WO 2012/ 005378PCT/ JP2011/ 065916 1 DESCRIPTION Title of Invention DNA
ELEMENT HAVI NG THE ACTI VI TY OF ENHANCI NG FOREI GN GENE EXPRESSI ON Techni ca
Field wo 2012/00€378r esent i nvention relates to a transf ecigdoieosgid an host
cell whose ability to secrete a foreign protein has been enhanced by using
a foreign gene expression vector having a DNA el enment and a nethod for
produci ng the foreign protein using the host cell. Background Art

Due to the devel opnent of genetic reconbination techniques, the nmarket for
protein pharmaceutical products PESCRIPTION apeutic proteins and anti body
drugs has rapidly expanded. In particular, antibody drugs have high
specificity and do not cause an adverse inmunoreaction even if they are
adm nistered to the human body, and therefore, the devel opnent thereof has

been actipdghy RE V&L ion
DNA ELEMENT HAVING THE ACTIVITY OF ENHANCING FOREIGN GENE

EXPRESSION

Technical Field

The present invention relates to a transformed mammalian
host cell whose ability to secrete a foreign protein has been
enhanced by using a foreign gene expression vector having a
DNA element and a method for producing the foreign protein using

the host cell.

Background Art

Due to the development of genetic recombinatioﬁ
techniques, the market for protein pharmaceutical products
such as therapeutic proteins and antibody drugs has rapidly
expanded. Inparticular, antibody drugs have high specificity
and do not cause an adverse immunoreaction even if they are
administered to the human body, and therefore, the development
thereof has been actively performed.

As a host cell in which a protein pharmaceutical typified
by an antibody drug is produced, a microorganism, a yeast, an
insect, an animal or plant cell, a transgenic animal or plant

cell, or the like can be used. In order for the protein



As a host cell in which a protein pharmaceutical typified by an anti body
drug is produced, a mcroorganism a yeast, an insect, an aninmal or plant
cell, a twenspaoszysani mal or plant cell, or the |like camchaprraedssoier order
for the protein WD 2012/ 005378PCT/JP2011/ 065916 2 pharnmaceutical to have
bi ol ogi cal activity or inmunogenicity,o post-translational nodification such
as folding or glycosylation is essential, and therefore a m croorgani sm

wi th which conplicated post-translational nodification cannot be perfornmed
or a pl apharmddenta cH T terleate @ivdaoyisdtdlectiie ity optimsuiriaddrel astw, host
cell operating as a bioreactor. The use of a cultured manmalian cell such
as a CHOped - tahrtdl 4 t5i dri0I a nfiEd iR el s el Bucel at ag t ofbLaBNAg | Sor
currently standard considering that such a cell has a glycan structure

simlar tg‘lf}}é’éfgyl@ti_mgse@é%ﬁﬁaﬁﬁfa%d gnareestetd Anskabirgaak sh@ithcat i on
can be perfornmed using such a cell. In cases where a cultured

mamal | afiGely doig4St tae%%éimttfa&iélae £1 HSaiHecPF Phh eBnhd@tpd he
t uct

growh rate 1s | ow, e pr ivity 1s low, the cost 1s high, etc., as

conpar ed Ju,tdy, g, e'rct{xgoar gﬁ“&fﬁ“ vﬁﬁp%id&%ééﬁ&%'gtgééﬁ@tmé&@é‘ti&? - N

addition,” 1n or use a prote arnmaceut i roduct 1n a clinical

il T RSPl ad o RO SLEL ol SLOm TN, Bl D PLpdchy,

of "producti on is al'so a worl dw de

probl em Accordi ngl in order tq_inmprqve th rodu %'vit of. a foreign
Gene i n HSAEPOd TS BATREL A Bedt oD Adi 8sCEP BT Dhoten 18
enhancers, drug sel ectiqn rkers, gene lificgation and_culturin
engi neer i5FFP BcTRF LS C LATF Yfléeﬁial'é dh5931 g&r FOFRERTLY ?%?I?éig‘a\ever,
the current situation is that a system capable of uniformy increasing gene
expr essi GIPHEAHGNT \Whalh 134D 53 7EPAT/ AR AL 9 DEN S T Yt U iR e BE1 3B | shed.
As one of the causes of the |ow productivity of a foreign protein, a
"posi ti ofef tet" P§ Jduisarer &nq séé NeAfPat ed DRAffeira s latpepah
foreign gene is introduced into a host cell, it is randonmly integrated into
t he host msidhidrisssdriedn geaonke pedfohpedruAsBgi purbnaofrele foreign gene is
greatly affected by DNA around the region where the forei gn gene has been
integrated. A Josiddsms effearst d culftffusctddndyngd btawreeklichs agsedheatngerti on
site, copy nunber, structure, etc. of the foreign gene, however, it is very
di ffi cul thdsx cedflr,oththe ansarltd probltems hhahethdrgpmpedneate is low,

the productivity is low, the cost is high, etc., as compared

with a microorganism or the like (see Non-Patent Document 1).

In addition, in order to use a protein pharmaceutical product

in a clinical trial, it is necessary to administer a large

amount of the product. Therefore, the lack of production

ability thereof is also a worldwide problem. Accordingly, in

order to improve the productivity of a foreign gene in a

cultured mammalian cell, a lot of studies of promoters,

enhancers, drug selection markers, gene amplification and

culturing engineering techniques, and the like have been

performed so far. However, the current situation is that a

system capable of uniformly increasing gene expression has not



In order to solve the problem regulatory pol ynucl eoti de sequences (al so
known as DNA el enents) such as a | ocus control region (LCR) , a

scaf f ol d/weatwizooai7’8achment regi on (S/ MAR) , an insul at oPCTaPubL/QEMTIOUS
chromatin opening elenent (UCOE) , and an anti-repressor (STAR el enent)
have recently been identified (see Norg Patent Documents 3 to 6) . LCRis
not required to open the chromatin structure at an endogenous gene | ocus.
However, LCR is a transcription regulatory elenent having an ability to
open t he yehr obaenn esttraldtiigleedir ound tdree DA Wier ectheekoref gnhgenkowas been
integrated and to renodel a w de range of chromatin when it is used al ong
W th a f@reidittgena expf easiferedlint ,prastkirs, sai Upbeikegui lef fartAT-1$ch

regi on (see Non-Patent Docunent 7) . The above-nenti oned DNA el enent
typifieddyndiGRAeyd qfde@n NésLPaite kO MRichaicn®n 2Wi.t hwReAr 8MBbLEigaNgend i S
known that in 4 cases where a DNA elenment is used in conbination with a
promoter ; 4 RRLe¥ALEEH PREbEY Blos? 81107 Bt 4k 98RBOMI Y DREE§EEEeaSisOHPAr ed
wi th cases where only the pronoter is used. However, very few types of DNA
el ement s t{gﬁequ&se@ncﬁ@@&gs&lﬁo gie%mee}ndaﬁ&?tﬂér tgagsggqpa%%ﬁ%mﬁé' buti ng
to the enhancenent of torelgn gene expression are different from one

ke, A e RS HTER S MO Sl

. e
conbi nat ion, I clen eriapeuti c proteln under € control

of the DNA elenent and th rqnoter. are not produced.. . Therefore.,. it _cannot
be said {1 skl eqﬁnekﬁb% e olf&ae%t%(?eﬁéhtpocsalpta]b Ry %&el%%rlesési ng

t he productj vit f forei gn protein has beepn, obt aj hed.

Accor di NG e dAR ERa U Bt FBR TRCEE boBys Hhen FRPRATRST:

i ncr easi ngqthe production of a foreignﬁgrotei nto be used,in . a protein
phar mace fHT tHiedugt C us Pirg HRONECEF LFBNESREVI MPYR YR actFvilty Yoy
enhancing foreign gene expression in a host cell such as a cultured

mammal | aftiddiculy thr ientiret Mem Pasertieptetkeuig the chrogpsope.F orian
M Wirm (2004) Production of reconbinant protein therapeutics in

cul tivated mam¥ puderdlq s0lNgtthpgobdiefol regelateyy.ralgnigbegtide

NPL 2: Ted H J. Kwaks and Arie P. Ote. (2006) Enpl oying epigenetics to
augnent tdesrusnres diediscoknoWarap A elpmengisnssuch as a locus control

region (LCR), a scaffold/matrix attachment region (S/MAR), an
insulator, a ubiquitous chromatin opening element (UCOE), and
an anti-repressor (STAR element) have recently been identified
(see Non-Patent Documents 3 to 6). LCR is not required to open
the chromatin structure at an endogenous gene locus. However,
LCR is a transcription regulatory element having an ability
to open the chromatin structure around the DNA where the foreign
gene has been integrated and to remodel a wide range of
chromatin when it is used along with a foreign gene expression
unit, and is said to require an AT-rich region (see Non-Patent
Document 7).

The above-mentioned DNA element typified by LCR is often

used in combination with a promoter, and it is known that in



5 in mammalian cells. TRENDS in Biotechnol. 24 (3) : 137-142 NPL 3:
Pierre-Alain Grod, Duc-Quang Nguyen. et al. (2007) Genome-w de prediction
of natrlmweubﬂmhiast regi ons that increase gene expressipQm/JPR1laésoe i an
cells. Nat. Methods. 4(9): 747-753 NPL 4: Adam C. Bell, Adam G
West, Gary Fel senfeld (2001) Insulatorg and Boundari es: Versati |l e

Regul atory El enents in the Eukaryotic Genone, Science 291: 447-450

NPL 5: Steven WIllians, Tracey Mustoe. et al. (2005) CpGisland fragnents
from t he dd\¥RRARRB:EBXBN@eebament daussedduceosbl aacing eitch anbrocet éransgene
expression fromthe hCW pronoter/enhancer in mammalian cells. BMC

Bi ot echnalhe &xptéksioh Pevel of a MNtefign Aeine Ps iAdsadedl ald cdmpinads . et
al . (2007) Various Expression-Augnmenting DNA El ements Benefit from

STAR- Sel egittsh @alNewelhErahost  itHepe¥mSekect & ARy St ebwcife P ObeiNfew
Expression. Biotechnol. Prog. 23: 801-807 NPL 7: Qliang Li,

Kenneth R fal 8FSoin e%b%’égl@%nﬂagé%er%g GROEAG STl QYRRHRPESH- OSus (2002)
Locus control regions, Blood 100(9) : 97 3086 Sunmmary of |nvention
Techni Calm&l’%féﬁ?‘s contributing to the enhancement of foreign gene
expression are different from one another. Further, even if
a DNA element and a promoter are used in combination, sufficient
amounts of a therapeutic protein under the control of the DNA
element and the promoter are not produced. Therefore, it cannot
be said that sufficient knowledge of a DNA element capable of
increasing the productivity of a foreign protein has been
obtained.
Accordingly, an object of the invention is to provide
a method for increasing the production of a foreign protein
to be used in a protein pharmaceutical product using a DNA

element having high activity in enhancing foreign gene

expression in a host cell such as a cultured mammalian cell.

Citation List
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NPL 1: Florian M. Wurm. (2004) Production of recombinant
protein therapeutics in cultivated mammalian cells. Nat.
Biotechnol. 22(11): 1393-1398

NPL 2: Ted H. J. Kwaks and Arie P. Otte. (2006) Employing

epigenetics to augment the expression of therapeutic proteins



As descri bed above, there are still not many types of DNA el enents which
are regul atory pol ynucl eoti de sequences, 6 and, further, there are very
few DNA elvereimsagong them that are highly effective ipcenpancoesgid or ei gn
gene expression. An object of the invention is to provide a nethod for
stably achi eving high expression in agrmamualian cell using a DNA el enent

whi ch enhances the activation of transcription by being acconpanied by a
change in chromatin structure around a gene locus into which a foreign gene
expressi dm whinimdlasbessl i rTRENES], i etBioSethhbdn La (B)ebhem-142  The
present inventors nade intensive studies in order to solve the above

problens, and apra 3esplérrébayafigued Admt mie- QueyCligul/by . ard serretion
of a forelgn protein which is to be expressed can be inproved by using one

or nmore SPRY7) GdidRs- @id%@aﬁgﬁ%ﬁ b@ RatHi LU e RS d afbgfféﬁs and

t hus, conpleted the invention. is, the invention includes the

fol | owi ngventionse gene ex £&gsggﬂwm§%§9&k@%&ﬂ[§' RaL"Gidindds

pol ynucl eoti de sequence represent e Sequence
Li sting. 74-2)7 A pol ynucl eotide consisting of a polynucleotide
sequence reﬁresente y SEQID NO 2 in the Sequence Listing. (3)

ALPOlLynucl eotl deconsiotl B of1 2, RALUUCIREN IRL35HENSEnEERASRER £ by SEQ
Insulators and Boundaries: Versatile Regulatory Elements in
the Eukaryotic Genome, Science 291: 447-450

NPL 5: Steven Williams, Tracey Mustoe. et al. (2005)
CpG-island fragments from the HNRPA2B1/CBX3 genomic locus
reduce silencing and enhance transgene expression from the hCMV
promoter/enhancer in mammalian cells. BMC Biotechnol. 5(17):
1-9

NPL 6: Arie P. Otte, Ted H. J. Kwaks. et al. (2007) Various
Expression-Augmenting DNA Elements Benefit from STAR-Select,
a Novel High Stringency Selection System for Protein Expression.
Biotechnol. Prog. 23: 801-807

NPL 7: Qiliang Li, Kenneth R. Peterson, Xiangdong Fang,

and George Stamatoyannopoulos, (2002) Locus control regions,

Blood 100(9): 3077-3086

Summary of Invention
Technical Problems
As described above, there are still not many types of

DNA elements which are regulatory polynucleotide sequences,



(4) A polynucl eotide consisting of a polynucleotide 7 sequence represented
by SEQID NO 4 in the Sequence Listing. (5) A polynucl eotide
consi st i ngo@bi12wopmynucl eoti de sequence represented by BEQIPId1NGEsoE i n t he
Sequence Listing. (6) A polynucleotide conprising at |east 3000
consecutive nucl eotides of a polynucl gptide sequence represented by any one
of SEQID NGCS: 1 to 5 in the Sequence Listing. (7) A

pol ynucl eoti de conprising at | east 2000 consecutive nucl eoti des of a

pol ynucl egid,déusetieenCceheepr £8€ntetly HewvnDRNAE2 eabnBSEQuONYChed ttlats in the
Sequence Listing. (8) A polynucleotide conprising at |east 1500

consecut igy® RUgheptd fsciof vel iRObRARE €AY | fif Sefigeae éﬁpfé§§ﬂbﬁd twn any one
of SEQID NOCS: 1 to 5 in the Sequence Listing. (9) A

pol ynucl egfsiede CONSERe| ﬂHv@Bti‘oﬁmﬂéthJ gotdeeasegupRe BoladIg sk dwnpl ogy of
95% or nDre to the pol ynucl eotide sequence of the polynucleotide according

to any o f ) 1Q) I d ist of a
A1 v(l ueng@% expression m%ll N O@%%%reeu %s%@s S b

pol ynucl eot | Ing a nore to the

pol {g;m' &9t m%%t8$ﬂ989%%h% dd18e R HUAY R AE £AGSH A NG LoRBY P! (1)
accompanied by a change in chromatin structure around a gene

locus into which a foreign gene expression unit has been

introduced, etc.

