER AR WA HAURARACTANR the 5°- or

E’glaaagc aaa . .
adeaifacagipaggtagidgthgtitageyguctTagtg thagat ardgtyagatcchygoptigsise these
Cg%%%g%g 8gta1%?az% ns of direct and one reverse grimer were used (Fig. 5 and Fig.6). For
accCtigticaaataactaataaaatatacaaaataaaggaga accacaataattttgaaatgtaaaa
gactazamapotittatatgr2id] cutting site was attached at the 5’-end of the fragment and & .

Zl%gj?g@;:%agt%%aa%?ea AalcaAaaCAIRIIACAIRFAURGLeanRITRRANR(RAAGYCRAks way 12

aactctaatttaaa .
dbRtgitagatcofytfamyiggetoatesenmeddeAyctcERgGongtcatagesdfcs 4 and 5).

gﬂ%%? adéllaeasg%glakg}& BstGI and BamHI these were cloned in direct orientation into the
caggaca ccatggctattacacagagaaaccctgtctggaaaaacaaaaaatta%t\%g):alt%gt 2
-1 {Fig. 2).

s togaepatfdtgase plasmids pTE4/MCP-1 (Fig. 1B) or pTE3
calaceacalacaqaoataganyaeAaliiatyogagtagiestaipticeliglagdoeacatas by Sacli-

ggactgaactcaggtcat ' '
cagyittigcaganagtdisrtigetend gderrt inteathggeraanitetchitiiltabhatide. 14) o

&%Iﬁgﬁﬁ?tﬁ%ﬁ $Pboth direct and reverse orientation via the Spel cutting site Jocated
aatcattatgtticgagaggggaagggtacaatcgttggggcatgtgtggtcacatctgaatagcag

tég et tutamyagiaignhancer element.
aattccaagttctttggtggtgtatcaatgcccttaaaggggtcaacaactttttttccctctgacaaaacta
tcttcttatgtcettgtecct |
catatttgaagtattttattctttgcagtgttgaatatcaattctagcacctcagacatgttaggtaagtaccct
acaactcaggttaactaa
tttaatttaactaatttaaceecaacactttttctttgtttatccacatttgtggagtgtgtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtgtgtgtgtgtgcgegegegegegegcteggatcattctaccttttgtitaaaaaatgttag
tccaggggtggggtge 30
actgtgaaagtctgagggtaacttgctggggtcagttctttccactataggacagaactccaggtgtcaa
ctctttactgacagaacc ' 0.
atccaaatagecctatctaattttagttttttatttatttattttttg?ttttcgagacagggtttctctgtggctttgg
aggctgtcctggaacta -73
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k)

gctcttgtagaccaggctggtetegaactcagagatccacctgcctctgectcctgagtgetgggattaa
aggcatgegccaccaa
cgcttggctctacctaattttaaaagagattgtgtgtcacaagggtgtcatgtcgecctgcaaccaccee
ccccccaaaaaaaaaaa
aaaaaaaacttcactgaagctgaagcacgatgatttggttactctggctggccaatgagctctaggga

QeSiatcaaata9Ral et
agctatttcccagccaaa 5
aatgt @Wﬁﬁc&%aq?taatagattaaaatgagggaagagcccacacaggttattagg
aagataagcatcttctita '

atapagegadarcasacestadtiggaggagglelaaciizyggaigoaagaaaggacatiiagar giccecty
tgcaatagaaa ca '
G B e L

gaicdgcacatgtingtaaptgatagticttaggeticaactcageactitaaaaagtitatattitgcaatgetgggpaciaaattag
ek S R S
glygtaatgigieeatiaacagterctctogiagggeacgigeygetagutctionielgatgeagcectgt

gggﬁ:??cgg%@%gga%%%gcacaaataa%aé%tggétg étt%[ttcatttte%aatt Ecgctatttta agac%%gatttcttgc

tacacggaagaggccacacccgcac afttgggcttca gctgagacgc
cagoaggittetttagetacetatgtagetgagaatgacctigaaaaccticeigtcccaccoctcaaattceagaattatagaca

Saagtggggttacaacacaggtittigcatatcaggcattttatcta

g%%é%%%%gﬁ%%&%%&%gg&%ggttga%%%%gt%%g&tggﬁ&%gg‘g%%gggg&gfc%ﬁgﬁgggagcaatg

getoutizretupgtetieitQeictaigtastisighicticatpatittagiigastatagseagiguggecaacaca

CLEIOAIAAIRAG, acec occaccatggcttttcocccatcactta acagccatatttaaacgtagtt% ageeagee
catettygyacgagtagttttagcdaaaagadagegacgaaaaactacadttcecagacagae St

ggmtgggm@ma‘@aatcccagcactccagaaggcagaggtaggcggatctctgtgggtttgagaccagcctggtcta
%‘%@ t_%%%@gé%gg%%%gﬁ%&%ﬁﬁgE%‘J?a%%%%%&%@?a%%Q&ﬁ‘fa%@?g%gg&.&%&%é'&%%aacaaaa

dgaygasegaaigRgtagegiatateiinaacygagegrcch e tegRAgREsgegREtiticagase
%&%gggag%%%%%ggggé%gégt%ggggagg%@Hﬂé‘tﬁ%‘[‘!gg%@tﬁamtmcma gcaataaaagctaaaatattt

ttacacagagaaaccctgtctggaaaaacaaaaaattagtgtcc
a@tgﬁag@wg@g@gggtgcagagggctaagttggtagacacagtgagatccaggccagccagggctacctagtgag

U AAIgGCACAIRCANRAINIAAAA0Yc AR aAICARTGG IRIGHECIHAINN AR atattg
cctggggactgaactc 20

ajgretirentionatiiatiirtgageantpEieasigguger tareaigenmalititesitaagctanttiaaa

Wﬁé@é@%@% ggcacatacctttaatcccageaccagggagacagaggecatectggtctaaaaagtgatete
tcatagtgcaatcattatgtticgagaggggaagggtacaatcgtiggggcatgtgtggtcacatctgaa

th@@gg%@cacagagaaaccctgtct ggaaaaacaaaaaaltagigtccatgigtaaatgtgtggagtatgetigt
3&@@&%@5&%@%@&@9&%@&%&W&%@@g@%&%@&g@@mcaggw

aaactatcttcttatgicctt

ReEsttEtiRRastetianc kiR aRIgH stR ARG i et atpas atgttagglatiiecicatagt

‘ 9&5&%@%%%@&%93 %gaagggtacaatcgttggggcatgtgtggtcacatctgaatagcagtagctccotaggagaatt

aactaatttaatttaactaatttaaccccaacactttttctttgtttatccacatttgtggagtgtgtgtgtgtgtg
t@p@{@qg@@t&@@@%woa&tgcccttaa&ggggtcaacaactttttttccctctgacaaaacta cticttatgtecttgieect

olateelaiotatatatotalolgigianacacaracasararisgaateatictacailiatiaamakttaactan
gttagtcCaggggtg

e L R R B M s S e R S Ll e S

gé@é@g@@é@éﬂﬁg@@@@ggcgcgcgcgcgcgcgctcggatcattctaccttttgtttaaaaaatgttagtccaggggtgggg‘tgc
agaaccatccaaatagceCtatctaattttagttttttatttatttattttttgtttttC%agaca ggtttctctgtg

g%ﬁ@gW&@&ggtaacttgctggggtcagttctttcc&ctataggacagaac ccaggtgtcaacteittacigacagaace

ogiregiageicltairuaneagatiogicicgaaalcagagaleeansligretetgcaifnlaagioGicetggaacta
gggattaaaggcatgcg :
ccaccaacgcttggctctaectaattttaaaagagattgtgtgtcacaagggtgtcatgtcgeectgcaa

ccaccecccceccaaaa 30 .
aaaaaaaaaaaaaaacttcactgaagctgaagcacgatgatttggttactctggctggccaatgagc
tctagggagtctcctgtcaa
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acagaatctcaacaggcgcagcagtcttttttaaagtggggttacaacacaggtttttgcatatcaggca
ttttatctaagctatttccca -74
gccaaaaatgtgtattttggaggcagcagagetaatagattaaaatgagggaagageecaeacag
gttattaggaagataagcate
ttctttatataaaacaaaaccaaaccaaactggaggaggtctacctttagggatggaagaaaagaca
tttagagggtgcaatagaaa

SRS A A S S B ARG g cccas

teaggacanctedttanaagagattgtgtotcacaagggtateatgicgeectgeaaccaccceccccceaaanasnaaa
gttcctatttttcccaggat ggcaatc'tccacgtccaaacttgcggtcgaggactacagtcatttt%cag
éﬁ@@@%&ﬁ%@ﬁ aagcacgatgattiggttactctggctggleaatgagetctagggagtetecigtcaaacagaat

taraaangligenssgatgncerliaceaiiicasaiogenggdeacotycagcitagaloatiertagecaaa
ct actga ggccagga
@Gg%@éffk%@éé%\%ﬁjéé R A A S AT SRS ST gy aagsgicticttat

ELCEEEANLAMACICGactggaggaggtctacctttagggatggaagaaaagacatitagaggptgcaatagaaagggea
tcggctacaccttcagcccc%;aatgccttccggcccataacccttcccttctag catttccggcgagga
&%&t@fg@g@%ggac gggagagpecgcaacegetitaactgicetgtttgtllatttitiggggacagcacatgticeta

aﬁﬁg&%@@@%‘@ﬁﬁmm@%@%@@W&gwgma@w@m@mmm
agatagcccgga
Py R e S AR cclaleases e eeseee

dasitgigiigeetetaltate dacitgggaagactegatttpgpcttcagetggctgagacgecceageaggctecteggeta
atgCtaaacaagccccctttaaa%gaaa CCCCtCtta%'Egcgcatc act t%taagaaa cqttt

é‘&g&t&fﬁgﬁ%&%”ftccgg cataacccticcetictagdeatticCggepaggactcace gcgaaacattcg
0aReEiiegaggacegacalgagRInERIcAingagaAREEURECIEIcoaatiagicigrattsgaacty
ctgc ttagacagc%%c %hTE ELEMENT 01 SE%%JENCE ID N%g‘) tacctclctictatoctaa
R S e e
tgaapacsieeigtecaddrcecctcttagtegeatcgactgtgtaagaaaggegtttgaaacattttaatgttgggeacacegttt
accectcaaattt%gf%gaattata acacceaccacatg&ctta{%ttgggttaaac?ac acaataaaa

FERGREERED 6agaéégcgtagggaaacggagcg gag ggcaclgegtiagacagecgigg

ggagggcttgccagttaagagcaatggatactttcccatagaacctgggtttgactcccagcactaacc

t t
ciﬁ%mgcfa%ggg&gg acc%é%clg%g@cacatacacacgcacecgcccaccatggctt

tigacoralgaciggacagrtattacacagagaaaceetgictggaaaaacaaaaaattagigtecatgtgtaaatgtgiggagta
B R R e B RR PR BRE RO BB crgacee
teigigggtiigayaecageriggtatemragagetagtictagyaragestctadagutagagenjesalgigiiiec
aaccctatctcaagaaact 20

AR B s e e gececnee
Camﬁma&gmagtﬁgg@gtgtatcaatgcocttaaaggggtcaacaactttttttccctctgacaaaactatcttcttatgtcctt
gggcctt a t a agtat aga

oo ttgaﬁﬁa%%g%%ggﬁggﬁ%&%g9&9&%&%a%%%gg&c%%gg‘&@%g%g&mﬁamtcagga
aclateisagittadazitfetaacataititibattgt it caudtmtrgorggieHiaigystaatistetatatat

g a agat . : o
A S e encroncacgeroncioamcatcticattignmaetiagiccassegte
gggg@amamgtggagggtaacﬁgctggggtcagttctttccactataggacagaactccaggtgtcaactctttactgac
tgtaaaagactaaattta totoct
gg?%?gggcac%ggtggé%%%tg@éﬁﬁg&E%%H%@@a‘ﬂ&ﬁ&&&é‘é@g%&%%%ﬂ%&m%@a ggetgtee
agesataptgtitaactoumttaniaytitgasaccigecasictrggcatagiseranternsgcatgcg

e S e e e
amaaaaaamg@actgaagctgaagcacgatgatttggttactctggctggccaatgagctctagggagtctcctgtcaa
ORGSR AN AR AR tcccn

gggacctggggactgaactcaggtcatcaggcttggcagaaagtgcattagctcacggagcecttate
attggcgaaagctctctca 4.



20

25

30

agtagaaaatcaatgtgtttgctcatagtgcaatcattatgtttcgagaggggaagggtacaatcgttgg
ggcatgtgtggtcacatct 30
gaatagcagtagctccctaggagaattaattccaagttctttggtggtgtatcaatgcccttaaaggggtc
aacaactttttttccctctg
acaaaactatettcttatgtccttgtccctcatatttgaagtattttattctttgcagtgttgaatatcaattctag

cacctcagac fa -75

: ¢ t
e T T s e o
Hittitodragtgtgtatgtgaaccaaactggaggaggtctacetitaggeatpgaagaaaagacatitagagggtgcaatagaaa
A 0 LRGSR ARG o goaca
gherttfitagicrapigrygggtysitytgaatgteriagmietigitaldietesgtectiectgtatggott
tatagaacagaactcc

> : t tecttectctgact

T e e T
gegatagggiitelpiggccacaccegeactigggaagacte gatttgggettcagetggetgagacgeeccageaggetee

g%ggg&%%&%&%%%&Cé%@&%@&%@é@%@g&%&%g%&ggg&m@gﬁgwmgcgccaa

gcctectga
etgtjgattasegjgoatgegcchoceigaefctaippsticigoctocnmatinaatarstiangrgadiasrageeaiatate
faic C
{it: t tt actigtettacctetettete
O R D o i
@ugtgw%gcamgﬁ@@ﬁggaaagcccctcttagtcgcatcgactgtgtaagaaaggcgi‘ttgaaacattttaatgttgggw
HRIggagL g&%ﬁ@ GagARN 68 I I9909IAGARE RS ecogcse
el R e R S R R
attttatctaagetatttcccagccaaaaatgtgtattttggaggcagcagagctaatagattaaaatgag
%%EE%%ER?F@??@%&E%ENCE ID NO. 3)
ttattaggaagataagcatctictttatataaaacaaaaccaaaccaaactggaggaggtctaccttta
@@g‘ty@;@g@m@gfﬁgcaaacctggttggtcttaaactccgtatgtagctgagaatgaccttgaaaaccttcctgtccc

1203990196A1AdR3AYdARREIBAIGIGAIHLRNNREIALANRASMCARARAC et g pag
taactgtectgttttgect

B e C T Gl

gc%%@%@@é%ﬁg%% caacacacacatgggeacatacacacgeacccgeccaccatggettticececatcactiagacag
ggtitcCttactgta ggct%ttaaaacgtgcaaaggtgaccattaaccgtttcac ctgggagggcac

t
g@g@g’é{@@ggggﬁﬂggggocaggctggggtggtggcccacacctttaatcccagcac ccagaaggcagaggaggcggatc