Solution to Problem

The present inventors made intensive studies in order
to solve the above problems, and as a result, they found that
the productivity and secretion of a foreign protein which is
to be expressed can be improved by using one or more specific
types of DNA elements in a cultured mammalian cell, and thus,
completed the invention.

That 1is, the invention includes the following
inventions.

(1) A polynucleotide consisting of a polynucleotide
sequence represented by SEQ ID NO: 1 in the Sequence Listing.

(2) A polynucleotide consisting of a polynucleotide
sequence represented by SEQ ID NO: 2 in the Sequence Listing.

(3) A polynucleotide consisting of a polynucleotide
sequence represented by SEQ ID NO: 3 in the Sequence Listing.

(4) A polynucleotide consisting of a polynucleotide



(11) A polynucl eotide consisting of a polynucleotide WO
2012/ 005378PCT/ JP2011/ 065916 8 sequence of the pol ynucl eotide according to

any one olNo(2)2/dos37810) . (12) A pol ynucl eoti depcons2ri/nésgiof two
or nore types of polynucleotides selected fromthe pol ynucl eoti des
according to any one of (1) to (10) . 7 (13) A foreign gene
expression vector conprising the pol ynucl eoti de sequence of a

pol ynucl eoti de according to any one of (1) to (12) . (14) The
forei gn germeexiy eepreseyieeidobyaSEQIID ND i @ (h3}he Sd@ieide tThies titod £i n
encoded by the foreign gene is a nmultinmeric protein. (15) The
forei gn gene expnessi po1yaGEDECAEEE! @M ildt ilkft) of WhegRiyihddleedgd d&i n
encoded by the foreign gene is a hetero-nultineric protein. (16)

The foreiggRn@ene SXPLRIENRRAVBG 8EQats Al B0 hothd Bequatiesd alisdfigy protein
encoded by the foreign gene is an antibody or a functional fragnen

t her eof . (6) A polynucleotide comprising at 1least 3000

consecutive nucleotides of a polynucleotide sequence
represented by any one of SEQ ID NOS: 1 to 5 in the Sequence
Listing.

(7) A polynucleotide comprising at 1least 2000
consecutive nucleotides of a polynucleotide sequence
represented by any one of SEQ ID NOS: 1 to 5 in the Sequence
Listing.

(8) A polynucleotide comprising at 1least 1500
consecutive nucleotides of a polynucleotide sequence
represented by any one of SEQ ID NOS: 1 to 5 in the Sequence
Listing.

(9) A polynucleotide consisting of a polynucleotide
sequence having a homology of 95% or more to the polynucleotide
sequence of the polynucleotide according to any one of (1) to
(8) .

(10) A polynucleotide consisting of a polynucleotide
sequence having a homology of 99% or more to the polynucleotide
sequence of the polynucleotide according to any one of (1) to
(8).

(11) A polynucleotide consisting of a polynucleotide

sequence containing two or more sequences of the polynucleotide



(17) A transformed cell into which the foreign gene expression vector

according to any one of (13) to (16) has been introduced. (18) The
t ransf or ned 202ddosmgcording to (17) , wherein the cell i gcaerhingmnts cel
derived froma mamal . (19) The transformed cell according to (18)

, Wherein the cultured cell derived fgoma manmmal is a cell selected from
the group consisting of COS-1 cells, 293 cells, and CHO cells. 9

(20) The transformed cell according to any one of (17) to (18) , wherein
t he prot eeguencedod tiye tgtel yroueEl et Y@ eadcord ing tiaramiycopeod £i fil) to

(21) The transformed cell according to (20) , wherein the protein encoded
by the fqgneiygn gene is a hetero-nultineric protein. (22) The
transforned cell according to (21) , wherein the protein encoded by the

foreign gene igian Anbb@g}ﬂﬁc%p%iH@n@Un@QQtifﬂgawEQWdra&ra@‘re types  (23)
A nethod for producing a protein characterized by conprising culturing the

transtorged qelly A0S d0 88Yc0REAl Al tonk22boadhRliidu, ¢ he

protein enco e foreign gene fromthe resulting culture product.

fﬁfé ﬁh?§EE§QP%%§i§%h%%-;Q%EJEJ i@ﬂ_gﬁpe(fgpyession in a transfornmed cel

orei gn gene expression vector has been

[ Toduese Chasat ol e U0 AELIBLGLSORLUB e A Lo aly one of
(13) to %%9§nhcleotide sequence of a polynucleotide according to any
one of (1) to (12).

(14) The foreign gene expression vector according to (13),
wherein the protein encoded by the foreign gene is a multimeric
protein.

(15) The foreign gene expression vector according to (14),
wherein the protein encoded by the foreign gene 1is a
hetero-multimeric protein.

(16) The foreign gene expression vector according to (15),
wherein the protein encoded by the foreign gene is an antibody
or a functional fragment thereof.

(17) A transformed cell into which the foreign gene
expression vector according to any one of (13) to (16) has been
introduced.

(18) The transformed cell according to (17), wherein the
cell is a cultured cell derived from a mammal.

(19) The transformed cell according to (18), wherein the

cultured cell derived from a mammal is a cell selected from

the group consisting of COS-1 cells, 293 cells, and CHO cells.



(25) Use of the polynucl eotide according to any one of (1) to (12) for
enhanci ng foreign gene expression in a transforned cell. Advantageous
Ef f ect s ofol2012a05378n According to the invention, poyJeriioshics ng a

forei gn gene expression vector using a DNA el ement into a mammal i an host

WO 2012/ 005378PCT/ JP2011/ 065916 10 celd, the expression of a foreign gene
for a therapeutic protein, an anti body, or the |like can be significantly
enhanced. Brief Description of Draw ngs [Fig. 11 Fig. 1 shows a
graph in which (20)wahecorhnsfedmeyd thélaapkbiddabi bn ahyao@ARDH (EQI on t hat
a sanpl e subjected to ChlP- on- chip was chromatin- inmunoprecipitated
speci fi cald y1at,h wiverasitn tretprcdeith hirsdated W3y atie Msbeign gene igFig. 21
Fig. 2 is a schematic view of an SEAP expression vector into which a DNA

el ement Basuegmdriserg@skein.

(21) The transformed cell according to (20), wherein the
protein encoded by the foreign gene is a hetero-multimeric
protein.

(22) The transformed cell according to (21), wherein the
protein encoded by the foreign gene is an antibody or a
functional fragment thereof.

(23) A method for producing a protein characterized by
comprising culturing the transformed cell according to any one
of (17) to (22) and obtaining the protein encoded by the foreign
gene from the resulting culture product.

(24) A method for enhancing foreign gene expression in
a transformed cell into which a foreign gene or a foreign gene
expression vector has been introduced, characterized by using
a polynucleotide according to any one of (1) to (12) or a foreign
gene expression vector according to any one of (13) to (16).

(25) Use of the polynucleotide according to any one of

(1) to (12) for enhancing foreign gene expression in a

transformed cell.

Advantageous Effects of Invention
According to the invention, by introducing a foreign gene

expression vector using a DNA element into a mammalian host



[Fig. 31 Fig. 3 is a graph show ng the expression of SEAP under the control
of a CW pronoter in a stably expressing CHO cell line either wi thout a DNA
el enent owowbizvoERd¥4 el enent A2, A7, Al8, B5, or Cl4. Thecefibaai/se0is DNA

el ements A2, A7, Al8, B5, and Cl4 on enhancenent of expression were
confirmed. [Fig. 4] Fig. 4 copprises two graphs show ng the
expressi on of SEAP under the control of either an EF-la or an SV40 pronoter
in a stably expressing CHO cell line either without a DNA el ement or with
DNA el eneiatl 1A2tloe ekprelid aaf bed Soné i Phiyericefiontesst B@rapduA7 cqrcrdiame enent
of expression were confirned. [Fig. 51 Fig. 5 is a schematic view

of an antnbeeit idgFEsSIOtHaMikodyagane Kigearycenaly andahighlt. chain
co- expression) vector into which a DNA el ement has been inserted. 11
[Fig. 6] Fig. 6 conprises two graphs showi ng | evels of secretion (measured
by an ELI SA net hod) of an anti body under the control of either a CW or an

EF-1a premis ddbd ity @g%%i CHO cell line either without a DNA

elenent or wth DNA enent A7. e effect of DNA el enent A7 on enhancenent

e
of expression Vt%ﬁ[gflgeg:c f‘%‘ 1 show aAg[r]aéiﬁgr rie] wﬁ.ﬁgh Ztisﬁa@ cgc?rpffrrﬁ&ﬁ’w ng

t he sequence | eng el enen ated sequences.

Fig. 81, Fi 8 i .1h i t i P i
Stani y ey Soe wEPTRE SEF 1O G T RRER SOOI TR AR E b e A
el enrent A2 or a égteg Re uence. The effects af DNA %{qun%_@%: nd.rel at ed
sequencedon enﬂ%ﬁ efBAfoP expr'®®3i on STRSAMA AR ROPTECipitated )

Fig. 9 is a table showing the sequence | engths of DNA el enent A7 and

Fel'at od SosEase Iy With S St HaSey A 0ed wlnprheeBo; ARES LG s
showi ng the expression of SEAP in a_stably expressing CHO cell |ipe either
wi thout a DNA diFdfen! Fidi 2hiDNasehemeiicayisy of Aol SERH SHRIRFTECD The
effects of DNA el enent A7 and rel ated sequences on_enhancenent of

expr essi OI€h&e I8 iWiregeh a DNA element has been inserted.

‘ [Fig. 3] Fig. 3 is a graph showing the expression of SEAP
under the control of a CMV promoter in a stably expressing CHO
cell line either without a DNA element or with DNA element A2,
A7, Al8, B5, or Cl4. The effects of DNA elements A2, A7, AlS8,
B5, and Cl4 on enhancement of expression were confirmed.

[Fig. 4] Fig. 4 comprises two graphs showing the
expression of SEAP under the control of either an EF-la or an
SV40 promoter in a stably expressing CHO cell line either
without a DNA element or with DNA element A2 or A7. The effects
of DNA elements A2 and A7 on enhancement of expression were
confirmed.

[Fig. 5] Fig. 5 is a schematic view of an antibody
expression (antibody gene X heavy chain and 1light chain
co-expression) vector into which a DNA element ‘has been

inserted.



[Fig. 11] Fig. 11 is a table show ng the sequence | engths of DNA el enent
Al8 and rel ated sequences. [Fig. 121 Fig. 12 is a graph show ng

t he expr ewei201/08378EAP in a stably expressing CHO cel | Ipcmgrsitt/beso1en t hout
a DNA el enment or with DNA el enent Al8 or a rel ated sequence. The 12
effects of DNA el enent Al8 and rel at gdysequences on enhancenent of
expressi on were confirmned. [Fig. 13] Fig. 13 is a table show ng

t he sequence | engths of DNA el enment B5 and rel at ed sequences.

[Fig. 14] Fig. [FAgi.s6d Bigphéstompnisébetex premshoslodwSAR evels sifabl y
expressing CHO cell line either without a DNA el enment or with DNA el enent

B5 or a kelkattdsequeactiretheyehheel.ssafméboe) evein Bmtailsbde haides-
sequences on enhancenent of expression were confirnmed. [ Fig. 15]

Fig. 15 ichedchbiRi®1SBEERgnERe, SERVEHE Can eiBL fie PfoddWe £! BiraNts tGlkh ynd
rel ated sequences. [Fig. 16] Fig. 16 conprises three graphs

showi ng %&%Nr%é@,&%s_;,sb% eélff?&gf’né e 2 15l AR DEHRUY @S BiATe TR A€l br Ik ien €i t her

wi t hout a el ement or wwth DNA el enent Cl4 or a rel ated sequence. The

ef fect s, BuDUACHeslEny Chhea it feRdatad SIAAUARARS, O LrhANERIE N ol

expressi on were conf Fig. 17 1s a graph show ng

the expressi on_of SEAP | J xpressing HEK293 cell line either
Wi thout SIDRAPECSERT M35y %%Xee(f'enent A2, A7, A18, B5, or Cl4. The

effects of DNA el.enepnts_A2, A7, Al 5, and. Cl4 on enhancenent aof
expression in ﬁEﬁQQSQEeFf%'WﬁFﬁs@Dﬁ?FEﬁeﬁﬁOWlng the Sequencg“iené{hs

of DNA element A2 and related sequences.

[Fig. 8] Fig. 8 comprises three graphs showing the
expression of SEAP in a stably expressing CHO cell line either
without a DNA element or with DNA element A2 or a related
sequence. The effects of DNA element A2 and related sequences
on enhancement of expression were confirmed.

[Fig. 9] Fig. 9 is a table showing the sequence lengths
of DNA element A7 and related sequences.

[Fig. 10] Fig. 10 comprises three graphs showing the
expression of SEAP in a stably expressing CHO cell line either
without a DNA element or with DNA element A7 or a related
sequence. The effects of DNA element A7 and related sequences
on enhancement of expression were confirmed.

[Fig. 11] Fig. 11 is a table showing the sequence lengths
of DNA element Al8 and related sequences.

[Fig. 12] Fig. 12 is a graph showing the expression of
SEAP in a stably expressing CHO cell line either without a DNA

element or with DNA element Al8 or a related sequence. The



[Fig. 18] Fig. 18 is a view show ng nucl eotides at the starting and
endpoints on the basis of the full-length sequence of a DNA el enent A2, A7,

or Al18. [Wwo@o12ldk378i g. 19 is a vi ew showi ng nucl eoti des patr/spia1/0586

2012/ 005378PCT/ JP2011/ 065916 13 starting and endpoints on the basis of the
full-1ength sequence of a DNA el enent; B5 or Cl4. Description of Enbodi nents
Hereinafter, the invention will be specifically described with reference to
t he Exanpl es. However, these Exanples do not limt the technical scope of

t he i nveeififerct sThe DNrMsbedentrald andtrels ead pregenods ondirfiscatenentenzynes,
and the like to be used in the Exanples in the invention are commercially

avai | abl e fplesghiieiss il weade heonBieehadcordi ng to common procedures. Further,
procedures used for DNA cl oni ng, polynucl eotide sequence determ nation,

transformation [@figa DOBtrice! ha £allat tabng sHowti g anef seqBEnbEeStetpits
i solation of an antibody from an obtained culture solution, purification of

an anti be@y ppan@ iidierdd ks afify At Meh | skpQMR-LQ those skilled in the art
or are available fromthe literature. The term "gene" as used

herein incl udes[ﬂ%t. ggggFQleA, 1Qu%s%5%%ﬁy%ﬁ&9%§§fthﬁ%r@é@i%f her eof .

The term "pol ynucleot i used her S use nt ame neaning as a

nucl ei ¢ aghd, 3pd, A9, 1PEhHILE Y BV PLDES: JHHINUGLERLEIE AN

priners.

element or with DNA element B5 or a related sequence. The
effects of DNA element B5 and related sequences on enhancement
of expression were confirmed.

[Fig. 15] Fig. 15 is a table showing the sequence lengths
of DNA element Cl4 and related sequences.

[Fig. 16] Fig. 16 comprises three graphs showing the
expression of SEAP in a stably expressing CHO cell line either
without a DNA element or with DNA element Cl4 or a related
sequence. The effects of DNA element C14 and related sequences
on enhancement of expression were confirmed.

[Fig. 17] Fig. 17 is a graph showing the expression of
SEAP in a stably expressing HEK293 cell line either without
a DNA element or with DNA element A2, A7, Al8, B5, or Cl4. The
effects of DNA elements A2, A7, Al8, B5, and Cl4 on enhancement
of expression in HEK293 cells were confirmed.

[Fig. 18] Fig. 18 is a view showing nucleotides at the
starting and end points on the basis of the full-length sequence
of a DNA element A2, A7, or AlS8.

[Fig. 19] Fig. 19 is a view showing nucleotides at the



The terns "pol ypeptide" and "protein"” as used herein are used w t hout

di stinction. The term "gene expression” as used herein refers to a
phenonenonoi201dosxz® an NRNA is transcri bed froma gene aod/jezo11/d65985
phenomenon in which a protein is translated fromthe nRNA The term
"foreign gene" as used herein refers g a gene which is art|f|C|aIIy

i ntroduced into a host cell. ]he term"foreign protein" as used
herein refers to a protein encoded by a forei gn gene. The term "gene
expr essi gnattfiing asd ehebdities b giebastic af pbleyfuwrl ebéngeh w@gusnced n t he
direction of the reading frame of transcription, at |east a pronoter

regi on, aff ar eNan JeRfentab & ranscription term nator region (poly (A
addition signal) . The term"activity of enhancing foreign gene
expression” as used herein refers to the activity of enhancing the
production of a foreign protein in a host cell by creating an environnent

advant aggQis: o ?eyaﬂngglﬁﬂﬁéalﬁggkgranslatlon for DNA around a gene

expression unit containing a forelign gene and significantly inproving the

transcription ?@geﬁ %E%|§IIOQH§fIQ& ion will'hgel erdle ﬁ? nt" as

used herein refers o a pdlynu eot| aV|ng an activit of e

forel on 9ene SXRLesslan L0egosga retﬁ PIhYILS! OB LS q5sd 10 the

Vi Ci ni ty reSSI on Unl t € expr éssion vector

cont ai ni n en Xpr I n
%ampq & e %Sil%ﬂtgth% technical scope of the invention.

The plasmids, restriction enzymes, DNA modification enzymes,
and the like to be used in the Examples in the invention are
commercially available products and can be used according to
common procedures. Further, procedures used for DNA cloning,
polynucleotide sequence determination, transformation of a
host cell, culturing of a transformed host cell, isolation of
an antibody from an obtained culture solution, purification
of an antibody, and the 1like are also well known to those skilled
in the art or are available from the literature.

The term “gene” as used herein includes not only DNA,
but also mRNA thereof, cDNA, and RNA thereof.

The term “polynucleotide” as used herein is used in the
same meaning as a nucleic acid and also includes DNA, RNA,
probes, oligonucleotides, and primers.

The terms “polypeptide” and “protein” as used herein are
used without distinction.

The term “gene expression” as used herein refers to a

phenomenon in which an mRNA is transcribed from a gene and/or



The term "functional fragment of an anti body" as used herein refers to a
partial fragnment of an anti body having antigen-binding activity and

i ncl udes wehp1psdys )2, and the WO 2012/ 005378PCT/ JP20ptnQ6mA1/66588s | i ke.
However, the termis not limted to these nolecules as |long as the fragnent
has a binding affinity for an antigen 41. DNA el ement to be used for
enhanci ng forei gn gene expression As shown in Exanple 1, a DNA

el enent according to the invention can be obtained by using the interaction
bet ween acphpinaimecthdn showdikdB angdrgeadni tsDiNtanshagedefabm the imRNAmi d t hat
the acetylation of histones (H3 and H4) is associated with the activation

of transcripti ahe &egmt WooBh Bnt Hene” ess Kol hrare iadvetatredtoegéeory i s
that the acetylation of histones is associated with a change in nucl eosone

conf or mtiHEEH N Wkt BF TBHETy t et rbdséOaeihabl 8§ abgtaeetyl.at ed, thereby
being electrically neutralized, resulting in weakening of DNA-histone

interactions ( Yerh WFA6) DRI S Aruc] £qsumesh &R generd Fansgra ption.
Trends Cenet. 22 (6) : 320-32 . The other theory is that the acetylation

of hi sto%@g&@?&%&%%gﬁg\ﬁé hf(gpgiégc%éllil ment of various transcription

factors at an Hi stone™ acetylases - versatile players. Genes

Bt (2 W o ARt ST R i T

the acetylation S 1s assocla e ac i'on o
transcriptian, %pd b Orf&n 1N dghraq?ﬂrgi uno {echg't “(¥E% | P) using
an anti - %@etaylpﬁ é’dn‘hciyls{)g:rfé ﬁaa‘%t hody G4 i % 5osst B & ]L[ot oncentTale a DNA
el ement i:éﬁ%?%&ianggggiggggﬁtaég gggé%p%rg%bte%ﬁregion, a foreign

gene, and a transcription terminator region (poly(A) addition
signal) .

The term “activity of enhancing foreign gene expression”
as used herein refers to the activity of enhancing the
production of a foreign protein in a host cell by creating an
environment advantageous to transcription and translation for
DNA around a gene expression unit containing a foreign gene
and significantly improving the transcription and translation
efficiency.

The term “DNA element” as used herein refers to a
polynucleotide having an activity of enhancing foreign gene
expression in cases where the polynucleotide is located in the
vicinity of a gene expression unit or in a foreign gene
expression vector containing a gene expression unit.

The term “functional fragment of an antibody” as used

herein refers to a partial fragment of an antibody having

antigen-binding activity and includes Fab, F(ab’),, and the



In the present invention, A2 is an exanple of a DNA elenment to be used for
enhanci ng forei gn gene expression. A2 is located in the region from
80966429 wo 280%048¢8 of human chronpsone 15 and is a polpymuetrovésdes
sequence of 8450 bp, having an AT content of 62.2% The pol ynucl eoti de
sequence of A2 is represented by SEQJ3 NO 1 in the Sequence Listing.

A7, Al8, B5, and Cl4 are exanples of simlar DNA elenents. A7 is |located in
the region from 88992123 to 89000542 of human chronosone 11 and is a

pol ynucl adkiede Hegueree bhe8d@bmhis nravildgiardAtocoheésatmoliebdl&2%s The
pol ynucl eoti de sequence of A7 is represented by SEQID NO 2 in the
Sequence 1onst iaRgthe fragmdh® itad eCcaiediny taEr e WwrEdr o Lnl2ipd76 t o
111284450 of human chronosone 4 and is a pol ynucl eoti de sequence of 8475
bp, having an AT content of 62.54% The pol ynucl eoti de sequence of Al8 is
represented by SEQ 1D NO 3 in the Sequence Listing. B5 is | ocated

in the ragi Afél%mézflé%‘&?é%ste% %é?%ﬁg%écﬂig PR TG eHRSOE d 80HLA S 2

pol ynucl eot 1 de sequence of 8401 bp, ving ah AT content of "66.37% The

pol ynucl eot i de ,s€ e .qf i pr e ?ﬁg@ A4 it

Sequence Listi ﬁ% Ll l%FiElr;i%l"‘p;siL,er %1’4%??#%%%% In a{t#e&"?aelgr?%naf réc}r‘r?ﬁa

46089056 .t 9, 46Q97482 of. hupan_c sone. I al.y.nucl.e

seqguence %]fveg%i'?rbpc,a a%?n%@%%l&grggg}qt entl%éf %3%. 81%5%%%4&:%0 yl?lelj.écvl’%%?i de

sequence of Cl4 is. represented by SEQ I.D 17 5 in the Sequence, Listing.

et ARSRGHSY RESEERRVIT R SEROTHA R or L7 GETRARL erdpr SEATH of he

DNA el enent can be assayed by using the activity of a protein encoded by a

Fepor t or CEet BRAFSIY SEAPROTRLFRARRS (1 229cR4 s eSPREIaLeANAS of &

reporter protein in the presence of the DNA el enent |s increased,

pr ef er ablyPSHP MY AGHRS r GRS CHRE R o FARGATYP MU tEHRRT 7S A even

nor e preferablg five times or nore as conpared with the case where the DNA
P

el ement PeTLRAPPEIEAL, tPrRe PR&ETYehE Hhadtahhe & arttverah it of 1 Hehvenem
activity of enhancing foreign gene expression. Even in cases where the

activity lissaprerdatsed witkwchangs br nustleosame sopfipasedd arhan swek wil |
reduce the cell culture scale and the cell culture tinme, and as a result,
it is possindmen thetehistohe \Haslld aade r adatylehedcelthemghivurkeeest . | f
the yield is increased, then it is possible to supply stably a foreign
protein tedewrnised las anphérsddeeti,cal resulaidgti dm i webkencehl ocwfture
cost is reduced, the cost for the foreign protein to be used as a
phar macemnNzAcali dtorteeduded e rand itdies f i Matedilalr bugden O0mopal i ermyndmwichom t he
foreign protein is to be admnistered is also reduced. In the invention,
any one fudllsstme BhA ejgientBafiBYription. Trends Genet. 22(6):
320-329) .The other theory is that the acetylation of histones
is associated with the recruitment of various transcription
factors (Nakatani Y. (2001) Histone acetylases - versatile
players. Genes Cells. 6(2): 79-86). In either theory, there
is a high possibility that the acetylation of histones is
associated with the activation of transcription, and by
performing chromatin immunoprecipitation (ChIP) using an
anti-acetylated histone H3 antibody, it is possible to

concentrate a DNA element interacting with acetylated histone

H3.



be used alone, and two or nore copies of one type of the DNA el enent may be
used. Alternatively, two or nore different types of the above DNA el enents
may be uswo 201/@837Ri nation. A2, A7, Al8, B5, and Cl4 ar ecpreirinediexanpl es
of the 18 DNA elenent to be used in the invention. The DNA el ement
to be used in the invention may be a pg ynucl eoti de sequence which

conpri ses a pol ynucl eoti de sequence having a honol ogy of 80% or nore to any
of the polynucl eoti de sequences represented by SEQ ID NOS: 1 to 5 and has
an activity of Ientia piregehar fmgengeoe, &2pt ®as exandhe oficnDNAg/L egier@0% or
nore is preferably a honol ogy of 90% or nore, nore preferably a honol ogy of
95% or MycEbe RSH PoEbahablcd ngy her®l ggyetle SRBrosshone. Ahespmgated eot i de
sequence honol ogy search can be perforned in, for exanple, the DNA Dat abank

of Japan j@f tiee regki@riHrdeh & YWD P FASHE UurBlAShromosome The
DNA el enent to be used in the invention may be a DNA el enent which

hybri di zeg %%d31@05y88§§ﬁ8E1€8t98€sbéhh@ﬂc@fo@ poLY YS! erd deg seRuence
conpl ementary to a pol yhucl eotide consisting of a polynucleotlde seqguence

sel ect ed Jdis &%E%ﬂr%lép ﬁ”5'§kb”%c9f e Q yawickeg gﬁ%eseaflemesls

represented by to 57under stringent conditions and has an
activity of Ccl e expressio erm "stringent
condltlonepﬁéggﬁkﬂéukg gﬁg tg g%ngﬁ%|%% u?ﬁcﬁhFé%ggnéd caIIed
specific hybri d A Jon-s eC|f|c h For
exanpl e, condi %% nélgh i o?‘rﬁ?e palreyS g rsaiLﬁ“ o‘}r g%\’uc B asci d

pol ynucl ok fdel SERLENCE: R %893% oFBrBa H 7 Brdiest T80 % B ity 0% or
more, nng%égég;gégnﬁl%g%(qsngrgolynucleotlde sequence of 8420 bp,
having an AT content of 64.52%. The polynucleotide sequence
of A7 is represented by SEQ ID NO: 2 in the Sequenée Listing.
Al18 is located in the region from 111275976 to 111284450
of human chromosome 4 and is a polynucleotide sequence of 8475
bp, having an AT content of 62.54%. The polynucleotide
sequence of Al8 is represented by SEQ ID NO: 3 in the Sequence
Listing.
B5 is located in the region from 143034684 to 143043084
of human chromosome 1 and is a polynucleotide sequence of 8401
bp, having an AT content of 66.37%. The polynucleotide
sequence of B5 is represented by SEQ ID NO: 4 in the Sequence
Listing.
Finally, Cl4 is located in the region from 46089056 to
46097482 of human chromosome 11 and is a polynucleotide

sequence of 8427 bp, having an AT content of 63.81%. The

polynucleotide sequence of Cl4 is represented by SEQ ID NO:



WO 2012/ 005378PCT/ JP2011/ 065916 19 preferably 99% or nore to a
pol ynucl eoti de sequence selected fromthe group consisting of the
pol ynucl egbi2de/mssgences represented by SEQ I D NOCS: 1 tecyimyhiveoees, and
a conplenentary strand of a nucleic acid conprising a pol ynucl eoti de
sequence having a | ower honol ogy does; not hybridize are exenplary stringent
conditions. To be nore specific, conditions in which the concentration of
sodiumsalt is from15 to 750 nM preferably from50 to 750 mM nore
pr ef er ablby iftr ahe3®@duents) Mt irdwe. t enperature is from25 to 70C,
preferably from50 to 70C, nore preferably fromb55 to 65C, and the
concentration gh f&Mmitdich f tae dct OvioHopeahanaing fopeigdh dend0%
nore preferably from35 to 45% can be exenplified. Further, as the
stringeng il ot COREi bNARNS 1balenta il tha iééé?édabyehsh}ﬂy ithegation
in which the concentration of sodiumsalt is generally from 15 to 600 mV
pref erably.firqm S8t 9 0&9&@1\41 4 Sadd &l e mabbpoirite 388et 8ubR0 gMEmd t he
tenperature is fromb0 to 70C, preferably fromb55 to 70C, nore preferably
from 60 L GnGhdll De 19XE0BEL etk the acCiPEEFAUE SkiLhsfLR dhR 1A can

0 refer

easily obtarn such a honol ogue gene wt nce to ecular oni ng
( Sanbr ook et _al. . I | ar ing. .a. tl(?[?_t gﬁ@q;iq!f&w. ,
Col d Sprilrif‘g%ﬁaer g%sl_egbcg?/ta%ttg%yl- ngs%qf%%&yﬁlsﬁe |e\c/)dre aitnvi ew, (1989))
or the Iike, Further, the honoloqgy of_th bove- penti oned | vnugl eoti de
sequence'bé'aHWBetJdg?%r% H‘&’febymargmf%ﬁ%@ %?u%% % 5r[§ r?\’/h The  same
manner. 20 I %r odgc:ti on.of a nutation (deleti oa, sulgsti tution,
and/ or ad®HE BAPIETES 1ohe 160 v dMeEnPF oRBES pdf y R BT R d%! SR 8 %%n be
performed by a nmethod known in this technical fjeld such as a Kunkel nethod
or a gapMeEr8upEx DBt Re8MeBE hEsBAt oRTERARREnetRBdPNEGT L ¥RSMbI €A1 St at i on
introduction kit utilizing a site-directed nutagenesis nethod ( for
exanpl e, detrexmined neduhadeuradl Gt IHkERa OBi RERRCINI MEPZRELIE gene
(manuf actured by TakKaRa Bio, Inc.), or a LAPCRin vitro Mitagenesis series
kit (manekasepsddrby FakaRANBrases ntigye tde préiviiky éanipereasad Bach a
mut at ed pol ynucl eoti de can al so be used as the DNA el ement of the
i nvent i ontwoAs imies DA msireneritt dfs texpdaheshttilert; thimmMill fedugpenthe
conprising at |east 3000 or at |east 2000 consecutive

cell culture scale and the cell culture time, and as a result,

it is possible to increase the yield and reduce the cell culture

cost. If the yield is increased, then it is possible to supply

stably a foreign protein to be used as a pharmaceutical. In

addition, if the cell culture cost is reduced, the cost for

the foreign protein to be used as a pharmaceutical is reduced,

and the financial burden on patients to whom the foreign protein

is to be administered is also reduced.