981039996 £3993099A9KIAGACHRRRIANGGRAEAAEEaARACIAE gaRgaciCaatitaraaaact
gggcttcagctggcetgag is

BRI R R A RSB R R AR AR B AR BRI ER R R agtngnaa
aggeACaage A cagagggaggagtatggat gagacaggat gatagtgaaaagaacicaaatiaattaaatatitgaa
acccaccctcgcgecaaacatte gccccatcccccggtcctcacctgaatctetaactct%actcca

geRjHeieREataARRIA AR A AT AP AR BERA rAGEYEIaEAgp aEpeteagalc

CagagcrlalngRlRcesinlcicaataRasiealacARcARARKAAGAAGRCACARIAAAL A I gAAL
aaaacaacaaaag aatcttagt

olpesgsgtoediencitabss SRRSO AT g

alggMopdaeAlNR G aatttaraagtttgttagagect ggcaacgtggeacatacctitaateccageaccagggagacaga
atagtgaaaagaactcaaattaattaaatatttgaaactatetaagaataaaagctaaaatatttaaaat
t%@m%%9@@g@g{ga‘cctccaggaoagccatggctattacacagagaaaocct gictggaaaaacagadaattagigt

cagageatiRRaigsiadGRmasidReaicragacaagscagegniacHagisaganatigiticetitatgg

Caaataactaataaaatat

T e R L L

g9sinaaasealcaatitas dhagtgcantcattatgtitogagaggegaaggatacaategtiggggeatgtgtggicacatet
Cagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaaactctaattt aaagtttg& ¢
tawéggeﬁ%a&gagaattaattccaagttctttggtggtgtat aatgceccttaaagggptcaacaactiittiicectetg

aGalagsitiagicaendcoterogoagAgAgRGEaeaAttalggitianaangigatclepaggaagacatgtiagy

gccatggctattacacaga
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gaaaccctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtggagtatgcttgtcatgcca
catacagaggtagagggc
agtttatgggagtcagttcctattcttectttatgggggacctggggactgaactcaggtcatcaggcttgg
cagaaagtgcattagct
cacggagccttatcattggcgaaagctctctcaagtagaaaatcaatgtgtttgctcatagtgcaatcatt

tottt 30 ‘
SRR R At A s s g et eete
t@@@@@‘@@@@@gﬁgfgtgtgtgtgtgtgtgtgtgtgtgtg’fgc_gcgcgcgcgcgcgCtCggatcattct&CCttttgﬁtaa

gcccttaaa gtcaacaactttttttccctctgacaaaactatcttcttatgtcctt t({CCtC&%atttt aa
mﬁ{?@%%%%@gggé’tgcactgtgaaa ctgaggptaactigctgggpteaghiciticeacta ag%acagaactcc

tigaatricralieiagesseisagieatgiiagotaagiaaccianaasteaggtiaagtaatitagitiagpatitcict

actaatttaaccccaacaet

e T L G L

tgigtgtalgegetatgcgecaccaacgettggetetacctaatitianaagagattgtgtgtcacaagggtgteatgtegecctgea
A s Angaaaeas i aaiac oo Eaa O B HEC L SA L ARIC Bt cantgaget

tggggagictitcanaiggyacagaggtecaggigicamtiatitarigaitagascometaanialcagec
ag:j{:cctatetaatttta
t

B G e oo

acoaggatgoteiggaciictitatataaaacaaaaccaaaccaaactggaggaggtctacetttagggatggaagaasagacat
2%@35&%%?@ SR R g e 00 A A0 0 I I ARG F ARGI N gttt
gattgtgigicraganguiytcatyitgergtaagraterteeriecraatigapeiagaERataagicallitzca
aacttcact et

. tgettect
e e B g et

g@ggc@ggg@cﬁggﬁgggggctacacggaagaggccacacccgcacttgggaagactcgattigggcttcagctggctgag
agt ttacaacacaggtttttgcatatcaggcatittat ecAndagaigial

tf 8gcgcg:g%%cgatggag;a?ccg%ﬁtac%cc%%agc%gcgaattgcg%%%ggé%gt%ﬁg&g @é@ ggegagg
astegatiaasalgagguaRgagatoaTacagRiticitac sadd theagtelratittnaagtitppagactataacc
agaﬁgcaaaccaaactgga
gg%gg‘%ctacctttagggatggaagaaaagacatttagagggtgcaatagaaagggcactgagtttg
tgaggtggaggactggga _

g ﬁmt Etw%ttg tggggaeagcacatgttcctatttttcecagg
a%%ggg@(l?aga e Ccacgtg:géa%%@ S
casEgitgeygiegaygdiotaagleatttstHggttetttchRgerataifartycRsatg gaatctiagt
tga Fc%té?g f%%géggacca aaa%(a aaa%%%cctt atgggaaggttttcagagggaggagtatggatgagac&ggatg

gctgggdgggcacgtgeg agatgcttéctetgactgagggccaggagggggetacacggaa
gaggm@agmgm@ttaggaaatatttgaaactatctaagaataaaagctaaaatatttaaaattacagtcaggtagtggtggt

R ORGSR RIS A AGACS ARt aaaata

cataasTetEEetagy Ao tiRicac o tesR ttaibertapgborratdaeaatcaatitac
E%%gé%&%% 4 Ec%@%é&gQﬁé@%@)ﬁ%ﬁ%@ﬁg&@ﬁﬂ%ggﬁgﬂgagcctggcaacgtggc

QUENCE ID NO.
accHtaAlteeyCALTag R SRIAgER A cHIgH AR A fABE GG AgRRlatacacaga
at(jggi%%té%q g@&ﬁ@aaaaa&ttagtgtocat%t

ga g

%taaatgtgtg agtatgettgtcatgecacatacagaggtagaggec
accctgtct aacaaaaaattagtgtccalgigtaaatgtgtggagtatgcttgtcatgccacata

caaggg’g@ggggthcttcctttatgggggacctggggactgaa’ctcaggtcatcaggcttggcagaaagtgcattagct

aqd oA QA9 8aeAIaIRdATeARRARNIGRIGAAAGTAGE age geaag

aaagtgcattagctcac
ggatpRsEEitassey Al pEraRcARTag BRI a g RIge BR et iagieststateant

9IeaA939099a890 8k ittttccctetgacanaactaletictiatgtootigtoccteatatttgaagtattitaticttigeagte
acaatcgttggggcatgtgtggtcacatctgaatagcagtagetccctaggagaattaattecaagttct

ttggtggtgtatcaatgcec

(@)
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cttaaaggggtcaacaactttttttccetctgacaaaactatettcttatgteettgteectcatatttgaagt
attttattetttgcagtgttga

atatcaattctagcacctcagacatgttaggtaagtaccctacaactcaggttaactaatttaatttaacta
atttaaccccaacactttttc

&gﬁg@gg@@g@?@%&%&é%%?é%’é?gt8%%85%95%%%%%%%&%%5%@E%tt%%‘%ttt%ﬁ%%%%%%E caacact
regeacaeicgsaicaticiassittigitenananigiagiocnuoguiogggigagtptggangiaistecace
ga gtaacttg Ctg g

e R A A B e e R e R S S eI ot

tgtatotontiitagittittati 3 cagaactccaggtetcaactctttactgacagaaccatccaaatageectatctaattttagttt

T R G R R T LA e A e

agagaietesctgcainigeciceigagigoigggaiiageggsaigegenaceaangoitggatatittasaaga
cctaattttaaaagéaéatt% -77

S B A G R S S L T R R L R AR AR AR A A It R g Rpectenas
cagigangoigadgtasgagceaatgagetctagggagictectgtcanacagaatctcaacaggegeageagtetitittaa

o AR S B PRSI AR A g
gotlacaacagagaititgoataicaggeatittalciaageiatitacaagtecataaatgigtatittggeaaactgga
cagca ctaat o .
e L S B e
cagareaRaRCyUspgarcstgtittgcctatttitigggeacageacatgticetatititcecaggatggpceaatetccacgtc
s A R

gugegaagegeitnaaigtcigiitgictatittiy gggrcageenargtivaetititeosagpmgggecegcactt
caatctcea

ehgcgytc

caiccaa
eSS s o
attaaucfittctcgeyatttceggegaggacceaccetegegecaaacaticggecccateeeceggtecicacctgaatet

tgegget fectetaact t
ddagd %%%&%%gg%gg&%ﬂ%ag%%&agg gagggccaggagggggctacacggaagagg

ccacacccgca
aagactcgatttgggcttcagctggctgagacgcecccagcaggctcctcggcetacaccttcagecceg

%%tﬁ%w(@%a@%ENCE ID NO. 5
aCCCttCCCttCtag gc tttcc

ggcgaggacccacgctcgcgccaaacattcggccccatcccccgg
testtiastigagtetsies Lot Rt cafaeritatitactigaty aepBaF AUC E(LENFERIECagagaa

4 N : \
O e R e
gzaggggg‘@;gg{fggfgt@ttpgtttatgggggacctggggactgaactcaggtcatcaggcttggcagaaagtgcattagctcac
gg%%%&%%g%tg?gﬁ&@w@%%%m@ﬁ%%g591%@%{9G@E%%ggaa_gggt
eyansEjigEsRny EtEgtorgRitioU ARG HETgcaREE g getatsdar atia caatgee

Qﬁtatggéggm%cmttttccctct%,racaaaactatcttcttatgtccttgtccctcatatttgaa attttattctitgeagtgitea
gttagtcCaggggtggggtgcactgtgaaagtctgagggtaacttgctggggtcagttctttccactata

g@é@g@@mgg@catgttaggtaagtaccctacaactcaggttaaotaatttaatttaactaatttaaccccaacactttttc

AR AR I AR AR AR U RN A 8B Gcecgogce

acagggtttctctgtggc
wEsgagtcRpHcigHas TR gMg e RIRBtEeRal eres I GRnesiatraBRERACtigctegs

QeAIEHARNIGIO00 20 s aactecaggt steanctetttact gacagaaccatecaaatageectatotaatittagtttitiatt
attaaaggcatgcgccaccaacgcttggcictacctaattttaaaagagattgtgtgtcacaagggtgtc
é@&@gg@@ggyga@mgggﬁtctctgtggctttggaggctgtcctggaaotagctcttgtagaccaggctggtctogaactc
CEaEGREGERRAARARRRRAARAAAPFRAIGACIIARQEINAAULRE BRIGRINI B AL Hshaapagatty
gctggccaatgagctctagg ‘

gagtctcctgtcaaacagaatctcaacaggcgcagceagtcttttitaaagtggggttacaacacaggttt
ttgcatatcaggcattttat 7.
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ctaagctatttcccagccaaaaatgtgtattttggaggcagcagagctaatagattaaaatgagggaa
gagcccacacaggttatta
ggaagataagcatcttctttatataaaacaaaaccaaaccaaactggaggaggtctacctttagggat
ggaagaaaagacatttaga 25

gggtgcaatagaaagggcactgagtttgtgaggtggaggactgggagagggegcaaccgctttaac
tgtcctgttttgectatttttt

O B R RS S T TSP GRC g Bt aecacen

acagicatitignaggiiccaatgagcictagggagtetoctgicaaacagaatctcaacaggegeageagtettitttaaagieg

e S0

9R680ceRa8RA0M0cacASI0RAYROQEANRGCagRANICHgARGATICRaIttggYthzaggag
tcagctggctgagacgcc _ ‘
&E%@fégg@%&&é%&é@ac&%f’@éééﬁ%%&a%%%%%&8?6@&?8&6%%‘i?&é%&%‘@&&%@?&é&%%ggagagg

tgcagagragaceaacd@ttigectatitiitggggacageacatgttcetatttttccoaggatgggcaatcteccacgtocaaa

Ccctcgcgccaaacattc gCCCC&tCCCCC tcctcacctgaatctctaactctgactccagaagtt

I e e R e R
caggciogisicoantteagaoatecagstgeciclgcsipoigagigtigegaiiagaggeatgoggcactiggg
eaccaacq;ttggctcta

G A g SRSt S TGRSR e SR s eatsssltgreeccense
Jsadreatarseaeaiigcgaggacceacectegegecaaacattcggeeccatcecceggtecteacctgaatetctaa

actgaagctgaagcacgatgatttggttactctggctggccaatgagctctagggagtctcctgtcaaa
o %%Ct% g gg g %qataagcgagatag ggctgg gag gggag g
agcagtcttttttaaagtggggttacaacacaggtttttgcatatcaggcattttatctaagctatttcccagc

caaa t _
%b@i&ﬂg@é@%@gﬁjﬁg%g&%%a@agcecacacaggttattaggaagataagcat
insaagacafatatitgaagtattitatictitgeagigtigaatatcaatictageaccteagacatgttagglaagta
R R L L e U SR
cittostetgtartex g@g@gmm%@gw@@qgﬁawaam
tcctatttttcccaggat . : :

; tatag t
R SRS R e B cpatanpacagancicasele
aaacytgcasggoigactBtccaaatageectatetaattitagtttitiatitatitattttitgtitticgagacagggtttctetgtgge
p R G R e L

erecEeayEaYgEtBREEtgcaaccac

grersagcagcactiyggaRgeRyaNtogadticatee
g Cta%%cgég%aagacé:é: %aaaaaa aacttcact aa%ctgaa cacgat atttg§ttactctggctggccaatgagctctagg
gaggﬁcc%tccggccca aacccticccttctaggeatt cc&gc aggacccaccctcgcgccaaac

mgcc@aMthctcaacaggcgcagcag‘fcttttttaaagtggggttacaacaoaggtttttgcatatcaggcattttat

%%g%%gg%%%%ﬁ%%ﬁé@?%gg&g?g@%{Q&?&%ﬁﬁﬁ%@gg%%ﬁﬁgagcccacacaggttatta
Gitgegytegeggtctigatiomttyeagrtseti e gersitasdesageiaaggigmeacatitaga

cattaaccgtttcacgct :
t 1% toggagaggececaaccgctttaactgiceigtitigectattttit
é%%%% e%aa t%:a%aa%tgé[t%%gt%tt%%a(% Ez;l(i;%%%cgagggggg%gggc acaeggg;agag

geeagErergcapiigggittiiceccaggatgggeaatetceac gtceaaacttgoggicgaggactacagicattttgeaggttic

R e E i S S R

et

t
P eeC AR O BSOS e R P ag eagecece
gE%%tgcc%%%t&@gttt:eégé?a%ag&t85%&@9@99%%@&@5@&8&%%%@@{%&%%%03’&&% ggcgaggaccca

ccctcgcgccaaacattcggccccatcccccggtcctcacctgaatctctaactctgactccagagtttagagactataaccagata

g
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TE ELEMENT 07 (SEQUENCE ID NO. 9)
Gccetgaagacctgagttgatacceagaacccagatcaagatggaggagagaaccagccccacta
agctgtcccctgaeecceat
aaatgectccctgtccagttatgccacacaatgataggtgaatacagaaaaacaccettcctttagae
actaagcggattcetcttac 25 :

cataccagttaagtgatagticttaggcticaactcageactttaaaaagtttatattttgcaatgct
BN D EQUENCE 1D NG. 7). 9 geaatgetogg
eplacisaglagacasichacitigipicacalitratdatigiagariianliceigaratrgiageitiggcicta

gagacaatagatttgtttctt

RSB SRS S e B S S SRR SR b RRAAG g egypanaaactic

clagessteiancacipbatttgpttactctggetggccaatgagetctagggagtetectgteanacagaatctcaacaggege
ctattatacaatgaccacaaataattaggtga tggﬁ%ttttgttteattttaaatt ttg
g