In the invention, any one of the above DNA elements may
be used alone, and two or more copies of one type of the DNA
element may be used. Alternatively, two or more different

types of the above DNA elements may be used in combination.

A2, A7, Al8, B5, and Cl4 are preferred examples of the



nucl eoti des of a pol ynucl eoti de sequence represented by any one of SEQ ID
NOS: 1 to 5 in the Sequence Listing can be used. Exanples of such a parti al
fragment wobiwes37sA2-1 t 0A2- 17 which are partial fragmeotrapofii/d@v1A7-1 to
A7-18 which are partial fragnents of A7; Al18-1 to Al8-4 which are partial
fragments of Al 8, B5-1 to B5-6 which pge partial fragments of 35, and Cl4-1
to Cl4-14 which are partial fragnents of Cl4. However, the DNA elenent is
not limted to these partial fragnents as long as it has an activity of
enhanci n@NrROrdiegrerge e enessi am the t hevenveonhi on, anyone of the above
partial fragnents
The DNA element to be used in the invention may be a
polynucleotide sequence which comprises a polynucleotide
sequence having a homology of 80% or more to any of the
polynucleotide sequences represented by SEQ ID NOS: 1 to 5 and
has an activity of enhancing foreign gene expression. The
homology of 80% or more is preferably a homology of 90% or more,
more preferably a homology of 95% or more, most preferably a
homology of 99% or more. The polynucleotide sequence homology
search can be performed in, for example, the DNA Databank of
Japan or the like using a program such as FASTA or BLAST.
The DNA element to be used in the invention may be a DNA
element which hybridizes to a polynucleotide consisting of a
polynucleotide sequence complementary to a polynucleotide
consisting of a polynucleotide sequence selected from the group
consisting of the polynucleotide sequences represented by SEQ
ID NOS: 1 to 5 under stringent conditions and has an activity
of enhancing foreign gene expression.
The term “stringent conditions” as used herein refers
to conditions in which a so-called specific hybrid is formed
but a non-specific hybrid is not formed. For example,
conditions in which a complementary strand of a nucleic acid
consisting of a polynucleotide sequence having a high homology,

i.e., a polynucleotide sequence having a homology of 80% or

more, preferably 90% or more, more preferably 95% or more, most



may be used al one, and also two or nore copies of one type of the parti al
fragment maybe used. Alternatively, two or nore 21 different types of the
partial fweguenis37say be used in conbination. Further, a&ciubtoil/essgic
sequence and a partial fragnent of any of the above-nenti oned DNA el enents
may be used in conbination. In the abpge conbination, the full-length
sequence and the partial fragnent nay be derived fromthe sanme DNA el enent
or fromdifferent DNA el enents. As for the pol ynucl eotide sequences
of the resederiabd f vagrert aopé #2,a A llyror Yestpide ssdqudnree EH hantddot | de
sequence of nucleotides 1 to 3000 of SEQID NO 1 in the Sequence Listing;
A2-2 cor respondte tgréip pohyidtliest icke sikgupbtonatlevelide! igeseitddsto 5800
of SEQID NO 1 in the Sequence Listing; A2-3 corresponds to the

pol ynucl e@id desR@UENSS ObrpucigotNGies 540t d 0584RPpeiadE&s| D &8 1ain the
Sequence Listing; A2-4 corresponds to the pol ynucl eoti de sequence of

nucl eot i %gﬁn pA&hdrt 4400 Ofr R0 &N 1hiiB1ERE Seeliencedﬂ{p%tllsrhgl A2 5

correspo to the polynucleotlde sequence of nucleotides 701 to 2200 of

S I Bontd i SRAUEOGEhLS! i P £ SBLEESBRNSIARY | s not

pol ynuc e sequence of “nucl eot | es In the

Sealence it Al pOLpSSRSU i ol pobhde seuennl
Cor e3P0 L e BEOYEheoL U5 SONED Lo ek ePhd €65 dRlnt 27000 o

pol ynucl eoti de sequence _of nucl eoti 3700 of SEQ in the
Sequence 15 S'S - TA2E90 o rr@gpoﬂﬁgg?ﬁa%ﬁe f\}iﬁ“‘zoﬁ‘g/%ﬁ%gp@u P¥044/ 065916
22 pol ynucl eot i de sequence of nucl eotides 2001 to 5800 ¢ EE QIDNO 1in
the Sequé¥edamdtivhgr M 3PP Eor FalpBiasthe tREPPERYRLEN éﬁt Be"seRuehce of
nucl eotides 2801 to 7000 of SEQID NO 1 in the Sequence Listing;, A2-12
cor r espofidSCt opraéepabynuéirent Pletoed0hcanare mict korakiky froam t 95 5890 of
SEQID NO 1 in the Sequence Listing; A2-13 corresponds to the
pol ynucl é&t’Cde andq trdvec ecapfcanuctatoidnlest 200imanide0d soff reBQA TANGO0H, i n t he
Sequence Listing; A2-14 corresponds to the pol ynucl eoti de sequence of
nucl eot i gae 286 1o £845026f t SEEP % D mNdre prafanpblSedurmanceSLEot #hy;caR- 15
corresponds to the pol ynucl eoti de sequence of nucleotides 1 to 5800 of SEQ
| D NO 1lden ekemBddiicede Li SuintdierA2- 868 cbheespontsgent t heorpdl tyiwrs eot | de
sequence of nucleotides 701 to 7000 of SEQID NGO 1 in the Sequence
Li sting; candliAZ?-dng o esptuity bofiheepodfuec!leght téisegiienceén ofhich
nucl eoti des 2001 to 8450 of SEQID NO 1 in the Sequence Listing.

the concentration of sodium salt is generally from 15 to 600

mM, preferably from 50 to 600 mM, more preferably from 300 to
600 mM, and the temperature is from 50 to 70°C, preferably from

55 to 70°C, more preferably from 60 to 65°C can be exemplified.

A person skilled in the art can easily obtain such a
homologue gene with reference to Molecular Cloning (Sambrook,
J. et al., Molecular Cloning: a Laboratory Manual 2nd ed., Cold
Spring Harbor Laboratory Press, 10 Skyline Drive Plainview,
NY (1989)) or the 1like. Further, the homology of the
above-mentioned polynucleotide sequence can be determined by

a FASTA search or BLAST search in the same manner.



As for the pol ynucl eotide sequences of the respective fragnents of A7,
A7-1 sequence of nucl eotides Sequence Listing; A7-2 sequence of nucl eotides
Sequence woWimwys3787- 3 sequence of nucl eoti des Sequence pLirgP20GNeshHG 4
sequence of nucleotides corresponds to 601 to 3600 of corresponds to 3601
to 8420 of corresponds to 5401 to 8429 yof corresponds to 3401 to 6400 of
the polynucleotide SEQID NO 2 in the the polynucleotide SEQID NO 2 in
the the polynucleotide SEQID NO 2 in the the polynucleotide SEQID NO 2
in the 23 Sequeneeducitiiong;of\7ab morateisponddelettibea, padubsatc taotiate,
sequence of nucl eotides 1501 to 4500 of SEQ ID NGO 2 in the Sequence

Li sting; af&/@rcoadasposds tintdetpel yiwsteohéfeiseadenas yafudlksdieiode des
4401 to 7400 of SEQID NGO 2 in the Sequence Listing; A7-7 corresponds to

the pol yechReidddeaseBEeperr 8Fmed LA hdehod Rboka DA D8 RAALRNO 2 in

t he Sequence Listing; A7-8 corresponds to the pol ynucl eoti de sequence of

nucl eoti geg1h (3P &f K%l%QélDrd@ho% IdY e RRAUEL MG 1d 8 hdhody -Sr

corresponds to the pol ynucl eoti de sequence of nucl eotides 1501 to 5400 of
SEQ I D N& i . %éq?foedu i.ng; 0 cor i -

gol ynuc:\légg_tsl%éi_ %siggleln%ge of nucl zgtr?%?s? gj}%al %o"{é%%?qo@?§é%%@l\%l%n;n t he
equence  Li.s ; - rr cl.eo e o]

nucl eot i (}feSF éﬁggitz g&z?%ﬁ(i%e _é%%gpg%ﬁé?u‘;Q?%H%%%Q%'eeqtﬁlec%ldcg%ff?setq%n ; W7- 12
correspon t e pal cl.eotide .se of nucleaqtides 4 to 8420 of
SEQ | DpN&Cliﬁ‘fq%ﬁH{]he(%ccteuﬁogt |%ql&e@9&§? coé]lroe’spgﬁ{b%'e)t 0 ikﬁ%tant'G

pol ynucl eoti de. sequenge, of _nucl eotides 1 to 5400 of SEQ ID NO 2 in the
Sequence (PSR A 2% 0T PEEBENdE. G0 THE: bol TRuA ch i BERs ddchce f

nucl eotides 1501 to 6400 of SEQID NOQ 2 in the Sequence Listi nqgo) A7-15

cor r espoftfE AIENGR HAGIRT dth dearBHRstar et BUIHRRUBL 240 0 7400 of
SEQID NO 2 in _the Sequence Listing;, A7-16 corresponds to the

pol ynucl &8t itde dediferiad dfe Mrgdot SEEH MO tES gy RP MBSEGMHE MO C3in t he

Sequence Listing; A7-17 corresponds to the pol ynucl eoti de sequence of
also be used as the DNA element of the invention.

As the DNA element of the invention, a partial fragment
comprising at least 3000 or at least 2000 consecutive
nucleotides of a polynucleotide sequence represented by any
one of SEQ ID NOS: 1 to 5 in the Sequence Listing can be used.
Examples of such a partial fragment include: A2-1 toA2-17 which
are partial fragments of A2; A7-1 to A7-18 which are partial
fragments of A7; Al8-1 to Al8-4 which are partial fragments
of Al18; B5-1 to B5-6 which are partial fragments of BS5; and
Cl4-1 to Cl4-14 which are partial fragments of Cl4. However,
the DNA element is not limited to these partial fragments as
longas it has an activity of enhancing foreign gene expression.

In the invention, any one of the above partial fragments
may be used alone, and also two or more copies of one type of

the partial fragment may be used. Alternatively, two or more



WD 2012/ 005378PCT/ JP2011/ 065916 24 nucl eotides 1 to 6400 of SEQID NO 2 in
t he Sequence Listing; and A7-18 corresponds to the pol ynucl eoti de sequence
of nucl eovoder/b5H% to 7400 of SEQ ID NO 2 in the Sequeatgpiiishésag

As for the pol ynucl eotide sequences of the respective fragnments of Al8,
Al8-1 corresponds to the pol ynucl eotiglg sequence of nucleotides 1 to 5040
of SEQID NGO 3 in the Sequence Listing; Al8-2 corresponds to the

pol ynucl eoti de sequence of nucleotides 1001 to 6002 of SEQID NO 3 in the
Sequence diiffidrgit AlPpds Cfr esipon@artd atlhef padnyents e aialyd ebs e quexdc el of

nucl eoti des 2001 to 7000 of SEQ ID NO 3 in the Sequence Listing; and Al18-4

cor r espordmyigadtionol yuueheet,i de reaquaresyt Juilanid dasd IDPhtoi D00 of
SEQ ID NO 3 in the Sequence Listing. The start and end points of

the respegligifedt 88N} & r0f hd2boye -AithtAlhed enal SPedéht § ddhpernudegure 18.

As for the pol ynucl eoti de sequences of the respective fragnments of B5, B5-1

cort esponds ddudiis Ry NUCLLA AL e, 560 RERLIhalCheOES h 1.0 AN Of SEQ

IDNO 4 1n Sequence Listing; B>-2 corresponds to the polynucleotide
353 Cor PRSI BT Ple be e drBiomSrie by bt dhe o PRIEEO0RIE 1o seon
pol ynuel OO 63 Cishfore ORI ot ok 2 fefghh8 0 'S0 Tb Mo 4 in the
nucl eot | des S0PH § Fod S0P OSB D RGP (3RSt e (e TR LA 356
Correspor%q:%é[m%nts of A2, A2-1 corresponds to the polynucleotide

sequence of nucleotides 1 to 3000 of SEQ ID NO: 1 in the Sequence

Listing; A2-2 corresponds to the polynucleotide sequence of

nucleotides 2801 to 5800 of SEQ IDNO: 1 in the Sequence Listing;

A2-3 corresponds to the polynucleotide sequence of nucleotides

5401 to 8450 of SEQ ID NO: 1 in the Sequence Listing; A2-4

corresponds to the polynucleotide sequence of nucleotides 701

to 2700 of SEQ IDNO: 1 in the Sequence Listing; A2-5 corresponds

to the polynucleotide sequence of nucleotides 701 to 2200 of

SEQ ID NO: 1 in the Sequence Listing; A2-6 corresponds to the

polynucleotide sequence of nucleotides 701 to 3700 of SEQ ID

NO: 1 in the Sequence Listing; A2-7 corresponds to the

polynucleotide sequence of nucleotides 2001 to 5000 of SEQ ID

NO: 1 in the Sequence Listing; A2-8 corresponds to the

polynucleotide sequence of nucleotides 4001 to 7000 of SEQ ID

NO: 1 in the Sequence Listing; A2-9 .corresponds to the

polynucleotide sequence of nucleotides 1 to 3700 of SEQ ID NO:

1 in the Sequence Listing; A2-10 corresponds to the



25 the pol ynucl eoti de sequence of nucl eotides 4001 to 7000 of SEQ ID NO 4
in the Sequence Listing. As for the pol ynucl eoti de sequences of the
respect i weofnegpoest8s of Cl4, Cl4-1 corresponds to the pecyneuiieossoce
sequence of nucl eotides 960 to 4015 of SEQ ID NO 5 in the Sequence
Li sting; Cl4-2 corresponds to the polypucl eoti de sequence of nucleotides
1987 to 5014 of SEQID NO 5 in the Sequence Listing; Cl4-3 corresponds to
t he pol ynucl eoti de sequence of nucl eotides 4020 to 7119 of SEQID NO 5 in
t he Sequendgnhiciidotd,deCéégbencer e§ponckedvidde 2200y rec 6800 dEé SEQUENCe of
nucl eoti des 960 to 8141 of SEQID NO 5 in the Sequence Listing; Cl4-5
correspomnds to the Hid ypggheateda isanuenceant 1nud@atdgemddb0tbo BEL1 of
SEQID NO 5 in the Sequence Listing; Cl4-6 corresponds to the
pol ynucl eoliiee Sedtanee sehusnekest i 1es1 4982369 Hddtl of 796Q 6P $Kp T in the
Sequence Listing; Cl4-7 corresponds to the pol ynucl eoti de sequence of
nucl eot i 3 960,40 4 | B,iNG ; IjnAghgzsqgﬂerr@%dﬂ@gi 0g; 1Gl4-8
correspogﬁz '?lg 'EL etg%lyﬁgéFgg%d?lg’gqlu%lce of nucl eotides 2994 to 7119 of
SEQ I D NQ) ' .Seq IStjeng: r pppd

wgﬁﬁ%¥dEfé3%fa% %%%%%n%e Bf_ggggﬁéggd%% H8sPPRUSH @ 5@@%%? EPin t he

pol ynucl e sequence of” nucl eoti to 8141 of SEQID

nucl oot 885 11 { EnsciE oreGREPFR” Ry (R S MRS cRuC s T

corresponds_to the pol ynucl eoti de_sequence. of ti 1987 19 of
SE0 1 D NBP Ly s el AR B e FOEE 1 8ae 1AL XA I 0 R0

pol ynucl egti de sequence _of nucl eqtides 2994 _to 8141 of SEQ ID _NO_,5 in the
SequencePitstt ng™ 18 FUPPRES pord 19 1 hé‘zﬁgﬁyrﬁﬂﬁ%ﬁ?% Lefed® of

nucl eoti des 960 to 7119 of SEQ ID NO 5 in,éhe Seqj:ence Li sti 9% and Cl4-14
cor r espoR@d YERROtI6lS) AEANETCEIS L sRYtLRebldr S R BT §8501987°FQ Hh41 of
SEQ ID NO 5 in the Sequence Listing. The start and end paints of

ng.
the resp®ti vk fifladgmht Seaghepseardd NSy ePErds SATFKTRIPGH FPgure 19. 2.
Acqui sition of pol ynucl eotide In the invention, a polynucl eotide
cont ai ni P@lanuslaam dfereqessse af rudkaet e priotei P8 hOHSEOUER N of
which is to be increased, which will be described |ater, can be obtained by
comon paocédur éheas Segmenidsed Lisitdwmg ;Fo2exdnplaprrastendpol yhudihet i de
can be isolated by screening a cDNA |ibrary derived fromcells or tissues
expr essi pyliymadlecsigle gemransiengfanDNAepitdldessOtthesi 2800 byt BBEAFTDased on
a fragnent of the foreign gene. nRNA can be prepared by nethods commonly
used i n tNai:s 1t eehrihealSeluende Edrstaxmyplamd tAre Ik ldermrsgasisigso arles t r eat ed
wi th a guani di ne reagent, a phenol reagent, etc., thereby obtaining total
RNA,  and goigmerflieast. i qelseoidnce BRANGORRAE i desobo @i nesl say canfadEQ rim y
col um nethod using an oligo (dT) cellul ose colum or a poly U Sepharose

col um ceyef.aitniiRg tIRPEARAE @ssigqrrier, or the like, or by a batch

As for the polynucleotide sequences of the respective
fragments of A7, A7-1 corresponds to the polynucleotide
sequence of nucleotides 601 to 3600 of SEQ ID NO: 2 in the
Sequence Listing; A7-2 corresponds to the polynucleotide
sequence of nucleotides 3601 to 8420 of SEQ ID NO: 2 in the
Sequence Listing; A7-3 corresponds to the polynucleotide
sequence of nucleotides 5401 to 8420 of SEQ ID NO: 2 in the
Sequence Listing; A7-4 corresponds to the polynucleotide

sequence of nucleotides 3401 to 6400 of SEQ ID NO: 2 in the



27 method. Also, the poly (A) + RNA may further be fractionated by sucrose
density-gradient centrifugation or the like. Then, a single-stranded cDNA
i s synt hegopzetb/ies3?eg t he thus obtai ned nmRNA as a tenpl ater/jardi/8690% usi ng
oligo dT prinmers and a reverse transcriptase. Fromthe thus obtained

singl e-stranded cDNA, a doubl e-strandea cDNA is synthesized using DNA
polynerase |, DNA |igase, RNase H, and the |ike. The thus synthesized
doubl e-stranded cDNA is blunted using T4 DNA pol ynerase, followed by

| i gati on Seqruamcedapi etihgyca7as BcoRreadanter )tqg phespudrylwtliemt,idend t he
li ke, and the resulting DNA is incorporated into a | anbda phage such as
kgt 11 t 0 sReflice® I0F Wued Gk Mg 0 Whes efno @ eDNEQ | T avgy: canibec s epar ed.
It is also possible to prepare a cDNA library using a plasm d vector other

than |a uehrgesti Jhengaf here ac6lpB8pEeARLAIYH NFha tRy1IgaTudNdH Baposi tive
clone) may be selected fromthe cDNA Ilgrary I n cases where the

above- meldQpeft P %ﬁ%tf&é@%&i{ﬁfdcé 0f4d NS LBHA I H@)P@dﬂ?tﬂk@ of a

protein or ‘a poI ynucl e e containing a foreign gene is isolated from

genom ¢ Neel BPEE’E_‘H&DI\I%# G GOPLALBLAGSPIUTOLAL %ﬁﬁ{%ﬂ%ﬁe regions

is isolate rom genom C according to a common p ecul ar
Coning (1282 M ddt %&Zy@i&ﬂytol%%éol%fl)sﬁ TPSReM
extracte oma ce an ‘organism as ‘a co Iect| on

, tid t ed d h f
genom ¢ BRAEI Do “%#?ﬁg'ﬁeé%- GREEr IPRBE0. T ofhEy BRAE ST Pod of

Cryer et al ds in Cell Bio 12, 39-44 (1975) or_the nethod of
5 pni 1 &m(ra g YRR EhymaF 00,05 S50 1800053 Yy g sqatience

The target, DNA el enent or the pol ynucl eoti de containing a foreign gene can
al so be B4R By - %&Oré%ﬁﬂr@s tHee %?H%W](W c‘?rﬁ&}%%‘g‘ge nry A
Erlich, Atockton press (1989) ._In the anplification of a polynucleotide
usi ng thélqﬂél’?qw{d%ﬁjw? tq 6499 GePEQVIR Net i 1Bithy 8eguerRgddl NI ar e used
as prinmers and genomc DNA is used as a tenplate. The anplified gene is
used aft&7-tife prryrrependsdetseqidice RPlynechentids corbivemss Afthe
tenplate for PCR, a genomc DNA |ibrary such as a bacterial artificial

chr onosomei(IBAC)L desen2$81used4 00 of SEQ IhNOhe dnidre Bagdentchd s ymrgic| eot i de
containing a foreign gene whose sequence i s not known can be obtai ned by
(a) prepigd a geneespdmdsy &ocordieng polyneoheohigeocetdguencand ¢bh)

sel ecting a desired polynucleotide fromthe prepared gene |library and

anpl i fyi mgdle®tficiempebeaio deo 0 Besgered NObraiy tdensbqupnepdrsiest ixyg;
partially digesting chronosomal DNA obtai ned by a cormon procedure froma
cell linamwfizan esepesSchd® beousathels poTehli€TébONAOULRLUESIdRY abf
appropriate restriction enzyne to fragnent the chronosomal DNA, |igating

the obt aimed dd@aENL ot & AB4apRIOREDAtIENYECt 9h, tANdejlbheduci Ngidde vect or
into an appropriate host. The gene library can al so be prepared by

extracting nRNA dspraéhengs! | o SHdesHS1pgue BB 1aem LReUERNR |égating

the cDNA to an WD 2012/ 005378PCT/ JP2011/ 065916
nucleotides 1 to 5400 of SEQ ID NO: 2 in the Sequence Listing;
A7-14 corresponds to the polynucleotide sequence of
nucleotides 1501 to 6400 of SEQ IDNO: 2 in the Sequence Listing;
A7-15 corresponds to the polynucleotide sequence of
nucleotides 2401 to 7400 of SEQ IDNO: 2 in the Sequence Listing;
A7-16 corresponds to the polynucleotide sequence of

nucleotides 3401 to 8420 of SEQ IDNO: 2 in the Sequence Listing;

A7-17 corresponds to the polynucleotide sequence of



29 appropriate vector, and introducing the vector into an appropriate host.
As the vector to be used in such preparation, a plasmd generally known as
a vect or woropans37Bi brary preparation, a phage vector, a&CToBmigpesoré t he

| i ke can al so be used. As the host to be transforned or transfected, a host
suitable for the type of the above-neny oned vector may be used. The

pol ynucl eoti de containing the foreign gene is selected fromthe
above-nentioned gene library by a colony hybridization nmethod, a plaque
hybri di zaticdreotdidesd,l bo 64@0 ldkSEQSIDYNG: |2akhel eHe pseipeeroatlai st g A
sequence specific for the foreign gene. Further, the pol ynucl eoti de
cont ai ni agd he7f 08 eidPr@aiiporcdn absocle poaguerd dot ildd akeghentceal of

synt hesis. For exanple, the gene can be synthesized by a nmethod in which

two pair suef] BB artb 9L bousEgalD Hes AR 'dlfe_egéﬁﬁénééd_.im@d{ ed, a
met hod in which several anneal ed DNA strands are ligated by a DNA |ligase, a

met hod in whi CRsS@VRT @lneD@tvahlol LANR L RF A0l YU L Hd oS- o Fe | ,
prepared and gaps are filled”by PCR, or the |ike. The determ nation

R Ll L R S

for exanple, i deoxy mefh et a Acad. Sci .

USA, 74, 54038460 [Tl 1105 o B o 1S ADRUS Alptgra nati on

of a polyn € ‘sequence can al So be easi1y perforned usi
commer ci al,l y .avai l %I sequenci ng _Kit the. WO .
2012/ 0053FEBETTP0 LI 0B58 16 86 kB0 She R hYgiC heRkl gy jTatisafe ikt or
el enent vector . . As a forei e _expression_vector af, the
nvent | oSGl SRS LBAL AP AE2GHoC B g 8P L hon ity S RERBEB A DS
el enents, two or nore copies of one type of the above-nenti oned DNA
el ement s A6 3 wFAFERBR LGP f f EPentthRS peRO BN ERECAbOTE- NEFIIEREE
el ements in _conbi nation, and further containing a foreign gene expression
unit is prGHeREddameR0a o7 ePEPigERR IBNRx g éBddtr PRIHCABSIL T INUsi ng t he
above-nenti oned foreign gene expression vector, the DNA el ement may be
| ocat ed imdedhiBefty APIeSRORNYT Gownthe ePRloMUHEPd e eRPABSEEEN @i t, or
may be |located at a position away fromthe gene expression unit. Further,
one f or eingre lpetel dogpB €8 8iten7 08 8taft SEQrtIANAIL fgin tlaufafiepceflissicindNA
el ements may be used. Incidentally, the DNA el enent may be inserted in
ei ther forwardTive steetsandremdipaiingrs wift hheespepectdvehErggmenegppessi on
unit.

A2, A7 and Al8 are also set forth in Figure 18.

As for the polynucleotide sequences of the respective
fragments of B5, B5-1 corresponds to the polynucleotide
sequence of nucleotides 1 to 4001 of SEQ ID NO: 4 in the Sequence
Listing; B5-2 corresponds to the polynucleotide sequence of
nucleotides 1 to 3200 of SEQ ID NO: 4 in the Sequence Listing;

B5-3 corresponds to the polynucleotide sequence of nucleotides
2491 to 5601 of SEQ ID NO: 4 in the Sequence Listing; B5-4
corresponds to the polynucleotide sequence of nucleotides 5373
to 8401 of SEQ IDNO: 4 in the Sequence Listing; B5-5 corresponds
to the polynucleotide sequence of nucleotides 901 to 4001 of

SEQ ID NO: 4 in the Sequence Listing; and B5-6 corresponds to



Further, as the vector to be used in the invention, a vector containing one
type of the above-nentioned DNA el enents, two or nore copies of one type of
t he abovewomonizosszd DNA el enents, or two or nore differeotr/Jpynessofs t he
above-nenti oned DNA el enents in conbination, and contai ning no gene
expression unit (hereinafter also refesred to as an "el ement vector") is

al so included. Such an el enent vector can be used in 31 conbination with

t he above-nenti oned forei gn gene expression vector containing the DNA

el ement aheapbdyrughbegendeexeiesstonivactlrotddiea 0001 tw 7DNA ef 3E@Mt and
containing only the foreign gene expression unit. By allow ng the el enent
vector tagpceexi sit iW tthhed Rdudid L DeEn®Xpr essi on vector, the expression
of the foreign gene is enhanced as conpared with cases where the foreign
gene expressi ORgVeekOk hieS peighudl1 @R idd sd iy & f e cdfidativn of the
above-nmentioned vectors is also included in the foreign gene expression
vector ofe LhedRVef OB14, c14-1 HHQEORIC oAb NInENSIIGRIQR LI N 1S

not particularly limted, however, exanples thereof include reporter genes

such as %%&Eﬁ%h@ey B Kl d & PNASPNGE @SE, (P54E) of %E@r 98N NJ.UQ eSE e Protei n

(GP) uci ferase; various enzyne genes such as an a-anyl ase gene and
an a-gal actosi das ne, ge of various interferons [ re., .

phar nace%t% ﬁéléelnl%f/e ﬁLée ujfn%‘nde%%ygi (ﬁo?g’;lliegs qr{ydgaclgclgv{éﬂgr 3;Meaiyﬁlghczluec%tla%e
interferon a and interferon .y; f various. i r {ns. such.as IL-1
and | L- 25 SEESTs o@%ﬁﬁgrkdﬁ?gﬁgb%h%aos Sgdr%‘}er% ﬁﬂ%ﬁoﬁ’%ﬂgﬁ ?SEF;@ rkgl—é%e and a
granul ocyte col ony-stipulating factor (G ene; growth factaor, genes;
Ina At | BEG SR NS oEnds Sy S TRt by NPt SOt LdE " e
invention is particularly effective in relation to a protein which is

hi ghl y hy&Rsmss Cfamddsatordash 4T & g e iR t1P ¥t secdti e and
produced due to conposite 32 formation. Thus, the above-nentioned foreign
protei n SEAUERSS A Hel i0%er Fé4plotcOnyesRMIE 'O hEber AAlYETIUREehidd is an
anti body or a functional fragnment thereof. The "functional fragnent of an
ant i body'segaieacs f ayakedtides ayp@ntooBlah aht SBEIYDhAW:ng dm the
antigen-binding activity and includes Fab, F (ab' )2, Fv, scFv, diabodies,

| i near aSeidvedicss,Liet irpeciCiic Samdrsdicendr pedtheomadmriusddotf¥dgnment s
and the like. The functional fragment of an anti body al so includes Fab’

whi ch i s sequeneealaehindclagpieides 960 veoi Gble péEgBR ab a9 :ark idbodyhebt ai ned
by treating F (ab' )2 under reducing conditions. However, the functional
fragment Seguesicd ilddtetngp Chese muramdpemds tonghas fddlgrfudgmeniddias a
binding affinity for an antigen. Further, these functional fragnents

i ncl ude pelqueticde aff METRYt HAi4eEb o tgeat ok SEG uld -NeNE hinadlesul e of
an anti body protein with an appropriate enzyne, but also a protein produced

in an appepidrles Mostikg) | cuding draengidridd | Yo medief iRd yanid lastyi gene.
sequence of nucleotides 960 to 5014 of SEQ ID NO: 5 in the
Sequence Listing; C14-8 corresponds to the polynucleotide
sequence of nucleotides 2994 to 7119 of SEQ ID NO: 5 in the
Sequence Listing; C14-9 corresponds to the polynucleotide
sequence of nucleotides 4020 to 8141 of SEQ ID NO: 5 in the
Sequence Listing; Cl14-10 corresponds to the polynucleotide
sequence of nucleotides 1 to 5014 of SEQ ID NO: 5 in the Sequence
Listing; Cl4-11 corresponds to the polynucleotide sequence of

nucleotides 1987 to 7119 of SEQ IDNO: 5 in the Sequence Listing;