@@g@g@:&ﬁ@t@g@@ gﬁf@@@ffcé%ag 63 gﬁamt@tci%gc af t%%%gggga%gaa&%t glattitep
@estdpaaaceignationlaceengaasenagalcasysitanggagagageangrineaciaiacaaaac

agctgtcccctgacccccat
D e e e e L P T AT et (o (G MU ST Lo R

Gaageaaalieslelatococaaccpetttaactgtoectgtittgectattititpgpgacageacatgttectattttteccaggatg

eataccagttaagtgatagttettaggettcaactcagcactttaaaaagtttatattttgcaatget
9 gﬁgﬁ@%@gﬁet cgg‘tc%agggactacagtcgttttgcagg‘cttcc actgtatgggtt%aagacggg%aaaggtga

acataclaagieageastclagittatpicagatitinataatiginegasaitaaticoigaamagiegcicggaagag
gagacaatagatttgtttctt

eSO RC R A s AR S oeeecee
clageeetgiaasacithceccticectictaggeatitceggegaggacceaceetegegeeaaacaticggeceeatececcg
Ctattatacaatgaccac aaat&gcatgtcaa%gtg%%ggtggggg%g?tltégggg%ggaattg ttgctattttagagacag

AN s C S

tggtcttaaactccgtatgtagctgagaatgaccttgaaaaeettcctgtcccacccctcaaattccaga

attatagacacc
tgd?e'Eg‘wi%&ﬁgggﬁ?gala%&%ggcttctgggtctggagggagggettgccagtta
agageagigoaiacticef@iitgcapgtitecttact gtatggettttaaaacgtgeaaaggtgaccattaaccgittcacgelg
RS R PP ROSR s
caggieeaeangoatcagoogannatggetitoeesgatbattizyiragoteaattersebiegtgcsscceata
929Ceag9ctoaaal t feacctgaatetetaa
R R DS R e S eSSl gtectoncctaes
eagepiogialacaagagattagitteaggaeagectccaaagecatagagaaaceetate 1s

TE ELEMENT 09 (SEQUENCE ID NO. 11)
gcctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccagccccactaa

QB tEEENGRSTCRT 4 EQUENCE ID NO. 9)
gggggggg@%%‘@%&%@%&g&%@%@%@{ggﬁg&gﬂgmgs@&&%&w@a%@tgacccocat
geatageagttaggtyatagiictiaggetraeRrtEgbraaarageritatitigestigegsggatiocicttac
ga&%g %%%ﬂ%%gécc%%cﬁ%ﬁ%ttcaactcaﬁcactttaaaaa ttatattttgcaatgtotggg actaaatiagggtigtgc

acttttgtatcacattttaataattgtaagaattaattcgtgaaatagtagct
gaga@atagaﬂggauuﬂamtgtatcacatmaataattgtaagaattaattcgtgaaatagtagctgagacaatagatttgtttctt

e ol e e ARl AR GRRIAIRARRIAC I AR ERSALE O teacactic
gtefiticantisteaitivengttagiiica

eteitititasaatigaceacad attadiE g oty
ggatttcttgcaaacctggt

tggtcttaaactccgtatgtagctgagaatgaccttgaaaaccttcctgtcccacccctcaaattccaga
attatagacacccaccaca
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tggcttaataagtaaacaacaacaataaaagcatgacttctgggtctggagggagggcttgccagtta
agagcaatggatactttcc
catagaacctgggtttgactcccagcactaacctacatggtgatagtgatgcagcagacatacatgag
ggcaacacacacatggg 25
eacatacacacgcacccgcccaccatggcttttcccecatcacttagacagccatatttaaacgtagtg

Wtﬂ%ﬁ%f@%é@%@g&%aggtaggcggatctctgtgggtttgagacca

grelgatctacan@ageiaccecagaacceagatcaagatggaggagagaaccagecceactaagetgteecctgaceeccat
agticcaggacagcctccaaagccatagagaaaccctatctCaaaaaactgaaacaacaacaaca
gggﬁgggg%tggﬁxgga%%acacaatgataggtgaatacagaaaaacaccottcctttagacactaagcggattcctcttac

gaﬁﬁaa@a@agﬁ@t@-@?@i@gﬂﬁ%ﬁﬁ@@%@ﬁ%@%&ﬂﬁ@@%@@ﬂ@&%@@éﬁ@ﬁ@gggﬁg@
(rcaga agga
D A P R e R AR S St

aagaanaataiitagaaiiraddcigatgeanacaaggicaaatactttaticcecagtgtctgectageect gtaacacttct
T R L L L O
agataacianingagtatenagasiaraggagacatcacerinatitiganatgiagaagaciaaaiceaccaca

tac%'gtttgtatt at agtt -80 _
B A B s B RS R RS R ARG AT gttt
actefaaitigagagityitegeagecigysaasgiggeaoatacaitigatetsageagaagdchtacacatggg

ELEMENT 10 (SEQUENCE ID NO. 12) s
B e S B T BT

geetgsaga

sgrigieesctgasceagatciccagaaggcagaggtagecgoatetetgtgggtttpagaccagectgptetacaagaget
etcectg(t:%:Cagttatgdt%cacacaatg%[%g gtgaatacagaaaaaeaccettcctttagac

%%?(t.‘%g acd age agagaaaco
SEtaagegyAtcecHAc
gcataccagttaagtgatagttcttaggcttcaactcagcactttaaaaagtttatattttgcaatgctggg

?’?ﬁﬁ‘% t
32;‘; gctaag gggcg:a%%%%gy&gtégcgt ttalégaattgtaagaattaattcgtgaaatagtagct
gadzeagdagatittgtcitceagaacccagateaagatggaggagagaaccageeccactaagetgicecctgacceccat

e Rt T e .

ctagtcctgtaacacttet to

Satatersngpetagcaiastinggaguylittgtictittadattggetatttagagatagegtigtee

908 E%t%ctgtai%%%%{%&tm%tatcacattttaat attotaaga gg?&l%tggg%%&%ggtégﬁacaat%gatttgtttctt

tggtcttaadc

gtatgtagctgagaatgaccttgaaadcc ccag
APRErActTdgCAgigcttctigetgatgecaaacaaggteaaatactttattcececagtgictgectageectgtaacacttet

R AR AAGAAARBR IR IIAGIHIAANEAAINNRRRAG I RO R sacetggt

agagcaatggatactttec
casdgraectygtidartireagactibperscatygtigaagtyaticagtagarattitaggerg ccaccaca
QQQ&%% Q&%Egiggacaataaaagggt acttct%%gtctt%%%%%ag%%%t‘é%cca taaga caaéﬁgatactttcc

caCatacacacgcacccgeceaec ctttteccetca atatttaaacgta
g@@g@@g@:@g@t@@gfg@cz_lg:actaacctacatggtgatagtgatgca_gcagacatacatgagggcaaoacacacatggg

RGRRACACHIARIR AL CARYAAAARASRANIALACARIRIGIAIIINIRIA (gooatee

agectg gtctacaag aget
agErssagiritigietcesciatisesrmgarraste atericlamiger igrsoacngatesicacaagaget

%%?t%@M@E&%@%@@catagagaaaccctatctcaaaaaact £a3aCaACAACAACAACAAAACARAAIAAA2AA0
caacaaaagaatettagtggttcagtggttccacacacaggaaagtagaaagggccttgatgggaa

Ggtasagatiesaieitcagiggticcacacacaggaaagtagaaagggocttgatgggaaggtiticagagggaggagt

%&%@WQ@%@'&g%f@gﬁgmmm&%m@%&m%@gﬁﬁ%@Qa%trﬁgtttaaaattac

aag ctaaaata aaattac _
AleaBgrItetiBEREaaY It aBUgatag s RAREROtENg B By ReRigEgeRacctigtic

%%%EQQE%%E%%Q&%Q{aaaggagacaccacaataattttgaaatgtaaaagactaaatttaccttttatatt%atgag‘ftgg
aaataactaataaaatatacaaaataaaggagacaccacaataattttgaaatgtaaaagactaaa

ttaccttttatattgatgagttgg
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ataaaaaaatcaatttaccagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaa
actctaatttaaaagtttgttag
agcctggcaacgtggcacatacctttaatcccagcaccagggagacagaggcecatcctggtctaaa
aagtgatctccaggacagc
catggetattacacagagaaaccctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtgg
agtatgcttgtcatgccacat
a%ﬁa%?@@i&@é%égaaﬁé%@%@%ﬁe%&e@ﬁemw%%@@@@m@@a@gmgtwg
epggieRlcRegEte B titaatcccageaccagg '

cagaaagtgcattagctcacggagcettatcattggcgaaagctctctcaagtagaaaatcaatgtgttt
gctcatagtgcaatcatta

[DECoBREagYdaaGIuagatg g ggacatgtgtggicacatctgaatagcagtagcteecta
ggagaattaattccaagtt :

SR Gt YR CTRRRA A BHCa LA R RERIE ARG AR S SRR ARRYBIEAEG tBaccCecat
ebgieotcctipibddp Vi Ead oA SELAI DA IR ML DB cctttagacactaageggaticetettac

cctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccagccccactaa
gg?ba?%@c%[@%%e Ecttaggctt%aactcagc%ctttaaa%ag%%atgt%tgca%tgctggggactaaattagggttgtgc

acaigocieneigictagiaigatoracaalealreaigdaineAoARARRLAGE SRS AR at ttattictt
actaageggattectcttac -81
{fc’f‘é%&%‘:’g‘ tEE AR et aaRag R R il restataieieseinsrsgg acacttet

gactasaiiageoitgigtaattaggtaagtpepttttatitcattitanattgtigctattttagagacaggattictt gcanacctggt

acat ctaa taa cactctactttt(tgtatcacattttaataatt taagaattaattcgtgaaatagtagct
b%%%aggffgﬁ!ﬁﬁ?&ggagaa gacctigaaaaccttectgicecaceccicaaattCcagaattatagacacceaccaca

teatgggoaacigaigl gﬁg@@&aﬁg@@@&@%@@@@@ﬂé@@@@é@@ﬁﬁ@ﬁ@%@@%@%ﬂactttcc
(C}t?%lcct taacacttc

EEHRAERS 5&53%5%%5@&@%%&5%@&?&%%&%%&?@{?@e&a%ﬁ%sﬁées@acatggg

gaiamattgmgaﬁﬁt@céaccatggcttttcccccatcacttagacagocatatttaaacgtagtggagccaggctggggtgg

’ % tcttaaactt(%c tatgtagct agaat accttgaaaaccttcct tcccacccctcaaattccaga
el

{JCB,C&CC cite

AgACACCEALE cagaggtaggeggatetciptppptitgagaccagectggiciacaagaget
gyctiagaagiaracaageatasianaaglaigeciiagegiciggagdagagooetgtcagitdaaaaaaa

%%%%&S‘aat &E%%“C‘% aglasticeacacac

CatagaAcaIggu Ao aE g A R A A s R sy asaiicaggageaseast
gyRbracararatglgpteasaagaacicaaattaattaaatatitganactatctaagaataaaagetaaaatatttaaaattac
é%(S%t%ag?ggtaﬁCg%g%g%é%&%%%%f‘é%ﬁ%%&%%ﬁ%t%S%é‘é‘?g“g%%%’ggfég‘gtg&%?&%é?ggatgacmgm
tggtectehrciitagtcerattagioacaagoCagayiagae W@t@t%@ﬁ&g&@@&@ﬁtgag‘ctgg

icta agct 10 .

s AR A A e o
agadgerrag@zaaaaadittaatccecageaccagggagacagaggecatcetgptctaaaaagtgatetecaggacage

g%%%%%gg%%g%%&%%&%&é%%&%%%&é"a%%%%g&agﬁ%g%"g‘tgg?aaa%%%g?t%%té 98 atgccacat

ag
goattatagtaamagitatdtctacttiagtaaptattigaractadctaagartasagacttoy

s S Ey) t o

B rtotord s ASR R s Ao e

siitggagagetgdmacaatcgttggpgcatgtgtogteacatetgaatageagtageteectaggagaattaaticcaagtt
E@ cacaataattttgaaatqtaaaagactaaat

@%@%@%ﬁt&t : %%g%%%g@é@%@&&%&%&%cc{%%gacaaaa&a%&%a%%c%g%cc

ataaaaaaatcaatttaccagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaa

¢ RaliRReP9t B9 UENCE ID NO. 13)

agcctggcaacgtggcacatacctttaatcccagcaccagggagacagaggccatcctggtctaaa

gg@@a@%gg@@ﬁg@cwgaacccagatcaagatggaggagagaaocagccccactaagctgtcccctgacccccat

QQ;E %E@E@ g @Qacc%% caaaaaattagtgticcaigtgtaaatgtgt

Agta gcttgtc%f%c%g%% %‘%&Q%&%%a&g%@aa&cggc%ccg%gggcaaaa%c%gaq{cctcttac

acagaggtagagggcagtttatgggagtcagttcctattcttcctttatgggggacctggggactgaact

caggtcatcaggcttgg

81-




20

25

30

cagaaagtgcattagctcacggagccttatcattggcgaaagctctctcaagtagaaaatcaatgtgttt
gctcatagtgcaatcatta 20
tgtttcgagaggggaagggtacaatcgttggggcatgtgtggtcacatctgaatagcagtagctcccta
ggagaattaattccaagtt
ctttggtggtgtatcaatgcccttaaaggggtcaacaactttttttccctctgacaaaactatcttcttatgtcc
ttgtccctcatatttgaag
ssHinacItioRsAsptpEatinsriaetinjeseetitejasatyratiesagenteeeaesiasntiagastiglgc
QéE 5%@5%%%&&%&&&& atcacattttaataattgtaagaattaattc aaata%tagct a%acaatagatttgtttctt
aatttaaccccaacactttttcttigtttatccacatttgtggagtgtgtgtgigigtgtgigigtgtgtgtgtgtgt
@gg@W@gtgtgcttcttgctgatgcaaacaaggtcaaatactttattccccagtgtctgcctagccctgtaacacttct
%g%%%gtfg@gtga@ggg@ﬁ%@%&@@%@&%&g@ ARRRIgUAdceAd99daacc gat
teteitggtietctai etegrigteagzettieamataderisigascied aapnidtosencitrbaegaccaccaca