The gene expression unit has, in the direction of the reading frame of
transcription, at |east a pronoter region, a foreign gene, and a

transcri pvoaoii@ssvgnat or region (poly (A) addition signacriroinespionot er
whi ch can be used here may be a constitutive expression pronoter or an

i nduci bl e expression pronoter. Exanpleeg of a constitutive expression
pronoter include various natural pronoters such as an SV40 early pronoter
an adenovirus El A pronoter, a CW (cytonegal ovirus) 33 pronoter, an EF-la
(human etangabi ordracispornds mponotles, pOlySRE180pideot eequamddl mrionot er,
an RSV pronoter, a UBC pronoter, and an actin pronoter; and artificial

(f usi on) npeoEBede sS2ehy &% 814 BBE PEQ TN : 3nih & he/Se@uenve éristhrg;her, the
pol y(A) addition sequence may be a sequence having the activity of causing
transcri phigon st elddtAdgdnddr dde tnansgoiphiienebeodet heepfi@imicer oand may
be a sequence froma géne the sane as or different fromthe pronoter.

11 s Nneqgesaby iR sUs60 & SH128%b PERIPEE NG Ns Aiflehe! Sediieh €838 dtlithg;
production of a foreign protein. However, when it is attenpted to produce a
Protel N WikCied £ £ f bheibhpbalaks, fehd Qo3 i 6Bghsndel Idcul t to
get secreted using a hig ? active pronoter,” the protein may i1 nstead fai
to be secreted, .Thi_s, | C t rQteln,i.s 111 -g{), anount
exceedinéug%gaaﬂ%%ﬁ%%gggﬁ%ﬁgéﬁfﬁgggﬁggﬁﬁBW%fgkfoh%%@ﬁ?#%ﬁquﬂﬁbr ‘or med
and the endopl asm ¢ _reticulum wher.e fol di and secretjo [ f or med,
the excessivel ESr %ﬁlééaarﬂéoet%%ql?t&eﬁgt gg%ar esaé%%% %t%%a?g@%‘ggé St
ubiquitinated .in_cells, and then deqr.aded by proteosones. Accordingly, it
i's prefePFe&th§F4aﬁﬁQN%;%9,S%ﬂﬂ r%%ué%éﬁ?%nf§Xpression |l evel to such
an extent that the resulting protein is not denatured or aggregated or the
amount of the resulting protein does not exceed the secretion capacity, is
appropriately selected. Alternatively, the pronoter is used by adjusting
(for exanple, decreasing) the activity of the pronoter. Anong the 34

mul timeric proteins, a nolecule formng a heteronmultinmer is susceptible to
t he aboveé-désguiilsdd iehf et palitugkeqia¥de cul ar a nol ecul e, such as an

anti body, which is a heterotetraner. An antibody has two heavy chain

mol ecul es and finotheginvestaion nel pedlyavolgiotii dgr ecnsadpinged g//@rtﬁﬁ'tgfhe

anot her, and therefore, in order to appropriately associate the nol ecul es,
t he expr gesicoanktedéhgt Aefeodigs mrmtienporttenpriodoictrion of whichuisHe¥, the
forei gn gene expression vector and the el enent vector of the invention can
each contba Anarselsed, i ahichr keéillfbe desteribed batermnstéam dentobtadneaedi ng,
for exanple, a drug-resistant marker which inparts resistance to a drug
such as egf Womitioh paivceehasididy déeantibed deMa@ni NEorc eetatpeba miglech
hygromyci n, puronycin, blasticidin, tetracycline, kananycin, anmpicillin, or
neonyci ng aolikansleorade can Be sebested. bfuséhesnimbes ecmNA anitowditye h
inparts resistance to a solvent such as ethanol, resistance to the osnotic

pressur e b iU 8E-8h ce 157bt t M stid ekbk@ssieYy ShaFetr digrigeBbalsimp such
as a copper ion, or the like is used as a marker, a transformant can al so

be sel ectegya prop ??&Héy'ei&f‘ R SGHP LR P oY @F HOF # her el yegrent
vect or o%’?ﬁ% 'ﬁ&%ﬁif n nayléachkﬁg ajgggtor which is ﬁ% i ncorporated into

the chr orgasol, B¥A. | N8Rk ah. bt Mo d L ELEN, SRE RXRE CRShAt VPGIAIq | S

transfecte ost cell, and ter Tandomy incorporated into the

chr onoso T8 tll_'ixq.vée \é%rchnqyc ats i £ 1% CO '%’%t.rj tegc%% 1%0, MRYRE rHe 1C!I.esr i 3 q: JT daR&

are treated with a guanidine reagent, a phenol reagent, etc.,
thereby obtaining total RNA, and thereafter, poly(A)+ RNA
(mRNA) is obtained by an affinity column method using an
oligo(dT) cellulose column or a poly U-Sepharose column

containing Sepharose 2B as a carrier, or the like, or by a batch



35 mamal i an virus such as siman virus 40 (Sv40), a papillomavirus (BPV,
HPV), or EBV, the vector can be used as an epi sonal vector which is

sel f - r eplwoabi20053718t he transfected host cell. For exanplreT/Jr20e065016
cont ai ning an SV40-derived replication origin (oriP) and a sequence
encodi ng an SV40 |arge T antigen which7is a trans-acting factor, a vector
contai ning an EBV-derived ori P and a sequence encoding EBNA- 1 , or the

| i ke can be used. The effect of the DNA el ement can be expressed by the
activit ymethedhanailag, f bhei gnlgdAé¢ +e RNAe ssiyo f uredanrd lbes £ refc ttilmmatgse  of
vector or the presence or absence of incorporation thereof into the

chr onosop®. s¥erds@dsneingd gaeldient centTheuyhdashasmetiecki ke of THemn,
invention is a transforned cell into which the foreign gene expression
vector dessih§ed-E0rhR8eabONRAi 1L BynTheedHcd Dkhtgt bRe N €l ®RIinadescr i bed
in the above rtem"1" has been introduced. As the foreign gene expression

vector, QR £ EOF&hSTa 88NANSXPT 88 UAMVET §6 FOPE dnBLBGAI PRIyt may
be introduced (A), or a foreign gene expresSion vector containing a DNA

el enent %g%n@'&q%%s@ S veet %u%e%%rtiaql%d B i{RA ARG dd&iNcpla My be

i ntroduced in comnbination (B). Alternatively, a tfdoreign gene expression

Lo T has Ba8lifl 89< RO PHECL AR s 0L HLALAIP LI HECHAR FBYyREra L TOMCe] 11

conbi nati"on € expression o reign genein a using 36

t he abov onmbi nati on_gf (B), or ) . gan .k er f.Qr e cqr.di Q or
exanpl e, %f\]%‘e FHou ogﬂﬁséo%l’etalg% t%%i c}tlzcceﬁnol%ﬁ gﬁggBi S%ntg%nstelezﬁc{ng, 91,

2-11 (2005 and the t of, Ote et al. (Biotech . Prog., 2007, 23,
801- 807 %?%i‘@é)e)'.StrandergeEﬂ‘;]gﬁ%I és okfﬁfr?'ltée(ﬁogtsgﬁlgl Iﬁi oBﬁé tprc’&ﬁ’gq‘éd:rar'?e% i ncl ude
eucaryotic cells, preferred exanpl es thereof, include mammalian cells, nore
pr ef er r e 0T LY rdiFide e b adfe AR 1 o(rﬁur?ff’rrﬁr% ,E%Rc,le,adr%ﬂtse,r)rvarrst ers,
nonkeys, or cattle. Exanples _of such mammalian cells include COS-1 cells,
293 cel | Phogpporydatdiary (erd ikhe DEse. cavdhEhe, 1§53 1H1InholBPeriS t he
host cell is not linmted thereto. In the invention, any nethod may
be used fiocanponadies] dgtiche érpbdespbageestioh aatbatht texachidve dd | ong as
the nmethod allows the introduced gene to be stably present in the host cell
and to beiadepaakelgi ngwp rdsseaby erdiNR Bl escat becornepavedwhilth is
general ly used include a cal cium phosphate nethod (Ito et al., (1984)
Agric. Bilel alGremgssi®le4l) , poepatecar opYRaiibraryt ned nEBeckelasmid M et
al., 1990; Methods. Enzynol., 194, 182-187), a spheroplast nethod (Creggh
et al., Melctozel bthBrol thah, B376d4 138%HJdesa | i Thevenétetrat eamstlme (1t oh,
H (1983) J.Bacteriol. 153, 163-168), andali pofection nethod.

containing a target DNA (a positive clone) may be selected from

the c¢cDNA library.

In cases where the above-mentioned DNA element to be used
for increasing the production of a protein or a polynucleotide
containing a foreign gene is isolated from genomic DNA, or a
polynucleotide containing promoter and terminator regions is
isolated from genomic DNA, according to a common procedure
(Molecular Cloning (1989), Methods in Enzymology 194 (1991)),
genomic DNA is extracted from a cell line of an organism to
be used as a collection source, and a polynucleotide is selected

and isolated. The extraction of genomic DNA can be performed



5. Method for producing foreign protein 37 culturing the transformed cel
described in the above item"4", into which a gene encoding the foreign
prot ei n hae 2beansi7at r oduced using the vector described POTURBI&DEHIE |t em
"3" by a known nethod, collecting the protein fromthe resulting culture
product, followed by purification of 4kke protein. The term"culture
product” as used herein refers to cultured cells or a cell honobgenate in
addition to a culture supernatant. Incidentally, as the foreign protein
whi ch caachendieduced fist regkanyeld r ahef nethddcet ICresc eichal. | (Matieoddove
item"4", not only a nononeric protein, but also a nultineric protein can
be sel ectied. céDl c@Ies oMisr e12, hatoeror MuLb7BRY i Copr ehei mdthakdodl =
plurality of different subunits is produced, it is necessary to introduce a

pl ural it yrafl igRRes: encedi NgMhasedS Uy hS1 | Nt ook helbostiggel(hodesgri bed in

the above item"4", respectively. ~ The method for culturing the
transformed celp,CaR-BE: PSIHA UITHERACE Sh8H IO FRVENE | @8 & ol DOty f Or
culturing host cells. In cases where the transfornmed cell is a

manmal | an, e8lle; fNBCRl LahSafub! YLedoladatachpdi thpns. g Lor gxas e, 37C

and 5% or r a culture tine o rom about 24 to 1000 hour's. The

culturin I thr o tc Jal g ur - cu .
conti nuoglse%%&$g?gg T%%’r{qﬁjceiq keﬁgﬂag%s?gglwgh’spﬁ:aﬁélﬁgolpgggrgrs i g%ég())f) )
aeration_copditions._:The confirmatipn of.the.expressi uct, .of .t he gene
35" encodiiy LRI L LFF b OF i AT ohy Pe! 860 8S M T ORIt e% oduct
(culture _solution) can be r f or med, by SDS- PAGE, a stern anal ysi s, ELI SA,
o 'the | 708, 0 gPaBER P lHeR LS aRunBUET Py cARBesh SN aR iR ot B
conventional protein isolation and purjfication pethod nay be used. After
conpl et i ¥ IFETETCUPERPPAG, DA LAMRCWAE 8 LREPLEFGet Eﬂ%taémﬁ §f oduced
in the cells, the cells are honogenized using an ul trasoni ¢ honogeni zer, a
French poese ig waatont taunithe Wﬂa@mlﬁ@@% FaEUencs ofhehej genether eby
obtaining the target protein. Further, cases where the target protein is

pr oduced comfsirmed he Asethe tempd ahd £9r PSR atIeRONsC W1 ABragysudl t he
cells are renoved by centrifugation or the |ike. Thereafter, the target
protein ias coldestteadidly amtt¥aictiah orreohesdnee (BAChgcan begused-.sol vent,
and then the collected target protein may be isolated and purified by using
t echni ques suclnastivar bsherchramdt oghappo vl epesd¢ hgdnsphiobiing a
chromat ogr aphy, reverse-phase chromat ography, affinity chromatography, ion
exchange felrednat egirapiwhoset cequenagelid indt dnowm usamdoa cldteimedrbgi eve,
and el ectrophoresis using a polyacrylam de gel or the like alone or in
conbi nati@n peepadiing hogewed.ibrary according to a common procedure,

and (b) selecting a desired polynucleotide from the prepared
gene library and amplifying the polynucleotide. The gene
library can be prepared by partially digesting chromosomal DNA
obtained by a common procedure from a cell line of an organism
to be used as a collection source using an appropriate
restriction enzyme to fragment the chromosomal DNA, ligating
the obtained fragments to an appropriate vector, and
introducing the vector into an appropriate host. The gene
library can also be prepared by extracting mRNA from the cells,

synthesizing cDNA from the mRNA, ligating the c¢cDNA to an



The above-nentioned cul turing nethods and purification nethods are only
exanpl es, and the nethods are not Iimted thereto. The am no acid sequence
of the puwDfnexhogiEzae product can be confirmed by a knowrCamPzi/e€nth

anal ysis techni que, such as autonmated am no acid sequence determ nation
using the Edman WO 2012/005378PCT/ JP2@11/ 065916 39 degradation nethod. 6.
Met hod for producing anti body protein As the hetero-nultineric
protein to be produced using the production nethod described in the above
item " 5" appropatiidtedy vprobei, n aad bistexeigd idig edheThgeahbirbotytpratrein is a
tetranmeric protein conprising two nol ecul es of heavy chain pol ypeptides and
two nol eappe®plfiddeghds€haixs phkkraiidries. befaseddimglyh preparderidm, obt ai n
such an anti body protein in a state of maintaining an antigen-bi ndi ng
affinityg ig14smd@c Pallls, | Rhoeducss bat hydeeayy Fd | fehé ahidiragenes

into the transformed cell described in the above item"4". In this case,
the han%r%%ﬂdtQ@n,C%@pﬁa%@%e@%ﬁs%! Ubdifiid S JEEIRE NS &Hn Yuddie sane
expressi on vector or different expression vectors. As the anti body