A4, m%@%ama&a& catgacttet ctopa a cttpccagtiaagageaatggatactiice
CClatctaat ttagttttttatttatttatttt%tgtt%ttcgag%%tag%%t%tgc%cgggtgggéttggtagg%t%tcctgggg

stlepagettiaptigaciceoryerioiettya AP TR AR EN T R BEDLSENGRECacalggg
!:Qcmg%aéa@ggg)ccc cecaccatggetittcececateacttagacagecatattiaaacgtagtggagecaggctggaoteg
gcctgaagacctgagitgataccCagaacccagatcaagatggaggagagaaccagccccactaa

@g@q@w@g@@@@@@gcactccagaaggcagaggtaggcggaictctgtgggtttgagaccagcctggtctacaagagct

Q??é%%9&%&&%@9&?&9&%@&?&%@&%&@&%&%@&@@%9@%@%&Eﬁ&%%@gﬁ%%aaaaaa
ctaagcggattcctcttac -82

geanrecagHe bRt aRI e tasescagr e RirABRRIGHER SRR G/peateast

92eAaARAGUONLt oaaaapaactcaaattaattaaatatttgaaactatctaa gaataaaagctaaaatatttaaaattac
acatgCtaagtaagcacictactttigtatcacattttaataattgtaagaattaatfcgtgaaatagtagct

gegassatgHERAgRERegEctaagitggtagacacagtgagatceaggecagecagggcetacelagtgagacctigtic
(Rl A G ORI AR ASARA AR A GRCSAEI S at goptieg

ctagccctgtaacacttct
éf%%?é@é%?ﬁ?@%%%?@éé%&é%ﬁ%@%@?@&@&ﬁ@t&%&%ﬁ@%&%ﬁ&&é@%@?“gﬁag

g3¢HGIHARAAREEIaR R ctitaateccageaccagggagacagaggecatectggtetaaaaagtgatetecaggacage
t%%cttaaactccgtatgtagctgagaatgaccttgaaaaccttcct tcccacccctcaaattccaga
&

%ﬁ@g@e@&g}a&@g@tg&t ggaaanacaaaaaatiagtgtccalgtgtaaatgtgtggagtatgettgtcatgecacat

eglisaiaagisassaaraacaniaateaeRigreieigggiciogagogagguctigecadicgpctey
agagcaatg%atactttcc

CaragEetlagtigaeRceca s iRatetaR Bt AR fFATGe LGe YL A cHtighgr aatcatta

ggalgeanacaeatdgticaategtigggecatgtgtgpteacatctgaatageagtagetecctaggagaattaattceaagtt
cacatacacacgcacccgcccaccatggcttttcccccatcacttagaca ccatatttaaacgtagtg
5&%&%&66% taaaggeotcaicaacttttiticectetgacaaaactatettettatgtecttglocCtcatatttpaag

tggaananacaiisaieecageaciacogrnogecsadsiRucegRiticigigogitigagataaaatttaact
gcctggtctacaaga

A R g etete

AcRAARGAAARIBARAGAR cgoteggatcatictacetitigtttaaanaatgitagtccaggggtggegtgcacigigaaag

caacaaaagaatcttagtggttcagtggticcacacacaggaaagtagaaa ccttgat aa
3 '(9agttcgttggactataggacagaggtccagggt caacg:%?actggcagga% catccaaatage

atggaigagacaggatgategigagnagaacicanatiaciianatatiigasaciatctaggaatag ctigtaga
gg% ctaaaatatttaaaattac

SRR Rdt8Bagagggctaagtiggtagacacagtgagatccaggecagecagggct
acctagtgagaccttgttc

ﬁg@@gﬁg&%@i@ﬁ@g%%ggﬁ)ccacaataattttg aaatgtaaaagactaaat
;taa t

, t@ﬁ%@@ﬁﬁﬁ@gﬂg%ﬁﬁﬁg&ﬁgﬁg@ﬁg sataaaagacagraguaadataigatia@acceccat
actctaajttaaaa: a
ﬁ&%t@t%‘i}8%“2%‘5%&3%@%@&?3%%8@5‘&8‘3@8&58@&8&%%‘6%&&tété‘é?c?é%%%%fé%%‘“Ct"“.ac |
aagtgatctccaggacagc
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catggctattacacagagaaaccctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtgg
a.gtatgcttgtcatgccacat

acagaggtagagggcagtttatgggagtcagttcctattcttcctttatgggggacctggggactgaact
caggtcatcaggcttgg

cagaaagtgcattagctcacggagccttatcattggcgaaagctctctcaagtagaaaatcaatgtgttt
g%ctcata caatcatta 20

fdaLETassatsyGtaesatafygEEeRbtgRieatigaattat sgaticretapestetec

Ggagaaiigaiecaagtctittptatcacattttaataattptaagaattaaticgtganatagtagetgagacaatagatitgtttctt

ctttggtggtgtatcaat cccttaaag %gtcaacaactttttttccctctt%acaaaactatcttcttatgtcc-
%@g%%a%@ gtgettettgttpatgcaaacaaggicaaatacttidttceccagtgtetgectageccigtaacacttet

tetittaticiigoagigigaatalcapticagsanateagacaloiagaiangianecingantitatiaacctggt

gttaactaatttaatttaact

B A R B AR RS S SR ERER B TR e caccace

olglgtalgigigigichacaacaataaaageatgactictgggictggagggaggpcttgecagttaagageaatggatactttee
tgtgtgtatgtgcgegegegegege cthgatcattctaccttttgtttaaaaaatgttagtccaggggtg

g%g%g%%&g@%ﬁ% gcactaacciacatggtgatagtgatEcageagacatdcatgaggecaaCacacacalggg
tcigagogiracioaiggggicagiicticcaciainggacagasuiaaagaigigagnigiianigectogssteg

A A B G G R ye=scee

antiegeieitgirga@caaagecatagagaaaccctatcicaaaaaactgaaacaacaacaacaacaaaacaaaataaaaaaa
Lo R S R

att gMﬁ@a@g@&l@@t@ﬁm&ﬁg@@t@%ﬁg’t&g@@nWﬁﬁ:ﬁﬁgc&a&&aﬁtaaaaﬁac
aaaaaaaaaaaaaaaact

B e S
acagaateicaacaggegadthaaggagacaccacaataattttgaaatgtaaaagactaaatitacctittatattgatgagttegg

g

CEARERANGT

gagytageagagotastagatiaaaatgacugaggegoccarenagyitattigganggtaegeaagaacage
tetictitatataaaaca

R Mmoo s s e
mgggggm@ggg@gm‘aatgggagtcagttcctattcttcctttatgggggacctggggactgaactcaggtcatcaggcttgg
g Ctttaact ctattttgcc t t

T T L
Bmmm&@gl«ﬂfgwma@cghgg‘geoatgmamnma'@mmmgmecetxs@g@amattccadgﬁ
on t FP a ﬁ('?atcaa %cc t%?x?é‘é%ﬁéﬁ&% E gcgtﬁ? %&Q& F&t% {tgt%cggatatttgaag

ressio asmlca ocate FPS green uorescent
p‘fﬁitém@ttwt@m@@mbmﬁoﬁ@gmmc@smmﬁm‘dwmscm@@t@mtmct@atttadttt&act

R

TS QRpRESEUEOEaREStcatictomBElasmid i RING LADABRROIAyactatgaang

Wltf%gc’%%aaéég %4%% n%gbgrate(} % stré%%tg?%%g& AR A sccatcnmatage

pmm@t@mgmlgamj@mﬁt@ﬁﬁ@ﬁtgﬁ@ggagmgggtttctctgtggctttggaggctgtcctggaactagctcttgtaga
ceaggetggtetegaactcagagatecacetgectetgectectgagtgetgggattaaaggeatgegecaccaacgetiggetcet |

acctaattttaaaagagatigtgtgtcacaagggtgteatgicgeectgeaaccacceecceeccaaaaaaaaaaaaaaaaaaactt
cactgaagctgaagcacgatgatttggttactetgactggecaatgagetctagggagtctectgicaaacagaatctcaacaggeg
cageagtctitittaaagtgpggttacaacacaggtttttgeatatcaggeattitatctaagetatttcecagecaaaaat gigtattitg

gaggcageagagetaatagatiaaaatgagggaagageccacacaggttattaggaagataageatcettetitatataaaacaaaa
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is ¢) pBING-LC and pBID-HC with a TE element TE-00 integrated

upstream from the promoter/enhancer in reverse orientation In

transfection series A four pools were produced, in transfection series B

ten pools were produced per variant. Equimolar amounts of the two

plasmids were used. In order to arrive at the same total number of

molecules, the total amount of DNA used in series A'in the 20 control _
AYBERARANIVEER P AR BIISART tie pEBtH BRs e nititp TR Rl taoRatn SR gpacARiRagtitgtaa

tob] Qggjg [eRegcesiiiad dromythe, different plasonid zt%&c@atm& t
g%%%%% W%%E% e er%eent vgere Iaréergtr%{ar%he cont%c% pIasm%s y a —
BRAGIOETICH A0 thecHasagmEagBNACagsed in the transfection mix can have

an effect on transfection efficiency, in series B the total amount of DNA

was balanced out with 300 ng of "mock DNA" (= vector without 25 product
gene, TE element and eukaryotic selectable marker), so that the mixture

with e 1 eontighplasmids alseeuuaingd 13,09 BNA ipiekl 'e‘%ﬁrgssion of GFP and

negative control, a mock- transfected pool was also run in eac
transregiebusiaras (1#CGleated in the same way, but without the addition

P MR She ransiection: MR en Hhe SeIRciRn of %ngoHﬁgﬁggzgéﬁglocated GFPs

cells took place two days after the transfection with -HT/+G418

FFREY. e el iBe o theepreporaon UTlGrPLES bresithng cains wivsstigated in
doterminrA AT AGR ThesEoRasR afitheryanantuin thesPiet oMelaY¥ HO-DG44

in both transfection series yielded a larger -84 proportion of ' .

et sessresinty fstedror Bubr ey s slemmeis omtiaipnpeoriasmid variants:
gpntrolplasmidsttigl fBrBetvesmthe pogla imwhig the T Ee/emeniWa@Seiement
gresent in the glasmld in either direct or reverse orientation, no

KereRRIS G by it d B beidhad! iskerepeict Brif dntaztaterhiepiosem from the

@%ﬂﬁj%ﬂw@@@g}gﬂ%&fmﬂgﬂ&f cells with higher 5 productivity in a
mixed population, was conse%uently independent of the orientation

fHereoMA NGthibrh @RI Hireditd spemifpt rbdiicivrgraiethansaswm from the

plersdletenmnined ayenarpariedefisix to eight passages (passaging
thythm 2-2-3 days). Here again it was caonfirmed that the cell pools

) , .
O AR R RS PR 1eniR PRP BrTsle RIGE SRPrdB SERTHSHO Pemien Brgncafols were

pealscsithor el epaaith 0rif aBoseHast Mabd BllkReRy SR I@®®@ In order to arrive
é&bb"n of the_pool productivity could be demonstrated as a result of the

do
6} &3 gx%'tcmé ﬁtgrg}%%ﬁpoiecuies, the total amount of DNA used 1n series A in the

control mixtures was 1 pg, while in the mixtures containing TE element the amount was
1.3 pg. This difference resulted from the different plasmid sizes, as the plasmids with TE
element were larger than the control plasmids by a factor of 1.3. As the amount of DNA
used in the transfection mix can have an effect on transfection efficiency, in series B the
total amount of DNA was balanced out with 300 ng of "mock DNA" (= vector without
product gene, TE element and eukaryotic selectable marker), so that the mixture with the
control plasmids also contained 1.3 pg DNA in total. As a negative control, a mock-
transfected pool was also run in each transfection series, i.¢. treated in the same way, but
without the addition of DNA in the transfection mixture. The selection of stably
transfected cells took place two days after the transfection with ~HT/+G418 (400 pg/mL).

After the selection the proportion of GFP-expressing cells was determined by FACS, The

comparison of the variants in the plot overlay in both transfection series yielded a larger
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while the orientation in which the element was cloned in the expression
plasmid was of no relevance. is EXAMPLE 4: Influence of the TE
elements TE-01 to TE-12 on the expression of MCP-1 The effect of the
TE elements TE-01 to TE-12 on the expression of the secreted MCP-1
was investigated in three stable transfection series (Series C, D and E) of

-D! d with.expressian without the TE element. In alll
T O i ot cono
mksmidsvEzpTEBAMEE: o Selies Grans &2@;&%%@#%%{3&&@154 {an the plasmid
T - N in-phosphotransferase F y PTES -
o B e NS Bt S ORI RGN found. The
FHese coribairBel @ithenno( aeihenh{reanirabmixtopesiel oecefithith higher

ts TE-O1 to TE-12 in direct orientation upstream of the . _
%%Egﬁgnsﬁ%nac@)ﬁ%do%g? FiinifhiSe e HHERAE ddrpasitareafothe orientation

dfffatency caused by different amounts of DNA in the transfection mixture,

. b, of, pl id-DNA were used in total. Depending on the size of the
B S e bahheely RErar mmmed over o
Rbripbwéver, to emgur@mmgehe(pmamu@bayﬁhmqmmedﬁ}ﬁst}@é?fragi% it was

t stant in all the mixtures, in. the mixtures with smaller
S P A R L h i VT A Sy aeeed more than
Sercallenpohovidptasitiicelvhicht (Bigainecreit endBOucLoeNRARY 7 Eguzzl.nng of the

- ny .eukaryotic selectable marker. As a negative control,

?ﬂgﬁ%%{fg cﬁ%%dsgﬁ?sé,{%m%(g%ﬁ- rg%gféﬁgﬁ BOSRWRESHRErrgh e TE element,
trédeethartie gimeiwvayibuthvitiontthevad ditaadoh tB6 At Blasmid was of no
transfgction mixture. The selection of stably transfected cells was carried
out two days after transfection, with HT-supplemented CHO-S-SFMII__
+G418 (400 g/mL) in Series C and D and with HT-free CHO-S-SFMII |n

fi 1D A loR; the propattion of _ed2-e pressing. cells ]
e e e i SRR W) dr e o mageson of mce-
fibereffeenicter tHe tamgniaiEidited &"é]lﬂromtkﬁ&ti@ﬁeﬁéidﬁ%ﬁ@ééﬁédﬁ&i@d MCP-1

conitelp [ ntained the TE elements_TE-

6'it;?-OZ orﬁ Q?C)@Bl%c%}rﬁﬁ%gﬁ%ﬁ{}%%tg%%ﬂ%?ﬁgs erlhlgsrg d?ﬁ&%@%@&h@c}‘m ceils
e HRE ‘fﬁ%@’@fﬁﬁ%@ aleimarit thE-08 coenadned appibxhratelyriwice asols were

i ' -05 and
W%B@BI’M@%@&&O ?ﬁgsbzlpe%&g.!;%l%ﬂ‘}fggeptfggmf&s-ITE:?} Series C and D
TE-09, on the other hand, there wasno

(Figure 1B; Selectable Marker NPT - Neomycin-phosphotransferase F2401), pTES/MCP-1
in Series E (Fig. 2; Selectable Marker DHFR = Dihydfofoiata—reduotase). These contained
either no TE element (= control mixtures) or one of the TE elements TE-01 to TE-12 in
direct orientation upstream of the promoter/enhancer. In order to minimise the influence

on transfection efficiency caused by different amounts of DNA in the transfection mixture,

1.2 pg of plasmid-DNA were used in total, Depending on the size of the TE element

‘introduced, the plasmid size varied between 6.7 kb and 10.7 kb, However, to ensure that

the total number of molecule of test plasmids could be kept constant in all the mixtures, in
the mixtures with smaller plasmid molecules the total amount of DNA was balanced out
with a so-called mock plasmid which contained neither product gene and TE element nore
any eukaryotic selectable marker. As a negative control, for each transfection series, a

mock-transfected pool was also run, i.e. treated in the same way but without the addition of
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apparent increase in the proportion of dsRed2-expressing cells compared
with the control. In addition, the MCP-1 propduct titre and the specific
productivity were also raised over a period of 6 passages (passaging
rhythm 2-2-3 days). Figure 9 (Series C and D) and Figure is 10 (Series E)
shows a relative specific MCP-1 productivities. The element TE-08 in

iy ction with NPT-F2401 as selectable marker with factor 5.3 showed
the gréa glgttrﬁﬁlé SRS petifcshiesBon sictthisvitetsiphresisvitas carried out

tveoadmtsalfroatansitoneis, TR teiementiideRedCombinedwith RETR @80 pg/ml) in
lectable rkﬁ, a@é%d increase was_achieved with this variant (Fig.

%)r.] Fhe alr'g]glg Kt L G B e e iSsTietd 4.5 20 fold increase

in productivity in the NPT-selected pools (Fig. 9) and a 2.6 to 6.8-fold

i ﬁ']ea ein Prct%%%ct@{ity in the DHER-selected pools (Fig. 10) compared
Wi o]

THHa Contol Bodie PR FE b RinISRE 86 WRICRS I H AR ST bR RRds by FACS.
dismable thowerdaseprvdusiiviiytdpeaflibr.series by adasia2miQmeted cells from

igs, 10). The i ieved with f ts TE-04 and
P ror AR A L UE 67 TR 0oLy b SRl s Tiesloments

Sdirlyfiat-IengeT FagmentsiTe: 1600iE 1d BB dites FROMEISREDE:SHOWET celis and

goﬁéjt\)xlziit t%t: I\{ICFfe-It r&ssion@éﬁﬁs; 9 and 10). Obviously, in all these .
%oo g, the number of cefls eXPHESRfNG RIS IPAE prbulrs: tdsasudeRerarxpressing
telis ovier b tive pithpowtidin o bigh TRFradusedS TR ¢alltRORMIRHAAMEShere was no
[ gl%ﬁtggﬂc@aiﬁqeilsna%geinglicat'on th ér}ge (%ﬁE elements are ableto

stppress, shield or caRcal but hayaivE RIS AIGEIIRACHd SRIBRAIE FEdhsthe control.
30 86 By contrast, the expression could not be increased compared with

| Qy.t se of fra nts TE-05 and TE-09, as has already
B T S o P YR oA e over &

REEES Bravig kQpaFhgierelentents; 2o} daytinl frR@entSdAcdNessd D) and Figure
e NI 1 e R SR P AR it BogCiement TE-08 in
W&b@ﬁfﬁ?ﬂo‘f“ﬁ@@éﬁ?f“@%ﬁfe&is@ac&ilﬁénrﬂadcstablﬁlcﬂbﬂﬁ% EXAMP e greatest
sdestobe Tmcment To.Ol 0 51200 eanee st 108K, 7
feagdr g 9). Combined with DHFR as selectable marker, a 6-fold increase was
achieved with this variant (Fig. 10). The TE elements 01, 02 and 03 resulted in a 4 to 4.5-
fold increase in productivity in the NPT-selected pools (Fig. 9) and a 2.6 to 6.8-fold
increase in productivity in the DHFR-selected pools (Fig. 10} compared with the control
pools. The TE element 06 which is only 300 bp long was also able to increase productivity
in all the series by a factor 2.5 to 3.2 (Figs. 9 and 10). The increases achieved with
fragments TE-04 and TE-07 were also of this order of magnitude (Fig. 10). Pools in which
the somewhat longer fragments TE-10, TE-11 and TE-12 were used, showed a doubling of
MCP-1 expression (Figs. 9 and 10). Obviously, in all these pools, the number of cells
expressing little or no product was reduced and thus overal] the proportion of high
producers in the cell population was increased. This is an indication that the TE elements

are able to suppress, shield or cancel out negative chromosomal positional effects.
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observed increase in product expression is actually baseql ona
chromatin-opening effect of the TE elements or whether it is based on an
enhancer activity. As the plasmid is not integrated into the genome in
transient transfection, the genetic information is read off directly from the
plasmid. Thus, no chromosomal positional effects can occur. If 15

v ss.there are positive effects on gene expression these can he
D A PSS BSEAL e we o
Seeorente HetWitgrof Alpfimatdras mﬂm@sﬁmﬁemim@&p_&ﬁmulfﬂ?g??m (Fig. 8),

olg| tj stimulate transcription qf a functionally linke, o
e e el T Gt ! rements i
eve tranefeetsdinith thie bpsesipiagmicpTEd4MGRp{essantediedtig. IB) or
derivatives thereof, each additionally containing one of the TE elements
TE-01 to TE-12 upstream of the promoter/enhancer. After 48 hours
BurluaheslirngadtaMicty e pfeSsimt. dlasurestingacid cteteiminatipopefibe of dsRed2-
MGR:L e e Gty eoégll”%fﬁpﬁ-ce” culture supernatant by ELISA.

Differences in 25 transfection efficiency were corrected by co-transfection

. with an SEAP expression plasmid (addition of 100 ng of plasmid DNA per

|nglasti ' hane me 2ment of the SEAP activity.

Igigure 11Egh'rg|/vé§yt[ﬁ?e avegggﬁﬁ% @p%?g&g p88|§, %ei‘a%%é"é%w

hatwsivne papsfaeipnthé cHcRIGHE saematsntvae mivier Sumt]EarsB& ?;Hhether the
(Walalo | ignificant differences in expression from the

Ii?)ntrol pﬁiﬁé@%%#g%ﬁ P-gtjl'g \l/\(}lt%guﬁgg'@?:;%aesr%de% TR Rpsm effect of

B drodienonis sridretheiait fadeved brougktbivest bytsame TE é{ferpefsfﬁid is not

' t t ols. iS4 n.the, -87 presence of an .

B amear e T e e R O irend ot
'e‘f‘%ye%%ﬁksecﬁhﬁﬁﬁ%on&l&mhté@rmmﬂmmlup@@imneﬁmts can occur. If

RXAMELE nboductianiel OlbRLIE Semanis Il GsIngQLAEgRt I oy 1

element s positions and combinations Ahalogously to the' method

BAPEPTRSEX M Bie BE sisareparfaichaghnentsofaS equiendec| BitiMoy dfor promoter

dativaiivesdnereeiaanbeameraied and sesiadfor AT PRSIYe,lieck o ion of
oductivity as described in Examples 3 and 5. Some xamples or
Fg B‘I“)él#gglﬁ’i‘gﬁ P& shown in Figure 12, The results obtained hitherto

indicate for example that the regions of

In the transient expression study shown in Figure 11 6 pools were transfected with the base
plasmid pTE4/MCP-1 (= control; Fig. 1B) or derivatives thereof, each additionally
containing one of the TE elements TE-01 to TE-12 upstream of the promoter/enhancer,
After 48 hours cultivation in a total volume of 3 mL harvesting and determination of the
MCP-1 titre were carried out in the cell culture supernatant by ELISA. Differences in
transfection efficiency were corrected by co-transfection with an SEAP expression plasmid
(addition of 100 ng of plasmid DNA per transfection mixture) and subsequent
measurement of the SEAP activity. Figure 11 shows the average from the 6 parallel pools.
The data show that the MCP-1 titre in the cell culture supernatant were very similar in ali
the pools and there were no significant differences in expression from the control plasmid
pTE4/MCP-1 without a TE element. Thus the increase on productivity of more than factor

2 brought about by some TE elements in stably transfected cell pools is not based on the
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10 Sequence ID No. 1 showsn in Figure 12 could also bring about an
increase in gene expression. In stable transfection series these new TE
elements are to be characterised more closely with regard to their effect
on specific productivity in order to locate and further narrow down the
sequence regions which are important for the function. Narrowing down
of the func#:on to specific sequence regions and the associated possible is

RS i hEaYHe it FBRdHR reaRnsatagBstddoteioiamcedeipression obtained

expressionceciprsnasosMAlePARIRSS R AASIYILS Afg,more stable and
are easier to manipulate both during cloning and during transfection.

Furthermore, it is possible to arrange similar or different fragment regions

IanyIA0RCr taliendn QTemgines andalse AR IR TE cloment
%Iaspld. T (Zcz?r#\égstlgatlon as to which of the combinationhs results in the

QSH1ON . . .
est po i expression can also be carried out in stable

thanbigetidn wetiesn Shvacleraadimantanyhion gig. DAL %ﬁ%c&@g equence ID

e shown,in Figure 13. Thus, for example, the investigation s

determine SUNBENES (HiSPR! iinBRtePErdEthradT sl afer ablenpbsitiye effect on
abwiucan ndditienaiietase i@ XPRagsio W&%@Mp&@n&%ﬂﬁg ﬂ%tgments are

gheoqgnon Eoth sides efg are arranﬁged one after another. Also, it is

conceivablefifatthe CEAEHINARAAGhEbeTe Brissenfer bsamele tbertlicabgions of

SeqliffereriD) sNoh asshEnetemmentRg.ang Q@ulf@ra‘?@@m%’ could alsolead . . gene
10.an additi na%; ressi%n-enhancin effect. -88 Further TE Elements
T ﬁ‘rs )Eg

I%)rﬁ_sl‘ic[{}fE E@iﬁ f\ﬁ’é’ff 4 higz) new TE elements are to be characterised
Yrgetelttdyagataggaittat gharagwieg bagisHaRACH CARLARIGI0A0ARYRS S ate and

Higaqaagcctiectgtcec S , . _
acecctcaantice g aat s SRS cEaRyg Sthiska dtaimpatienn daatdhaafinction,

Yeatgeisgoiggytotfytegfunction to specific sequence regions and the associated possible

cagttaagagcaatggataetttcccatagaacctgggtttgacteccageactaac
I%'%%&a%gg %ga%la%%%g%m&g% a%vantageous for effglcwnt use in expression vectors, as

%ﬁ@éﬁgm&mgag@gnﬂhcaeaﬁa@a@gg%aﬁﬁﬁﬁﬁ@@%%%%ﬁﬁﬁﬁ%t%ﬁ during
e i A58%ecti

10711,
ceatafttaaacgtagtggagecagyctggggtggtggcccacacctttaatcecagcactecagaa
ggeagaggtaggeggate

B B B FREr R oy
orientation to one another and also in any position within the plasmid. The investigation as
to which of the combinations results in the best possible increase in expression can also be
carried out in stable transfection series. Some embodiments, which are in no way
restrictive, are shown in Figure 13. Thus, for example, the investigation should determine
whether the TE elements TE-06 and TE-08 are able to bring about an additional icrease in
expression when they flank the product gene on both sides or are arranged one after
another. Also, it is conceivable that the concatination of short TE elements, be they

identical or different, such as TE element 06 and 08, for example, could also lead to an

additional expression-enhancing effect.
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Caaagccatagagaaacectatetcaaaaaactgaaacaacaacaacaacaaaacaaaataaa

aaaacaacaaaagaatcttagt
ggtteagtggttecaeacacaggaaagtagaaagggccttgatgggaaggttttcagagggaggag

tatggatgagaeaggatg
atagtgaaaagaactcaaattaattaaatatttgaaactatetaagaataaaagetaaaatatttaaaat

cagtcaggtagtggtggt 15
g@ﬁ%@%ﬁ%@%mgaeacagtgagatecaggecagecagggetacctagtgagaccttgt

tcaaataactaataaaatat
aca faaaggagacaccacaataattttgaaatgtaaaagactaaatttacettttatattgatgagt
N P SEOUENCE IDNO. 13) 0 gatgag

té& a ? FM.E{
g&g%ﬁﬂ@@@ﬂﬁ@@ﬂi@@%@&@@ﬁ@ﬁ@é&%@é@é@%ﬁﬁ%ﬁ%ﬁ%E@%%&Qttcctgtccc

tagagectggcaacgtggc acatacctttaatcccageaccagg 2
%gffé%%%‘&%ﬁ _gf§3cccaccacatggcttaataagtaaac:aacaacaataaaagcatgacttctgggtctggag

gg@g@ﬁt@gﬁg@&{g@a&ﬁ@ﬁ%&%&%@%@%@é@?ﬁgﬁ@?&%@&%@@ﬁ@ﬁ&%&agtgat g

E:t %aaac ttCCéEéteeC
ACCCATC AR RS AT SR R ARs T g e ResRsAE raseRTbEE e atorasctiagacag

gestgaciclyagitagRgcectggaptgtggcccacacctttaatcocageacteea aaggeaga gta geggate
cligeca ttaa%agcaatggataettteccatagaaectgggtttgactgecagcgc% ac
etgc%gtg(g%gﬁ%cg fjEeitacaagagetagticcaggacageetccanagecatagagaaacectate

cagcagacatacatgagggcaaeacaeacatgggeacatacaeacgcacccgcceaceatggct

t
g%%@%t%@%@%&@ &b@gé@gcecacaectttaateceagcactccagaa

%@gga@@meggm@tcaaaaaactgaaacaacaacaacaacaaaacaaaataaaaaaacaacaaazé%aatcttagt

agaccagcctggtetacaagagctagttceaggacagcctccaaageeataga
%%%:Qgg%ﬁ%a5‘8%%§gaggg‘agaﬁagggCcttgggggaaggﬁttc&gagggaggagfatggatgagacagga‘ﬂg
YeelasancaadaatHaonaaAaARARIARRARRGARCAAAALARIRIAGIAINRANIONNS sote

&ggg {agaaa ‘
o0eEtbat O an B CAB RSB SERHE 2 AEHEsagiaRranensaacontansta
o A o o S R S
ggtagaca%%ggggg%%&aagacaaaagcaatatatgattaaactc aat taaaagtttgttagagcctggcaacgtggc
a@a@@@%ﬁ@é‘@émamgagacettgttcaaataactaataaaatatacaaaataaagga

gacaceacaataattttgaaa -89
tgtaaaagactaaatttaccttttatattgatgagttggataaaaaaatcaatttaccagagaacataaa