to be prgthﬁggd[n zli.é‘etﬂ%ll&%%tti £8 %l{ttx%@%agme@%%p%sﬂs?xchaavnwa& an

experimental animal such as a ra nouse, or a rat with a desired
o S, AR e B LBt NI AL A0 g LU oo
e ol ek e et Dp P ke predheet aidle
ani Ml ol SRS dislav, opthod 1 5ialse, | BS! ued ihyt Bgaantd e 4o be
method, a plaque hybridization method, or the like using a
labeled probe containing a sequence specific for the foreign
gene.
Further, the polynucleotide containing the foreign gene
can also be produced by total chemical synthesis. For example,
the gene can be synthesized by a method in which two pairs of
complementary oligonucleotides are prepared and annealed, a
method in which several annealed DNA strands are ligated by
a DNA ligase, a method in which several partially complementary
polynucleotides are prepared and gaps are filled by PCR, or
the like.
The determination of a polynucleotide sequence can be
performed by a conventional technique, for example, a dideoxy
method (Sanger et al., Proc. Natl. Acad. Sci., USA, 74,
5463-5467, (1977)), or the 1like. Further, the above

determination of a polynucleotide sequence can also be easily

performed using a commercially available sequencing kit or the



The anti body gene to be used for the production of the antibody is not
limted to an anti body gene having a specific pol ynucl eoti de sequence as

| ong as awoeuiyoosd7son of a heavy chain pol ypepti de and aclrijghtii/eésaia

pol ypeptide to be transcribed and translated fromthe anti body gene has an
activity of binding to a given antigefigprotein. Further, it is not
necessary that the anti body gene encodes the full-length nol ecule of the
anti body, and a gene encoding a functional fragnent of the antibody can be
used. Sudlika.gene encoding a functional fragnment thereof can be obtai ned by
genetically nodifying a gene encoding the full-length nolecule of an

anti body protein. 7. Production nethod for other foreign proteins

Ekanpl es of the foreign protein to be produced using the production nethod
of the inveridr@n didiite exighadidh dn Ofed ot hee BORYLL NRBEEBRE anti bodi es,
various proteins derived from humans or non-humans, functional fragnments

thereof, and madi Gi edR5QHUGS ! R&HUss BRI GDLT S Uale Ail&ifsnd the

i ke include peptide hornonés such™as atrial natriuretic peptide (ANP),

prain nalriyEetos Repledn fiFneC B\ (¥ “hbby eRLhUs N o
vasopressin, sonatostatin, owt h hornone ( , I'nsulin, oxytocin, ghrelin,
| eptin, i_ponect i ren| C i i S rQt ri and i.nsulin-1ike
ar out 1 £ S YOS DR See ELeR SEoPa T e CHE A et Sefjed
interferqn, tunor necrosis factors_(such as . TNE-a, TNF-P, and INF .super
fanily) ?mﬁ%r$g%EF H fSEtoEgo(sﬁﬁh ﬁgrﬁcﬁfl£¥%ﬁ??tgrgﬁfﬂsfd% or'$' such as
EG-, FG-, PDG-, HGE, and TGF) ,. hematopoietic.growmh factors (such as CSF,
G CSF, aﬁEQ¥%ﬂWﬁ9ﬁﬁﬂQﬁénﬁN§ §H§Wﬁﬂ&ﬁmFﬁeFQW§iﬁﬁQﬁ%Psuéﬁda er
receptors; enzymes such as |ysozyme, protease, proteinase, _and pepti dase;

f unct i on&OREdHEIR & EREFSGT BEREYRERESSRAPPNYpAS S RTAYTIGE - t Hien

bi ol ogi cal activity of the original protein) , and fusion proteins
conpri si By AAYeHENt HE8RE pridt eCAPIERGRS el the NSt eFRS laresSHRE 1§hF t ed

t heret o. Exanpl es Hereinafter, the invention will be specifically
descri be@hgivien meattaraairee  COrEAENEXFEPE e LXAXRASAQN  VIeeEOTExafBfesPNd not
limt the technical scope of the invention. The plasmds, restriction
enzynes, eddferddimbiychei bacahednesnedndtehy wpkereamber dewhnstredr &kanpl es
of the invention are conmmercially avail able products and can be used

accor di ngheogenrmexppessdungsi t Fut ey, berloosthed s tusepos bt iOhlAawani ng,
pol ynucl eoti de sequence determ nation, transformation of a host cell,

cul turi nfFrefm echie agsher ergrieest otelunitcol | Bet tloer pf oaepfotreiyrf rqgend he
resulting culture product, purification of a protein, and the |ike are al so
wel | knowxgreddiese vekitlbredohBatihénard piruresin the JSfosndhi DNA el dmdret @t ur e.

may be used. Incidentally, the DNA element may be inserted
in either forward or reverse orientation with respect to the
gene expression unit.

Further, as the vector to be used in the invention, a
vector containing one type of the above-mentioned DNA elements,
two or more copies of one type of the above-mentioned DNA
elements, or two or more different types of the above-mentioned
DNA elements in combination, and containing no gene expression
unit (hereinafter also referred to as an “element vector”) is

also included. Such an element vector can be used in



42 Exanple 1 Extraction of DNA elenment (1-1) Chromatin immunoprecipitation
using anti-acetyl ated hi stone H3 anti body Chl P using an

anti - acetwbavesoki7st one anti body was perfornmed using EZpEhlyP2iipsbat e)
according to the foll ow ng procedure. Incidentally, unless otherw se
stated, as the antibodies, buffers, anpd the like used in the follow ng
procedure, Upstate' s products were used. First, 293F cells
(I'nvitrogen) were cultured using G BCO (registered trademark) FreeStyleTM
293 Medi upmbphnaitticaget hunderalonel héntsonéd 3Fdr abhgn 8Per@ORxpredstwed by
centrifugation (1000 rpm 5 mn, roomtenperature) , whereby cells in the
growt h pkaseotesentali hefifathe AiNrce12ment0dr GeFbgewghegdh etkp e sas inadi um
contai ning 1% formal dehyde for 10 m nutes, 10x glycine was added thereto,

f ol I owed Ry tbRC WsHi Lin Alig ' aeMoNPEI dhehe beld Scohtui®bng Abhel the
centrifugation (3000 rpm 5 mn, 4C) , the supernatant was renoved, and PBS

was addeg t@ihReqeak! ?Qﬁfé§éiéﬂ SHSPeNdgt Be 166/ e th8eMm ethdier GRIdtor

suspensi on was céentrifuged again to renbve PBS, and thereafter an SDS |ysis

putfer vigy agledi Lo WiRreelhe PRI quRBeRd AL G LBeLGe) | Sndach

sanpl e obtai ne y cel ysis was subjectted to DNA fragnentati on using an

o 1 2son 6T 16 (SRSl Sl i SRy L el o

. eXpr .
and a di |eU1pI (0] contalnin ot ease cocC oteln

WO 2012/ 005378PCT/ JP2011/065916 43 G | bilized dded
t her et 0. SFRES &(géﬂ-”ﬁ ﬁgemEQFﬁ%gnvﬁgn?o?’lé}t)mggsg%éﬁgv %ggﬁolri%udr,?&fo i

owed by
centrifugation, and then.the supernatant s collected. .Subsequently,
101. 1g oF Hor MAFEPEBEFL THC-BRP ARk QB o TOVE T hoTBadY S Slded
t hereto, followed bi rotatig_g_loverni_ght at 4C. To the resulti n(? sql uti on,
Protei n &S Ah8Bi 1S EHAggat DI ndOTEd Y IeRRICKRECFELAP YRGEH x? ird Shas
rotated at 4C for 1 hour, followed by centrifugation, and then the pellet
was col | é&VERLIPRe t hus obt ai ned pell et was washed twice with Low Salt
| mune Conpl ex Wash Buffer, twice with High Salt |nmune Conpl ex Wash
Buffer, tw ce Whetgencenceding thaplooe \aspreteiaris Al FAHEITYLFOY ti mes
with TE Buffer. Then an elution buffer (containing 20 1.11 of 1 M sodium
hydr ogen ldavitedat bpwever| |exmSRS; thed eOfoiptlude slemdntenmgered sweh added
thereto. After 30 mnutes, the m xture was centrifuged, and the supernatant
was col | est edcretory alkaline phosphatase (SEAP), a green fluorescent
protein (GFP), and luciferase; various enzyme genes such as
an a-amylase gene and an a-galactosidase gene; genes of various
interferons which are pharmaceutically useful and
physiologically active proteins such as interferon o and
interferon y; genes of various interleukins such as IL-1 and
IL-2; various cytokine genes such as an erythropoietin (EPO)
gene and a granulocyte colony-stimulating factor (G-CSF) gene;
growth factor genes; and antibody genes. These genes may be
obtained by any method.
The invention is particularly effective in relation to

a protein which is highly hydrophobic and a protein which is

difficult to get secreted and produced due to composite



Subsequently, 5 M sodiumchloride was added to the supernatant, and the
resulting mxture was heated overnight at 65C. Then RNase A was added

t her et 0o, wocoid@s3zesul ting m xture was incubated at 37CpterypaQi/06s0ud es.
Then 0.5 M EDTA, 1 M Tris-HCl, and Proteinase K were added thereto, and the
resulting m xture was incubated at 45Cof or 2 hours. Finally,
Reagents A, B, and C were added thereto in an anount 5 tines greater than
that of the solution obtained by the treatnment with Proteinase K, followed
by centr ifoagettien. 44 ThhEQO0thpm aboveementdanedde nfenatigre) msotEiBpi n
filter, whereby chromatin-i munoprecipitated DNA was purified. (1-2)

M croarr ancdm@essiasmult imerBy: gebieiGesadRPAexa Gargd ity Mhiher GaigTe
Amplification (WAA) Kit (Sigma), each ChlP sanple obtained in (1-1) was

ampl i fieds THE PARERSWAP WAS BN AGREEUBASE W Fdgmb@fB thd¥edOCOl The
acconpanying the Kit. In order to confirmChlP, by using 320 ng of

each DNAwgnpldiigh 10ys W maste adeeni abfe i 8BMyal SR Aesidocbhe fltoming
prinmers and SYBR (registered trademark) Prem x Ex Tacem (Perfect Real Tine)

vas anpl Ay DB DOH R o B0 Faf Sb e n R BT ot by C 7
posi 1 ve SRRRE FabY &R BT hLr SRR e P R e
o0, (e PO AL OIE S S A B L O
the like. The functional fragment of an antibody also includes
Fab’ which is a monovalent fragment in a variable region of
an antibody obtained by treating F(ab’)2 under reducing
conditions. However, the functional fragment is not limited
to these molecules as long as the fragment has a binding
affinity for an antigen. Further, these functional fragments
include not only a fragment obtained by treating a full-length
molecule of an antibody protein with an appropriate enzyme,
but also a protein produced in an appropriate host cell using
a genetically -modified antibody gene.
The gene expression unit has, in the direction Qf the
reading frame of transcription, at least a promoter region,
a foreign gene, and a transcription terminator region (poly(A)
addition signal). The promoter which can be used here may be
a constitutive expression promoter or an inducible expression
promoter. Examples of a constitutive expression promoter
include various natural promoters such as an SV40 early

promoter, an adenovirus E1A promoter, a CMV (cytomegalovirus)



As shown in Fig. 1, it was confirnmed that GAPDH was anplified specifically
I n the sanple subjected to i munoprecipitation with an anti-acetyl ated

hi st one HBOantzdossty. Each of the DNA sanples anplified lpgTMENIWASIBUD] ect ed
to mcroarray analysis (N nbleGen) to perform WO

2012/ 005378PCT/ JP2011/ 065916 45

Chr omat i nl nmunopr eci pi tati on-on-chi p(Chl P-on-chip). "ChlP-on-chip" is a
techni que for identifying each DNA el ement by subjecting each DNA enriched
in (1-1) promgitergQanhagranal Yishhan (didhgdixismcid ctof 1dNp et , an

Based on the results of the ChlP-on-chip analysis obtained in (1-2), 5
sequencegspavi pitomdt &, aAMNE Birofib t@2% i RFW Br od e X tal BBC gdomder,
chronmosone 15 (80966429 to 80974878) A7: chronosone 11 (88992123 to

89000542hnd an actin promoter; and artificial (fusion) promoters such
as an SRa promoter and a CAG promoter. Further, the poly(A)
addition sequence may be a sequence having the activity of
causing transcription termination for the transcription from
the promoter, and may be a sequence from a gene the same as
or different from the promoter.

It is necessary to use a strong promoter in order to
increase the production of a foreign protein. However, when
it is attempted to produce a protein which is difficult to have
fold or a protein which is difficult to get secreted using a
highly active promoter, the protein may instead fail to be
secreted. This is because when the protein is produced in an
amount exceeding the capacity of the ribosome in which
translation is performed and the endoplasmic reticulum where
folding and secretion are performed, the excessively produced
protein is denatured, accumulated, and ubiquitinated in cells,
and then degraded by proteosomes. Accordingly, it 1is
preferred that a promoter, which can attain an expression level
to such an extent that the resulting protein is not denatured
or aggregated or the amount of the resulting protein does not
exceed the secretion capacity, is appropriately selected.
Alternatively, the promoter is used by adjusting (for example,

decreasing) the activity of the promoter. Among the



Al18: chronosonme 4 (111275976 to 111284450) B5: chronosone 1 (143034684 to
143043084) Cl4: chronosone 11 (46089056 to 46097482) Exanple 2 Effect of
DNA el enewd 208i008378Xpr essi on of secretory al kal i ne phospbatesa1/6&8eAP) as

i ndex (2-1) Construction of SEAP expression vector By using

pSEAP2-control (Contech) as a tenplajg, the SEAP gene was anplified by the

PCR nmet hod (94C for 30 sec and 68C for 2 mn x 40 cycles) using the

foll owi ng prinmers and KOD- pl us- ( TOYOBO).

5" - AAACCTAGEA MaTEECHHOHEG (T CCHMITESXeC-fBrming a heteromultimer is

5' - AAAAGATCTTCATGT CTGCTCGAAGCGECCEECCEC- 3 46
susceptible to the above-described effect, and, in particular
a molecule, such as an antibody, which is a heterotetramer.
An antibody has two heavy chain molecules and two light chain
molecules which are associated with one another, and therefore,
in order to appropriately associate the molecules, the
expression level thereof is an important factor.

Further, the foreign gene expression vector and the
element vector of the invention can each contain a selection
marker for selecting a transformant. By using, for example,
a drug-resistant marker which imparts resistance to a drug such
as cerulenin, aureobasidin, Zeocin, canavanine, cycloheximide,
hygromycin, puromycin, blasticidin, tetracycline, kanamycin,
ampicillin, or neomycin, a transformant can be selected.
Further, where a gene which imparts resistance to a solvent
such as ethanol, resistance to the osmotic pressure of glycerol,
a salt, or the like, resistance to a metal ion such as a copper
ion, or the like is used as a marker, a transformant can also
be selected.

The foreign gene expression vector and the element vector
of the invention may each be a vector which is not incorporated
into the chromosomal DNA. In general, the foreign gene
expression vector 1is transfected into a host cell, and

thereafter randomly incorporated into the chromosome.