BN A YRR ENCE ID NO. 17)

gAgcaAR) L ticiaatiaa %%%5 agcctggcaacgtggcacatacetttaateec
agcaccag%%gr E-ELEM Ng%afgt a?:gﬁ%Ecﬁggar{@gf@a@aatgaccttgaaaaCCttCCthCCC
“aretitastecgetetaggyayacayaggecalelg Bielaran sl CAlRSRENABRYS i
gealaget £A9309A:

accctgt(%%]@ggag’?zgaaacaaaag S raas e STs RRERs i tgreatenagteate
CE&%@%&’@&@@@Q@@%C&Cacatgggcacataca‘cacgcacccgcccaccatggcttttcccccatcacttagacag
ctatgggagt acct actgaacteaggtcateaggcttggca

t % aaagtg eg%%%%%%%%%%{ggé%wm%&%ma cccagcac%ccagaaggcagaggtaggc ggate

JagetieneniaganstmicicanptagagaatcaatgigilpelaaaNacRREANA aaact
eiieaARANONEARIGN] ot
acaatcg ttggggcatgtg%eg%%%tgg%%%%?gfga %%?a{%t&%‘@ﬁé%?%ﬁﬁ@&é&@%@éﬁagaaa
g &%géa&gggéag@gggaggagmtggat gagacagpatgatagtgaaaagaactcaaatiaatiaaatatttgag

a@t{@@@ggg;gég@g&@ HEC: aaactatcttcttatgtccttgtcec
TE-ELEMENT 17 %ggé%UEN%%%%gﬁﬁﬁ@@%ggggtgcggagg ctaagliggtagacacagtgagate
Cagg@cagccagggcmcCtag‘fgagacCttgttcaaataactaataaaatatacaaaataaaggagacaccacaataattttgaaa
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caaagecatagagaaaceetatetcaaaaaactgaaacaacaacaacaacaaaacaaaataaa
aaaacaacaaaagaatettagt
ggttcagtggttecacaeacaggaaagtagaaagggeettgatgggaaggtttteagagggaggag
tatggatgagacaggatg is
atagtgaaaagaactcaaattaattaaatatttgaaactatctaagaataaaagetaaaatatttaaaat

RS eyt omemmpensioespamsnengioagusmpeescan

Kmaﬂtﬁaxg@am&a&aﬂtaaaagtttgttagagcctggcaacgcggcacatacctttaatcccagcaccagg
acaaaataaaggagacaccacaataattttgaaatgtaaaagactaaatttacettttatattgatgagt

tggataaaaaaatcaatttac ,
taganEM AR AG IEHQECBERADAcaagagcaatatatgattaaactetaatttaaaagtttgt

g%gtzit%ggta%gaacc%t e .
acatacct taéfggca%%@@g%ﬁ@%f’é%ﬁﬁ%@ﬁ@@&%@%é&%@%ﬁ@@ﬁ@agagaa
agmg;tggigri&:wcaamgat&@tgtcca;ctgtgttae;atgt%t%g?gtat%citgscatgctcafatattfatgagtgtagagggcagtt
e aacaaaaaattagtgtcea aaa agtatgettgteatgcea
%g%%%%gg%%ﬁa&gﬁ%%gﬁ%tgggggaccggggggactgga%ctcaggtgagzgggcttgggcagaaagtggcattagctcac
sgreatyygeicagagtattetienitnlgnagoantlingaatiuareinaneieaiRaged G eans et

eattagct _ ,
R i o esrams oo e g st ce
teereeesigaggagtitigcectcigacaaaactatcticttatgtectigtece
ggtacaatcgttggggeatgtgtggteacatctgaatageagtagctccctaggagaattaattccaag

tictttggtggtgtatcaat
‘Hedadadaggh ¢ ftcicanmmiticte tiigatapaactatettettatgtecttgtece 25

C:gga 'g UENCE ID NO. 20 f

gttg%gttttgg%\gg]%%;é%g&?cat%%aé} %aéfgaﬁﬁﬁadi%ﬁ?éé%@ﬁ?é@?é@%%@%‘é%@w@@tcﬁagt

&Sﬁm%@@mggaaagtagaaagggccttgatgggaaggttttcagagggaggagtatggatgaggcaggatg
S R e R A

gcatgacttctgggtetgga
HYeypyeingetagitaagayemgratasiticacalagaacetogaiigacieacaaantlaatasatat

P s S R e
Cﬁ&gg@@%@@@gg{ma@aaagacaaaagcaatatatgattaaactctaatttaaaagtttgttagagcctggcaacgtggc
%g%%&i%%?f%%%&g@%%%%gﬂ%%%%&%Et%‘%a?é"a%%écééggﬁgggg%%gggg e?t%%gt%%acaca ga
HEfitggtHgasecsrarten ey agtlaginaguseagoeteenlagatalagadfsagsac

a2R6REHAICICARARAAM Y
gaaa%aacaa(;%aﬁacaacaggtggggaggggggggggﬁ%ﬁﬁ%@%&%ﬁgﬁ5%?&5&%%”@?@@?&0attagc‘
cgg%%@@&g%@gﬁ&@qgwgﬁcﬁctcaagtagaaaatcaatgtgtttgctcatagtgcaatcattatgtttcgagaggggaag

tatggatgagacaggatgatagtgaaaagaact
%ﬁﬁgﬁ%ﬁ%ﬁ%ﬂ&%@&%&%g&%&%gag%%%a%ttcc a tctttgggtggtgtatcaat
BERTHcrERgs aencanagtittineatanraa st st algttatytagtogtg gtgcagagggctaagtt
ggtagacacagtgagatc s

caggccagcca ctacctagtgagaccttgttcaaataactaataaaatatacaaaataaaggag
T R EMEN T A SHQUENCE 1D NO. 20)

ﬁ@@aﬂ@ﬂ@@%@g@ﬁ%@@%9@9?&%%%%?&%%%E%ggac%gégggtag%ggc?g%%g;%c?t?cctg‘wcc

gtagtcccatcaaagacaaa

AR ‘f@)%&?&gé@[ﬁ%ﬁﬁﬁ%‘@iﬁmgmmwemgH&&a@@@tctggag
g@@@@@%@@@%@@%agga’saotﬁcccatagaacct%éété%%%ctcccagcactgaac&%%%%agtgatg

%9ccatcctg tctaaaaagtgatctccaggacageca tacacagag
cageagacal; a@g@acacacatgggcacatacacacgcacccgcccaccatggcttttcccccatcacﬂagacag

c@am@&a@a@@@%ﬁé@%ﬂ&é&%@%&%@%&?&%ﬁ@%%@%@%gg tgg?gtgggga%%%gggcggatc

gttcctattcttectttatgg
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gggacctggggactgaactcaggtcatcaggcttggcagaaagtgcattagctcacggagccttate
attggcgaaagctctctca
agtagaaaatcaatgtgtttgcteatagtgcaateattatgtttcgagaggggaagggtacaatcgttgg
ggeatgtgtggtcacatct

ta cteecta aattaattecaagttcttt tgtatcaat cccttaaa
R R e R s
g%@%ma@@@c%ﬁhﬁaﬂaawacamaaaagaatcttag’[ggttcagtggttccacacacaggaaagtagaaa
e e TR e
@@a%@gwgwmm@wwmmgammmgg@em@@mamgagm
acacecgcactt :
R S s A B A A SRR SRR S GRttgaas
glraatgediissygetitatattgatgagiiggataaaaaaatcaatitaccagagaacataaagtagtcecatcaaagacaaa
t at aecea ccete ecaaacal ecccatceece
%t%c%%?a gtgg%%?g%te gtga%%gﬁg ca@%g%f%é%%&%ﬁ% %ﬁf%cmcagggaga{}aga
.%EW&MPtgEccmamhg@atetazﬁa'g@aigmaﬂnggcaﬁac:haa@gﬁai&@cﬂggaaxme&wmttagtgt :
e TE elements TE-13t0 T e ex
R S A e e SR N e
g&ﬂﬁé%Eggaﬁtgmmmtceﬂgduygg%ga@arg@amgcwu&ggxpresamTthg\gﬂgawgctctcm
uced per plas |dvr t. The b
B R P R B et oo
&‘QFWE;C%@ﬁ?@ﬂﬁéﬁﬁ@@ﬁ@ﬂ@@s@%ﬁg%mgt)ﬁtﬁzégva;vtlmg@muicaactttttttccczctg
a\@gmmqm%;g&t fher no TE element (= control mixtures) or one of TE

elements TE-1 E- 18 in direct orientation upstream from the
promoter/enhancer (Flgure 12). In order to 30 minimise any influence on

tang! ; t amounts of DNA in the
Eﬁlﬂﬁﬂf?ﬁ?@, gz tg of plasmeé@

transfection mixture, NA were used in total in each
Cé%émgiaa@ﬁwatﬁ@tt@mmn@ét@m@m@tmgﬁma@dggngdammaccgmcacgctg

ne atlve Contro
B e A R R Rcacige
aéflgﬁ%@g?@&%@%fé%ﬁﬂﬁ%§%°ﬁﬁ%%@$ﬁﬂﬁ@%@ﬂim@ﬁmcmgaet%ccttccggcccata
ells t ace
a@@&&f@&t@@g@ﬂ%@g TQ %@QQ&Q&%&%%%%% eé%%gg&? 60§g§§ﬁ?ﬁcctgaatctctaa

two days after s trans on, using

ACLE AP RPNt IcEBEAECt titres and the specific productivity were

obtalned over a period of 5 to 6 passages (passaging rhythm 2-2-3 days).
ure 14 &Serles F) shows the relative specific MCP-1 productivities.

dRitHeRte s dds dsmenisdidatt tn Tiieldvar seeemaesion of MCP-1
The effect of the TE elements TE-13 to TE-18 on the expression of the secreted MCP-1

was investigated in a stable transfection series (Series F) of CHO-DG44 celis by
comparison with expression without the TE element. Four pools were produced per
plasmid variant. The base plasmid was pTE4/MCP-1 in all the series (Fig. 1B; Selectabie
Marker NPT - Neomycin-phosphotransferase F240[). The varous plasmid variants
contained either no TE element (= contro! mixtures) or one of TE elements TE-13 to TE-
18 in direct orientation upstream from the promoter/enhancer (Figure 12). In order to
minimise any influence on transfection efficiency caused by different amounts of DNA in

the transfection mixture, 1.2 ug of plasmid DNA were used in total in each case.
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expression. The greatest increase (15-fold) was obtained using element
13, which even io exceeds the 10-fold increase produced by element 08.
EXAMPLE 8: Influence of the TE elements at various positions and in
various combinations on the expression of MCP-| The effect of the TE
elements TE-06 and TE-08 in varous combinations and at various is

sitions in the, expressi lasmid on the expression of the secreted
TIEESRE SR 1) S o Minb e Tk e b pivind Giemueriyd between
6t OB 24cbellsscomparied vuiiitoBxPrassian Mo R MESIeMeNhd Yume time

t ries ools are produced per plasmid variant. The base plasmid
i%?p%é%}mas&%?ﬁi 5611%“.;, &EidEe4 tlbl%lﬁ?g}er"F without the addition of DNA in the

Newsfaptiorphisphatraiaferdesi bR 401k e (ifere PRSI YRS rwo days after

o AL A LB OLSP o oh NG EBroiRAS e 06 anc

front of t eenW§ncerp

m:eslimdmtc?me_ mmqi@rﬂmgea@@/ﬂ@nﬁ%re@m%@[o@é—%%d of 5to 6
lentaton N front.o, €, ennanger/promoter elemen eries .
e e R 2 St T ElBt o Y et sbeaomlae specific

M@Peihmn@efﬂb’tiﬁﬁmtéhe}eUf@h&(&ﬂﬂi@@iaﬁgihj@%"}ﬁ&f&%éhﬁ the average MCP-1
order to minimise any effect on

le! gsqyn al (T) (Figure 25 13). 1 _
tré{%fect%niﬁé]c%%aé%/s(tcéuggasﬁéﬁff&%ht%BB%egf%‘N& fement 13, which even
ereaestisclion Onfintdirect@grob dilasdrigh BIMAearegised in total in each case.
Depending on the size of the TE element introduced the plasmid size

vafries between 6.7 kb and 10.2 kb. As a negative control, a
FriotRAPaAstedndtipool isfrumat e sderetimesns\@adhsrapstestioning i various

series, i.e. treglel 'H&?@ me Qut without thfe}j\@ﬁ%ition of DNA in the
transfection 30 m(%(turie. he E’e &ction 9’ y fahsfected cells takes

Phscetiord ke afte reteamsfectitng owitt HE-98pplementecbbiRafont- MU at various
seesimon ISR ek
Pigite $abih s fieirslativiesiiBcific MICE ww@m@m&&%ﬂ@%@nﬁd}eé with
o slomenapip sy N grepge NCE S omesaon The
e lemetits TRsOEPAITIE-B1 pF M08 befoik @and BfteIdbe @iBredsion, NpT -
Nesesim AR dvesdis o 9@4@6&%8'&5&%’( plasmid variants contain either no TE
element (= control mixtures) or TE-08 or TE-A in front of the enhancer/promoter element
or the combination of TE-06 and TE-08 in front of the enhancer/promoter element or TE-
08 or TE-09 in reverse orientation in front of the enhancer/promoter element (Series Gy In
Series H the clements TE-06 and TE-2] or TE-08 are used in front of the
enhancer/promoter element (E/P) and additionally after the termination signal {T) (Figure
13). In order to minimise any effect on transfection efficiency caused by different amounts
of DNA in the transfection mixture, 1.2 pug of plasmid DNA are used in total in each case,
Depending on the size of the TE element introduced the plasmid size varies between 6.7 kb
and 10.2 kb. As a negative control, a mock-transfected pool is run at the same time as each
transfection series, i.e. treated the same but without the addition of DNA in the transfection
mixture. The selection of stably transfected cells takes place two days after transfection,

with HT-supplemented CHO-S-SEMII +G418 (360 ug/mlL).

-92.



20

25

3¢

EXAMPLE 9: Influence of TE element TE-08 on the expression of two
immunoglobulins 10 G-4(IgG-4) The effect of TE element TE-08 on the
expression of two 1gG-4 antibodies is investigated in a stable transfection
series (Series J) of CHO-DG44 cells by comparison with the expression
without the TE element. 24 pools are produced with the base plasmids
pBIN- LC2 or pBIN-LC3 and pBID-HC2 or pBID-HC3 and 24 pools are
produced with pBIN 15 LC2/TEO08 or pBIN-LC3/TE08 and pBID-HC2/TE08

GhBIOPHGB0MR 08 {fdgurtes pésifRelpsdablR Markes NI over a period of 6 passages
eom cin-%g%]oérznifredase F2401 and dhfr = Dihydrofolate- _
adc’ﬁaé%%%). erf6 mirfiiEe ant#itience ShPtrandectsliibacianrsyfic MCP-1
paxisetibiyes aty ngiamountg iofld Nk Hie ansiealiondidung. ke 80hge MCP-1

lasmid DNA are used in total i %ch case. Depending on the size of the
TSI e SHREs, B BIaL i Gl 20Caied BereSlenidhlantl 71Be use of

o chgremiedatioe enniroh2a mOCK-tmDefBries PRALISHB: IR SAMEH Ao gives
r\é\%%l egrtlzglntrransfectlon series, i.e. treated the same, but without the
addition of DNA to the transfection mixture. The selection of stably
transfected cells is carried out two days after transfection, using HT-free
G-4 product titres and the specific

-S7SFMIL +G418 pg/mL). _ .
productivi é\/l afr%ﬁcl))g{lé’l%é%olt())]\i/e%eénﬁé}ilf@&sfﬁa@af@‘é’??@%dgs% ifgynunoglobulins
rhythm 2-2-3 dad(3xGFie element 08 leads to an increase in the average

lon-rate in the ression, of IlgG4 antibodies. Moreover, the _
et i A R NG SR SHOP AN Be hEneAdBl tiyieis imvestgated
Ipréséﬁb@dmhef@iénmemﬁ'eﬁ-(&r@(AME’ﬂ_EH@-MH@%@B’&E&Jﬁﬁ‘ﬁﬂ‘&a with the

j ion-in 293F cells 30 The effect of various TE elements
T el PR Ot Bedpabiep aomids pBIN-
lfahslepBdh diibe (S olidh KW biEHROBHICBSiEREHSNY SRMPRAHRRD, with pBIN-

VD TIRRMEP X IpRWithou I%(ErJ . The base plasmid is
%TE-MMCP- ]}3 Ffl%xqg’ﬁ%‘% ec?gg? é)ﬁzgfk ﬁé‘g&_é or pBID-HC3/TE08 (Figure 16;
KSR Mﬁb@pﬂ@ﬁmﬁq&wﬁﬁ%ﬁpﬁhﬁﬁﬁﬂ@@ﬁ$ﬂ'@0&dﬂﬁﬂ3 #Bydrofolate-
redrrAaLe us{gddmgllr?&t fientation upstream from the enhanc?#/ romoter
and 7-10 pools are proé%ucén %ée?n laShicr Vafiatt., fasiasian ﬁi)?h%%’ caused by
"anyedfecronty afigheblion Gieffiviecyicausediby diferent RGN DNA used in
dndhe @Q&}?E%@,HP ixture, 1.2 hg of plas |da_ NA are used in total in o
each case. Depe%] %n"girr]a%hoen St?ngesgre{)ﬁz t% Flement 1ntroduced, the plasmid size
varies between 6.1 kb and 7.5 kb. As a negative control, a mock-transfected pool is run at
the same time with each transfection series, i.e. treated the same, but without the addition
of DNA to the transfection mixture. The selection of stably transfected cells is carried out
two days after transfection, using HT-free CHO-S-SEMII +G418 {400 ng/mL).
1gG-4 product titres and the specific productivity are obtained over a period of 4 passages
(passaging rhythm 2-2-3 days). The clement 08 leads to an increase in the average
expression rate in the expression of IgG4 antibodies. Moreover, the chance of finding a

high producing cell pool can be increased by the presence of the element TE-08.
EXAMPLE 10: Influence of TE elements on protein expression in 293F cells

The effect of various TE elements on the expression of the secreted MCP-1 is investigated

in a stable transfection series (Series K) of HEK293 freestyle cells by comparison, with |
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introduced the plasmid size varies between 6.7 kb and 10.2 kb. As a

negative control a mock-transfected pool is run at the same time as each
transfection series, i.e. treated the same but without the addition of DNA

to the transfection mixture. The selection of stably 10 transfected cells

takes place two days after the transfection with 293 SFM Il medium + 4

mM glutamin + G418 (100 pg/ml). MCP-1 product titre and the specific

Protot RS BotARRY B 8158588 ofl Badecpaigsaibis (PRESHYNG -1 (Fig. 1B;

Sayébrab R Rarilaysp s &%&M@hﬁ;ﬂ&sﬁﬁﬂﬂﬁﬂfe?a% theydih etemaetbROBe- 08, TE-
g%ggg expression of an enzyme (SEAP) The effect of the TE element

Ofrthe el BghTeranienaitR EBtami§ o dutigivercrpsostatieand 7-10
pransieclipneeriesieelignd WO -RHG4Mcels FemPREhYILHREAR transfection

20 expression without the TE element. Six pools are produced per

Piiesa sraisd PredbHesyiagainis gfELNAEARht fonpértietenisyure, 1.2 pg of
SRR INANBMER 1 R - DSRede: eﬁ%ﬁeﬁgﬁ&% I‘fé_s%%ttsei‘zfg %feﬁlépl'lﬁ element

The element TE-08 is cloned into the adaptor Ig. electa

iEeRBradPePhenidydns prosp hetr e drdsebra0 1), 2 klordés w miniviseontrol a
lﬂﬂykﬂfﬁﬁ@f&ﬁbwﬁ%@%ﬁ%ﬁtiﬁr{ﬁf%@%ﬁé‘%?&m YAYNG AmQ %E? oL triaated the

DNA in the transfection 25 mixture, 1.2 g of plasmid DNA are used in tota

AR BH CHLROH SRR AR BO tREN o dha it etiomant twms o diisestltution of stably

tpARSTRiEk8izel MaiRSsHRINERMLG16 kb, ARA tﬁeﬁt%s&%t?on”%ﬂﬁtﬁ?? O By edium + 4

mock-transfected pool is run at the same time as each transfection series,

T GBI GhHE WltHEtDut the addition of DNA to the transfection

mixture. The selection of stably transfected cells takes place two days

after transfection, with HT- 30 supplemented CHO-S-SFMII +G418 (400

ML, rsadere HEmeve S Apeeifrassidreiy istermiredresing¢he period of 5 to 6

RRRMSIGIaths shiainable §§@Pda@,§§_ay (Clontech) and obtained over a
period of 6 passages (passaging rhythm 2-2-3 days). -95 LIST OF

REFERENCES Adam, M.A. et al., J Virol 1991, 65, 4985 - 4990
EXAMPLE 11: Influence of the TE element TE-0% on the expression of an enzyme

(SEAPD)

The effect of the TE element TE-08 on the expression of an enzyme (SEAP) is investigated
in a stable transfection series (Series L) of CHO-DG44 cells compared with SEAP
expression without the TE element. Six pools are produced per plasmid variant. The base
plasmid is pTE-4/SEAP. Tt is generated by exchanging the MCP-1 — IRES — DsRed2-
expression cassette for SEAP. The element TE-08 is cloned into the adaptor A (Fig. 1B;
Selectabie Marker NPT = Neomycin-phosphotransferase F2401). In order to minimise any
effect on the transfection efficiency caused by varying amounts of DNA in the transfection
mixture, 1.2 ug of plasmid DNA are used in total in each case, Depending on the size of
the TE element introduced the plasmid size varies between 6.6 kb and 7.6 kb. As a
negative control a mock-transfected pool is run at the same time as each transfection series,
L.e. treated the same but without the addition of DNA to the transfection mixture. The
selection of stably transfected cells takes place two days after transfection, with HT-
supplemented CHO-S-SFMII +G418 (400 ug/mi.). |
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thereof, wherein on chromosomal integration said nucleic acid leads to an

increase in the transcription or expression of a gene of interest in an

expression system. is 3. A nucleic acid comprising SEQ ID No. | or a

fragment of SEQ ID No. | or the complementary nucleotide sequences

thereof or a derivative of SEQ ID No. | or a fragment thereof or the
ﬁﬁ@ﬁ%ﬁftary nucleotide sequences thereof, wherein on chromosomal

| said nucleic acid leads to an increase in the transcription or
ERXprgssiupg of a gene of interest in an expression system, wherein the

fra t or 20 derivative has at least one sequence region consisting of
WQ%%&?@BA%% region between | bp and 1578 bp. 4. Nucleic acid

VWao0oraing o one of claims Ito 3, characterised in that the increase in the
Utgg;bscg:%{l n or expression of a gene of interest in an expression system in
8 n 25 to a control which does not comprise a TE element, is

detemiged for example by measuring the product titre by ELISA. 5.

Nél(ﬂgéc ?@%i according to one of claims 1 to 4, which hybridises under
Viihgdht @nditions 30 (a) with the region of nucleic acid sequence TE-13

WRBQIBsND. 15) or TE-08 (SEQ ID No. 10) or -99 (b) the complementary

nuclej g sequences thereof or (c) a nucleic acid sequence which has
%9%@5’[43% ut 70% sequence identity, preferably at least about 80% or
WHvse2eénce identity, particularly preferably at least about 90%
\f}o%?ﬁ?ﬁﬁ 'ﬁientity and most preferably at least about 95% sequence

| T ﬁ (a) or (b). 5 6. Nucleic acid according to Claim 5
chaeedged in that this nucleic acid has a length of at least 511 bp
\@e&%%? Tl,j_-13, SEQ ID No. 15) or at least 1015 bp (=length TE- 08, SEQ

. 6§ 10 7. Nucleic acid according to one of claims | to 6 wherein the
waeiositdd is selected from among : TE-00 (SEQ ID No. 2), TE-01 (SEQ
\l’i? %{%&4 E-02 (SEQ ID No. 4), TE- 03 (SEQ ID No. 5), TE-04 (SEQ ID
& ; TE-06 (SEQ ID No. 8), TE-07 (SEQ ID No.

W003/004704
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9), TE-08 (SEQ ID No. 10), TE-10 (SEQ ID No. 12), TE-11 (SEQ ID No.
13), TE-12 (SEQ ID No. 14), TE-13 (SEQ ID No. 15), TE-14 (SEQ ID No.
16), TE-15 (SEQ ID No. is 17), TE-16 (SEQ ID No. 18), TE-17 (SEQ ID
No. 19), TE-18 (SEQ ID No. 20) and TE-21 (SEQ ID No. 21). 8. Nucleic
acid according to one of claims | to 7 characterised in that the nucleic acid
is TE-00 (SEQ ID No. 2), TE-06 (SEQ ID No. 8) or TE-21 (SEQ ID No.
PATENEGDASHS 20 ID No. 12), TE-1 | (SEQ ID No. 13) or TE-12 (SEQ

ID No. 14), preferably TE-06 (SEQ ID No. 8). 9. Nucleic acid according to
one of claims | to 7 characterised in that the nucleic acid i

Is TE-O
11D Noh 0B (SEIDNS. 1 TEGS OB 18 & TR REO D (70
n:g%'c\)'.oz sé)_ A FEQSFERARN b tid Mideleiccacistaetartingdd @laierot TE-13
, wherein the nucleic acid is TE-08 (SEQ ID No. 10). 30 11. I\‘IJUf;Igtil%Ca%igl Qences
(HEQoMNY 0 bRewf 2ldRETER ek teeFITMEPHh e add is

C acCl

f gége MEntAr deriyatve Tk S HQ RaNOnRlciy efetalohiT E> b8 {BE@se in the
NO. 15), -100 TE-14 (SEQ ID No. 16), TE-15 (SEQ ID No. 17), TE-16

tEREG TN Q)B)T,WEOE-P%SE@GI B STES) 1r g £ %08‘153’%@20). 12.

Nucleic acid according to Claim-11, wherein the nucleic acid is TE-13

(SEQ ID 5 No. 15). 13. Nucleic acid according to Claims 1o 12 s (SE
2 Seld UGBS OP B G FAR O o B edL s A RIS s (520

[Rucleic arid 40 14musieinasidasesrdingdgueneiicainisr to dgjvative of TE-0
Characterised in that a nucleic acid

iging TE-13 (3 ID i equences
(SEQDENSEQ IHNeT foﬁ&glﬁﬁnbflt@é%n f%rllil}?ilggs)moéffiré@a%?(% E%%Sﬁ% %)q |
RLIE 2 EQNP MRrddonaa fregmeninofiesekéguerddesdsr g merease in the

complementary nucleotide sequences thereof or a derivati

these
(saEpeEntien O ADISHARIOE LEFEGTENEETSE ThELE Eigtiance Bg#f*%he

complementary nucleotide sequences is thereof, preferably TE-13 (SEQ

el TS A T el
complementary nucleotide sequences thereof or a derivative of SEQ ID No. 1 or a
fragment thereof or the complementary nucleotide sequences thereof, wherein on
chromosomal integration said nucleic acid leads to an increase in the transcription or
expression of a gene of interest in an expression system, wherein the fragment or

derivative has at least one sequence region consisting of the nucleic acid region between

bp and 1578 bp.

4 Nucleic acid according to one of claims 1 to 3, characterised in that the increase 1n
the transcription or expression of a gene of interest in an expression system in COMPArison
to a control which does not comprise a TE element, is determined for example by

measuring the product titre by ELISA.

5. Nucleic acid according to one of claims 1 to 4, which

hybridises under stringent conditions ,

(a) with the region of nucleic acid sequence TE-13 (SEQ ID No. 15) or TE-08 (SEQ ID
No. 10)or
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sequences, is linked to a heterologous sequence. 15. Eukaryotic
expression vector characterised in that this expression vector comprises
20 a nucleic acid according to one of claims 1 to 14. 16. Eukaryotic
expression vector according to Claim 1.5 characterised in that it
comprises a promoter and / or a heterologous gene of interest and / or a
selectable marker and / or gptionally an enhancer, 25 17. Eukaryotic
(b {57 SQTIBIF PEBIAT AR LRG: %W%‘feélﬁﬁ{g 5o 16 characterised in
(chhahiigempriges:quenmbinalionefsevarakidentioat cegifiecend eualgipreferably at
acids accarding to_ one or more qf claims 1 to 14 Wher?eipaﬁnea?r more

TRt AR ears So<h SHBETRESSERE (REFBRIRA RS AN SF Asgre 2bout 907

sduelric ideidn paadaskionedrbelyiad ¢her Faf) tiesgenenie 3Mintgrest (a) or (b).
-101 18. Eukaryotic expression vector according to Claim 17
characterised in that the combined nucleic acids are TE-06 (SEQ ID No.

6.8) ansipsrierably TEAQiESER (Mo 51 6harkbiefsidiyotinexpressitric acid has a

vector according to Clajm 17 8 char ised nthata 5 ¢ inatjo
ICBEOHE 3 17EHes PECOE B St AL 0 KO L) e b Hora et TE-
09 B musleic @cid(s) (SEQ ID No. 8) or TE-21 nucleic acid(s) (SEQ ID

No. 21) are positioned in front of (i.e. 5' of) and / or behind (i.e. 3' of) the

gene of interest, while a combination of a TE-08 nucleic acid (SEQ ID No.

710) folmwiett hyia Ik muceitcacicl {65Q 1D No8yon HF ERleuslsids sclected

acid (SEQ ID j t of (i : _ 0 interest | .
TREEE 20 BT S eds Ut Beoag o Bl 0 1D No. 4, TE
0sh@ROterise. if) IeLl-0ngRQNIDN I B 08THLORIS BAdRINSEQ THN3.(26)2 1D No.

B e o Q RPN
o & N g Bt b rrobly NG TEDe P, Tt 112
(§B0L 0 iNant4onerbehiREQIDBukalyoLit ApréSERIN iton AbcBrdiiy ®Q ID No.

Iai 0 Y ‘ _ e
e S G N e oD 1 et e S 50120) and TE-21
(Blagminsio. 21).

8. Nucleic acid according to one of claims 1 to 7 characterised in that the nucleic acid
is TE-00 (SEQ ID No. 2), TE-06 (SEQ ID No. 8) or TE-21 (SEQ ID No. 21), TE-10 (SEQ
ID No. 12), TB-11 (SEQ ID No. 13) or TE-12 (SEQ ID No. 14), preferably TE-06 (SEQ
ID No. 8). '

9. Nucleic acid according to one of claims 1 to 7 characterised in that the nucleic acid
is TE-01 (SEQ ID No. 3), TE-02 (SEQ ID No. 4), TE-03 (SEQ ID No. 5), TE-07 (SEQ ID

No. 9) or TE-08 (SEQ ID No. 10).

10. Nucleic acid according to Claim 9, wherein the nucleic acid is TE-08 (SEQ ID No.
10).

11.  Nucleic acid according to one of claims 1 to 7 characterised in that the nucleic acid

is a fragment or derivative of TE-01 (SEQ ID No. 3), preferably TE-13 (SEQ ID No. 15),
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20 22. Eukaryotic expression vector according to one of claims 15 to 21
characterised in that the selectable marker is DHFR or Neo, such as for
example Neo F240l. 23. Method of producing a eukaryotic expression
vector, characterised by the 25 integration of a nucleic acid according to
one of claims 1 to 14 in an expression vector. 24. Eukaryotic host cell,
characterised in that it comprises a eukaryotic expression vector
TEséedrefitd 18 AP LsTlr b3 (SEEDENRA %tiﬁr&pét e tingle TE-17 (SEQ
ID(}t@img’gflzrghggqgmqu@_tﬁ@; it is a high producer, i.e. it has a higher
specific productivity than a comparable eukaryotic host cell -102 without a
TE element, this host cell having an expression level which is increased

12up toNtwRitolchi dhiegsiaidl flouctald, fivedaldesixeldusryenfalesore-13 (SEQ ID
tern-fold or one which is increased more than two-fold, more than

_ N‘fhlléé-fold, more than four-fold, more than five- fold, more than seven-fold

or more than ten-fold, preferably up to five-fold or more than 5 three-fold.
26. Eukaryotic host cell according to Claim 24 or 25 characterised in that

Uihe dYpicdsiBrd/eetorinetsnIf-imm@gratde itiuhgeria e, b pucleic acid or the

fripiatyotigbast cafhacsartingdePne-hclaims 24 to 26, wherein the host
cell is a mammalian cell such as for example a CHO, NSO, Sp2/0-Agl14,
BHK21, BHK TK-, HaK, 2254-62.2 (BHK-21-derivative), CHO-KI,

14CHONRILIKK 4o Ehdebaliike, 1o bite/ghBldikiHQo DY KRB 4i1cE RO PB4t GiQRic acid
Pro-5, V79, B14AF28-G3, CHL celllzfgreferab@y a CHO cell and

CAON S A 3 b1 b AL (1B G Rk Drt ABSPEENEQ 1D No. 9)

ordCEQYEligFo onevef glabmsi24 tg T dmanetensed infihahinadditionaddquences or
comprises an anti-a%opét sis gene%uﬁ%as CL-xL, BCl-2, BCL-w, BFL-I

(i cRRBII Y, BIREIT RUFACE ORI B SRzNC af Fapsp sequentes or &

ddeMWbeHIf OFa fofhd pprgfecably ekt or Belcdnplastmeterably@idk-sdquences
98 setiod o deyelong AN PRI A IBNES) o o ragment o
these sequences or a derivative of these sequences or a derivative of fragments of these

sequences, is linked to a heterologous sequence.

15.  Eukaryotic expression vector characterised in that this expression vector comptises

a nucleic acid according to one of claims 1 to 14,

16. Eukaryotic expression vector according to Claim 15 characterised in that it

comprises a promoter and / or a heterologous gene of interest and / or a selectable marker

and / or optionally an enhancer.

i7. Eukaryotic expression vector according to one of claims 15 to 16 characterised in
that it comprises a combination of several identical or different nucleic acids according to
one or more of claims 1 to 14, wherein one or more nucleic acids are positioned in front of

(i.e. 5' of) and / or one or more nucleic acids are positioned behind (i.e. 3° of) the gene of

interest.
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characterised by the following steps: (a) integrating at least one nucleic
acid according to one of Claims 1 to 14 in a eukaryotic expression vector
comprising a gene of interest, 25 (b) transfecting a eukaryotic host cell
with this expression vector, (c) selecting a highly-productive transfected
host cell. 30. Method according to Claim 29, characterised by an

additional amplification step. 30 31. Method according to Claim 29 qr 30
chargeiaqg%%ﬁwaﬂamo‘f?amofm?@f@% 1016595 Methauorptepdingat e

cotheglecting. rRe@MbinERion esmnainn cedls s arafiabBed YStREQ ID No. 10),
following steps: (a) transfecting the host cells with genes that code at least
for a protein/product of interest, a neomycin-phosphotransferase,

19preferablyynedifiadeanshthecainpliisRimsalectabie 15 matkecidbikfyised in that a
wherein in grder to enhance the transcription o sign.at | ast the
COFRHRALSH GRS Wr RREF ST al?mﬁﬁéﬂéﬁémi\??o T0hatl ge O more TE-

pa4aleiscagidaeceriiag 1D onre @f)c&ammlzto kbl ¢h) etulﬂ@s@ﬂ(@%tbelﬁel]@o 21) are

under conditions which engble expressian the qiff enes
DSTIBEHGUHERS £ hiog) AUCFIRGE By L shtng (R0 GBI g gile 2

cRhFARBOCHIG TQ@QQHEEMBC&S (SEQGMBIDIHIG) followed by a TE-06-nucleic acid

(S EEn) BHCAT e oAl v BePe O <58 5ne of

inegentyigeradtows the amplification of at least the amplifiable selectable
marker gene, such as e.g. methotrexate. is 32[sic] Method according to
Claim 32, characterised in that the transfected cells are cultivated in

2®yp0mﬁimlﬂwﬂphfémezfre&moﬁmrcﬁupl@rﬁhmed Whhmd@aﬁe@d@ that one or
g/mL._G418, refera ore G41 n

m&ﬁf&im’tﬂgﬂ@ Haifts %ﬁggég@% ne8htrations off B3 gg %\Aetégrgnd one

oPERREIRGHD iEitaied 8&1@{&3@ aCBarﬂ):thﬂ@da mfhatcths, qmn&eaﬁiammn ®E-08-nucleic
MTX in thr%i;rst pllf n step is at least 100 nM or at least 250 nM

3%1%“1 2% 1 tM or above. 34. Method according to
Claim 29 to 34 comblned Wlth a method of improving the

21.  Eukaryotic expression vector according to one of claims 15 to 20 charactf_:rised in
that it comprises one or more nucleic acids according to one of claims 1 to 14 distributed

over 2 plasmids.

22.  Eukaryotic expression vector according to one of claims 15 to 21 characterised in

that the selectable marker is DHFR or Neo, such as for example Neo F240L

23, Method of producing a eukaryofic expression vector, characterised by the

integration of a nucleic acid according to one of claims 1 to 14 in an expression vector,

24,  Eukaryotic host cell, characterised in that it comprises a eukaryotic expression

vector according to Claim 15 to 23.

25.  Bukaryotic host cell according to Claim 24, characterised in that it is a high

producer, i.e. it has a higher specific productivity than a comparable eukaryotic host cell
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25 glycosylation of the protein of interest. 36. Method according to one of
claims 29 to 35 wherein the host cell is a mammalian cell such as for
example a CHO, NSO, Sp2/0-Agl14, BHK21, BHK TK-, HaK, 2254-62.2
(BHK-21-derivative), CHO-KI, CHO-DUKX (= CHO duk-, CHO/dhfr-),
CHO-DUKX B 1, 30 CHO-DG44, CHO Pro-5, V79, B14AF28-G3, CHL

Wﬁ@}ﬁ%ﬁﬁ%ﬁlﬁﬂg HR Gellend RQJH%J larypreteiabhe A CHOR 24fedked up to

according to one of claims 29 to 36, wherein the

twexfirgs stoeevibbdofovorfipdisseafelslestatiddnarker-§ichoadapHR o fiwowhich is
in];?raeség r%plr% e EJ%"QJ)‘I \ %ﬁirgﬂﬁl@f)&@é‘&ﬁfﬁpEl&?@oﬂﬁﬁnofcﬁiﬁmﬂ,zﬁéﬁbetﬁan five-

wherein the proportion of high producers is increased up to two-fold,
folkirenstelthaoseviotefoideroteraiholerséldnmsib et tenitdri Byssiatd ehapere than
thtr\évg}fol , more than three-fold, more than four-fold, more than five-fold,

more than seven-fold or more than ten-fold, preferably up to five-fold or

more than three-fold. i0 39. Method of preparing a biopharmaceutical

26 rOd%ﬁkgpart%tﬁ%ie%&V thefellowing signs: a) intesratingaideast ome that the
niucleit acid according to one of claims 1 to 14 in a eukaryotic expression

exgetoicromprisingtabiie rsasf dé e ske1B B ¥ansfecting a eukaryotic host

cell with this expression vector, (c) selecting a highly-productive

transfected host cell .and (d) cultivating the highly-pro%t;ﬁctiv%trans ec:%eqt el is &
2host delikehiafivdbsingdt eonaiiinmhte AR slexbi8sol BF R GEnes)°

of interest, 20 4 | im 882 chAkaateREed byBRK TK', Hak,
r%ﬁgnvﬁ[r]i%né; thj)lt%%%'\léfttiagg (e) a%re%?g) qé?g] u%z%ng%; ro einC O/dhfr). CHO-
Jinier63 MBHUS2] eferimgicisic Qﬁ@é@eoaéiﬁ{j@j of 9?1@“% toTHS AT )
[SUkAIOLIC SXRIBRSION (AR YBRIY, {oningleasing 1be, wallseuptiprerably a CHO cell

0

expression of a gene of interest in an expression system in a eukaryotic

dndstaceidartppprEpabing & Blegharh&eRutical product.

28,  Eukaryotic host cell according to one of claims 24 to 27, characterised in that it
additionally comprises an anti-apoptosis gene such as BCL-xL, BCL-2, BCL-w, BFL-1,
A1, MCL-1, BOO, BRAG-1, NR-13, CDN-1, CDN-2, CDN-3, BHRF-1, LMWS5-HL or
CED-9, preferably Bel-xL or BCL-2, most preferably BCL-xL.

70 Method of developing a high-producing stably transfected eukaryotic host cell line,

characterised by the following steps:

(a) integrating at least one nucleic acid according to one of Claims 1 to 141in a eukaryotic
expfession vector comprising a gene of interest,

(b) transfecting a eakaryotic host cell with this expression vecior,

(c) selecting ahi ghly-productive transfected host cell.

30.  Method according to Claim 29, characterised by an additional amplification step.

31, Method according to Claim 29 or 30, characterised by an additional cloning step.
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42. Use of a nucleic acid according to one of claims 1 to 14 for producing
transgenic animals or plants. 30 43. Use of a nucleic acid according to
one of claims | to 14 in gene therapy. -105 44, Use of a nucleic acid
element according to one of claims 1 to 14 as a medicament orin a
pharmaceutical composition. s 45. Kit consisting of nucleic acid(s)

2ggﬁ%%pgoﬁn%e§$g;}aglggs8§% é)tmg(%eggg}n m\e{r?tc%r?al(n?h oSt 68 lészh ¥k terised by

the following steps:

I\J

(a) transfecting the host cells with genes that code at least for a pfotein/prbduct of interest,
a neomycin-phosphotransferase, preferably modified, and the amplifiable sclectable
marker DHFR, wherein in order to enhance the transcription or expression at least the gene
(or genes) of interest is or are functionally linked to at least one nucleic acid according to
one of claims 1 to 14,

(b) cultivating the cells under conditions which enable expression of the different genes,

(¢) selecting these co-integrated genes by cultivating the cells in the presence of a selecting
agent, such as e.g. G418, ina hypoxanthine/thymidine-free medium and

(d) amplifying these co-integrated genes by cultivating the cells in the presence of a

selecting agent which allows the amplification of at least the amplifiable selectable marker

-gene, such as e.g. methotrexate.

32[sic] Method according to Clamm 32, characterised in that the transfected cells are
cultivated in hypoxanthine/thymidine-free medium, supplemented with at least 200 ng/mL
G418, preferably 400 pg/mL or more G418, in the absence of serum and with the addition

of increasing concentrations of MTX.

33. Method according to Claim 32 or 33, characterised in that the concentration of
MTX in the first amplification step is at least 100 nM or at feast 250 nM and is increased

stepwise to 1 uM or above.

34,  Method according to Claim 29 to 34 combined with 2 method of improving the

glycosylation of the protein of interest.

36. Method according to one of claims 29 to 35 wherein the host cell is a mammalian
cell such as for example a CHO, NSO, Sp2/6-Agl4, BHK21, BHK TK', Hak, 2254-62.2
(BHK-21-derivative), CHO-K1, CHO-DUKX (= CHO duk’, CHO/dhfr), CHO-DUKX Bl,
CHO-DG44, CHO Pro-5, V79, B14AF28-G3, CHL cell, preferably a CHO ceil and
particularly preferably a CHO-DG44 cell.
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37, Method according to one of claims 29 to 36, wherein the expression. vector

comprises a selectable marker such as DHFR or Neo, for example Neo F2401.

38,  Method according to one of claims 29 to 37, wherein the proportidn of high
producers is increased up to two-fold, three-fold, four-fold, five-fold, six-fold, seven-fold
or ten-fold or more than two-fold, more than three-fold, more than four-fold, more than

five-fold, more than seven-fold or more than ten-fold, preferably up to five-fold or more
than three-fold.

39. Method of preparing a biopharmaceutical product, characterised by the following
steps:

(a) integrating at least one nucleic acid according to one of claims 1 to 141na eukaryotic
expression vector comprising a gene of interest,

(b) transfecting a eukaryotic host cell with this expression vector,

(¢) selecting a highly-productive transfected host cell and

(d) cultivating the highly-productive transfected host cell obtained under conditions

which allow expression of the gene(s) of interest.

40.  Method according to Claim 39, characterised by the following additional step:

(e) harvesting and purifying the protein of interest.

41, Use of a nucleic acid according to one of claims 1 to 14 in a eukaryotic expression
vector, for increasing the transcription or expression of a gene of interest in an expression

system in a eukaryotic host cell or for preparing a biopharmaceutical product.

42. Use of a nucleic acid according to one of claims 1 to 14 for producing transgenic

animals or plants.

43 Use of a nucleic acid according to one of claims 1 to 14 in gene therapy.
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44.  Use of a nucleic acid element according to one of claims 1 to 14 as a medicament

or in a pharmaceutical composition,

45, Kit consisting of nucleic acid(s) according to one of claims 1-14, expression

vector(s), host cell(s) and optionally transfection reagent(s).
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