However, by using a constituent component derived from a



Subsequently, the anplified SEAP fragnment was separated by agarose gel

el ectrophoresis and cut out fromthe gel, followed by purification using a
Q Aqui ck veelzobBxdosmeti on Kit (Q agen) . The thus obtai negcbi¥fediagoent was
used as an insert. The insert was digested with the restriction enzynes
Nhel and Bglll, and a vector plRES hy%% (C ontech) was digested with the
restriction enzynmes Nhel and BanH . The resulting DNA fragnents were

subj ected to agarose gel electrophoresis to separate the target fragnents,
respect i walmyna laireth t hei tas gesuthageent s iweiren cuvipug f gom tsyvagel, fal | oned
by purification. Then, a ligation reaction and transformati on were

per f or meghaphing drigait e (BrACt iHEv)Wasesigr e wecBgrltgaRastudsiedias DNA
Ligation System (Pronega). The transformati on was performed as foll ows.

First, frozepicemBeledtt&ehing chVi8%dIIAKASHY 1 ¥&h Be tikavRE, t Alitk Al of a
solution obtained after the ligation reaction was added to a sol ution of

the thawgggeldeg) angobhexsRpYbt i 8% XbHEoN@SihEhy 49 FlAhORiv&g for 30

m nutes. Thereafter, a heat shock (42C, 45 sec) was applied to the m xture,

dth ), Xt j . hj I ion, 1
oot | La Akttt 6934 Q0 0P ahAla BB dMicEPen 04t flrtuid B o oHEREES Ol
1h ) .th ] Xt |_at i ni /m
Aol i1 Tn B4R, hibH! £s 0T Bl B A b Rart ol S EOTCR ek thingd

ata | asm.d ecte col oni es

curtur ed BhEPHs OB pPH @t o £ SRS s TR A TRRT te CEUREREREST Seap

in the plasm,d obtaj ned by al kaline |ysis _was. determ ned, whereb g:M\// SEAP
i resHygr FaRaLEHFEG-uct B e?ﬁ‘??f' ?fo’ﬁgﬁgm% ﬂ\ﬁ{"‘%’i”én%‘?‘n?%e Sxpresse
Subsequently, each of the DNA elenments extracted in Exanple 1 was cl oned

into the SGHrieddivont vahagic igit EPRe4INIFRR EXPESPRGOBASBUBELTRF NG Ki t
(Gene Bridges) froma bacterial artificial chronpbsone (BAQ% containing a
pol ynucl &6t i #8esefifBRcecEorfeapondidly thecabPHesPnCie PRA @PepBRes.of
First,  pCW/ SEAP ires Hygro obtained in (2-1) was digested with the

restri ct ilGywoponat Spelthereckvirtd Hoarshrevpsened by et hanol
precipitation, and the precipitate was dissolved in sterile water. By using
the vector digested with Spel as a tenplate, the PCR nethod (94C for 15
sec, 55C for 30 sec, and 68C for 10 min x 30 cycles) was perfornmed using
t he fol | @M Myagrs firarmsedince KOD- pl us- (TOYOBO) . A2D:

5' - GGAAATTGAGAAGTATCATTCACAACAGTACCACAAACATGAAATAAATGTGGAT
CCTATTAATAGTAATEAATAGES D rm&d BRell of the invention is a transformed

5' - CTCATTCTGTGGGT TGTCATTTCACTTCCTTGATGCTATCCTTTCAAGCAAAATC

CTAGT CAATATICAAECT WAAGE: BheAfBreign gene expression vector described

in the above item “3” containing the DNA element described in
the above item “1” has been introduced. As the foreign gene
expression vector, only a foreign gene expression vector
containing a DNA element may be introduced (A), or a foreign
gene expression vector containing a DNA element and also an
element vector descrik;ed in the above item “3” may be introduced
in combination (B). Alternatively, a foreign gene expression
vector containing no DNA element and an element vector may be
introduced in combination (C).

The expression of a foreign gene in a host cell using



48 5' - CITATTTTCTAAGTAGTATAGACTTAATTGI GAGAACAAAATAAAAACTTGGATC
CTATTAATAGTAATCAATTACG 3' A/R : 5' -

CTCTTCCCAV G BADIITEAATCTACT TCAAAAGGT TTACCATACT AAGACCTAGPCT/IP2011/065916
TCAATAATCAATGICAACG 3 ' AI8D: 5 -

CGCCTGTAATCCCAGCACT TTGGGAGGCT GAGG(ISGC&I’ @GATCACCT GAGGTCGA
TCCTATTAATAGTAATCAATTACG 3 ' AIS8R 5

CATACAGAAGCCAGT TTGAACTGAGACCTCACTCCATTTCTTACAAGT TATGCCC
TAGTCAATAAECARDCECAAMEE n3t i BhI[IDE (B) or (C) can be performed according

to, for example, the method of Girod et al. (Biotechnology and
Bioengineering, 91, 2-11 (2005)) and the method of Otte et al.
(Biotechnol. Prog., 2007, 23, 801-807 (2007)).

Examples of the host cell to be transformed include
eucaryotic cells, preferred examples thereof include
mammalian cells, more preferred examples include cells derived
from humans, mice, rats, hamsters, monkeys, or cattle.
Examples of such mammalian cells include COS-1 cells, 293 cells,
and CHO cells (CHO-K1, DG44, CHO dhfr-, CHO-S), however, the
host cell is not limited thereto.

In the invention, any method may be used for introducing
the expression vector into the host cell as long as the method
allows the introduced gene to be stably present in the host
cell and to be adequately expressed therein. Examples of the
method which is generally used include a calcium phosphate
method (Ito et al., (1984) Agric. Biol. Chem., 48, 341), an
electroporation method (Becker, D. M. et al., 1990; Methods.
Enzymol., 194, 182-187), a spheroplast method (Creggh et al.,
Mol. Cell. Biol., 5, 3376 (1985)), a lithium acetate method
(Itoh, H. (1983) J. Bacteriol. 153, 163-168), and a lipofection

method.

5. Method for producing foreign protein

In the invention, a foreign protein can be produced by



5" - ACCGITTTATATTGITTAAGCATTTCCTAGACATATTTGGCTACAAATCTAGATC

CTATTAATAGTAATCAATTACG 3' 35R 5

- GATCTTAGROR3006348 TATATAAAACAATAGAAAT GTAGT CTTAGATGAAACECT/IP2011/065916

TAGTCAATAATCAATGTCAACG 3" d 4D 5 -

CACAAAGT TCACT GT CAAGGCCAGGT GAT GAGGCCCALCACATGCCCCGACCTTGA

TCCTATTAATAGTAATCAATTACG 3' C 4R 5 -

CAAAACCTCATCTCTACTGAAAATAGAAAATTAGCTGEGCGTGGTGECAGGTGECC 49

CTAGTCAATAMATCAA HGTCAAGGFards formed cell described in the above item “4”,
into which a gene encoding the foreign protein has been
introduced using the vector described in the above item “3”
by a known method, collecting the protein from the resulting
culture product, followed by purification of the protein. The
term “culture product” as used herein refers to cultured cells
or a cell homogenate in addition to a culture supernatant.
Incidentally, as the foreign protein which can be produced
using the transformed cell described in the above item “4”,
not only a monomeric protein, but also a multimeric protein
can be selected. In cases where a hetero-multimeric protein
formed of a plurality of different subunits is produced, it
is necessary to introduce a plurality of genes encoding these
subunits into the host cell described in the above item “4”,
respectively.

The method for culturing the transformed cell can be
performed according to conventional methods for culturing host
cells.

In cases where the transformed cell is a mammalian cell,
the cell is cultured under conditions of, for example, 37°C
and 5% or 8% CO, for a culture time of from about 24 to 1000
hours. The culturing can be performed through batch culture,
fed-batch culture, continuous culture, or the like under static,

shaking, stirring, or aeration conditions.

The confirmation of the expression product of the gene



After the anplification was confirnmed by agarose gel el ectrophoresis using
a portion of the reaction solution, the rest of the reaction solution was
subj ect edwbDaotdos318l preci pitati on. The precipitate wasPdrgsmiiveessian
sterile water, and the resulting solution was used as DNA for
transformation. Subsequent | y,3 greparation of Escherichia coli for
transformati on was perforned. BAC cl ones corresponding to the 5
sequences extracted in Exanple 1 are as follows. Extracted sequence
Cor r espoedicod iBAC: hé ofer &g R bHERRF T3 oA7t RP EHb BAS@e M Boned culture
product (culture solution) can be performed by SDS-PAGE, a
Western analysis, ELISA, or the like. 1In order to isolate and
purify the produced protein, a conventional protein isolation
and purification method may be used. After completion of the
culturing, in cases where the target protein is produced in
the cells, the cells are homogenized using an ultrasonic
homogenizer, a French press, a Manton-Gaulin homogenizer,
Dinomil, or the like, thereby obtaining the target protein.
Further, cases where the target protein is produced outside
the cells, the culture solution is used as such, or the cells
are removed by centrifugation or the like. Thereafter, the
target protein is collected by extraction or the like using
an organic solvent, and then the collected target protein may
be isolated and purified by using techniques such as various
chromatography techniques (hydrophobic chromatography,
reverse-phase chromatography, affinity chromatography, ion
exchange chromatography, etc.), gel filtration using a
molecular sieve, and electrophoresis using a polyacrylamide
gel or the like alone or in combination according to need.
The above-mentioned culturing methods and purification
methods are only examples, and the methods are not limited
thereto. The amino acid sequence of the purified gene product

can be confirmed by a known amino acid analysis technique, such

as automated amino acid sequence determination using the Edman



RP11- 115A14 B5 RP11-640MP Cl4 RP11-702F3 1011, 1 of the

above- nenti oned BAC (Advanced GenoTechs Co. ) which was thawed was

i nocul at egtoi2ntamoeds7el of a nmedi um (cont ai ni ng chl or anphewriceab2@t/neofd nal
concentration of 15 i.tg/nml) and i ncubated overnight at 37C. 30 pi _ of the
culture solution was transferred to 134 nl of a medi um (containing

chl or anpheni col at a final concentration of 15 i _tg/ml) and

degradation method.

6. Method for producing antibody protein

As the hetero-multimeric protein to be produced using
the production method described in the above item “5”, an
antibody protein can be exemplified. The antibody protein is
a tetrameric protein comprising two molecules of heavy chain
polypeptides and two molecules of light chain polypeptides.
Accordingly, in order to obtain such an antibody protein in
a state of maintaining an antigen-binding affinity, it is
necessary to introduce both heavy and light chain genes into
the transformed cell described in the above item “4”. 1In this
case, the heavy and light chain gene expression units may be
present on the same expression vector or different expression
vectors.

As the antibody to be produced in the invention, an
antibody prepared by immunizing an experimental animal such
as a rabbit, a mouse, or a rat with a desired antigen can be
exemplified. Further, a chimeric antibody and a humanized
antibody obtained by using the above-mentioned antibody as a
starting material can be also exemplified as the antibody to
be produced in the invention. Further, a human antibody
obtained using a genetically modified animal or a phage display
method is also included in the antibody to be produced in the

invention.



i ncubated at 37C for 2 hours. Centrifugation and washing with sterile water
were repeated twice, and the cells were suspended in 20 pl of sterile

wat er. Towe 20alossiscuvette (0.1 cn) , 1 pi of pRED ET (@emgrBnidges) and
Escherichia coli were added, 50 followed by electroporation (1350 Vv, 10
1.1F) . Then, 1 nml of SOC nedi um was g¢ded thereto, and the resulting

m xture was i ncubated at 30C for 70 mnutes. 100 pl of the culture solution
was plated on an LB plate (containing tetracycline and chl oranpheni col at
final concentr @heoantdbodypgent andbéSupgdniorrespantodettyjon aficchecubat ed
overni ght at 30C. On the subsequent day, each col ony thus obtai ned was

i nocul at eghdiicdlyl il net nimEdeédntd conbaitibagdyt gbhachaling @ntpbecific
chl oranpheni col at final concentrations of 3 gg/nmlL and 15 [tg/m,

respect i YRI1%nuc 13t idiC Waahach v el i iig afs IDeomddidaldi o dhes addwy e

solution was transferred to 1.4 nl of a nmedium (containing tetracycline and

chl or anphgniiepl khal; ggonggA[t rat iqar f PaReY q iBg/ Mo b
respecti \t/&zll%l)qp Pg%gﬁ):e%%&ggt egﬁgt %Oé %tOZChgurs%%hg%,eﬂagé igfl c())f 1%%

- ar abi afded ! | f
ftofrg hg;&;_%ry%ﬁc;rrlea ; aﬁ&%‘?hﬂsl@%@tdh%? Lae vas g4 f%eﬂérfh Igred, at 37C

r, shing wi sterile water wa peated tw ce, and

Escheri chi a .cal.i i Gh. end i . ile water and 1 i t1
of the D%& or yr\egér?sg]olr%srf%h@%$egegvdédgﬁg%}%é%og%ggggf}\'/ette (0.1 cm ,
followed by el ectroporation. (1350 V, 10 pF) ._.Jhen,.1 nl_ .a OC nmedi um wa
added ther et o, TR e rletsuﬂgi Hﬁgm%?tclﬁsé%fé's ?*ﬁ%‘ijb‘é{‘sda&t%’? s
m nutes. The fotal a t _.of the cylture saqlufion | ated.on an LB plate
(cont ai niSH itﬁ‘/en%%gﬁ'ﬁilmgltihnjnoliegﬁ&et Ré bf&t @H%OEXCU%ﬁ?e%.gene P
Thereafter, a target plasm d was obt aiqqg)olﬁr(l:%l al kaljine lysis. Finally, the

sequence S¥CAHE DR HUnEd 1amesli i agRen § i RPBhLAR Psrsed:
2012/ 005378PCT/ JP2011/ 065916 51 sites thereof were confirned, whereby a
target plS¥sH P v@eneofBEPdéngda THGtekana! cbhagraRt thesgein Gah Y. 2.

obtained by genetically modifying a gene encoding the

full-length molecule of an antibody protein.

7. Production method for other foreign proteins

Examples of the foreign protein to be produced using the
production method of the invention include, in addition to the
above-mentioned antibodies, various proteins derived from
humans or non-humans, functional fragments thereof, and
modified products thereof. Examples of such proteins and the
like include peptide hormones such as atrial natriuretic
peptide (ANP), brain natriuretic peptide (BNP), C-type
natriuretic peptide (CNP), vasopressin, somatostatin, growth
hormone (GH), insulin, oxytocin, ghrelin, leptin, adiponectin,
renin, calcitonin, osteoprotegerin, and insulin-like growth

factor (IGF); cytokines such as interleukin, chemokine,



(2-3) Evaluation using SEAP expression as index Each plasm d
constructed in (2-2) was eval uated using the host cell CHO K (ATCC) and

t r ansf ectwonorgmgeet Li pof ect ami ne 2000 (I nvitrogen) . PCT/JP2011/868id0i ot i C
selection with hygromycin at 800 i _tg/nml was perfornmed for about 2 weeks
starting 2 days after transfection, whgreby a stably expressing polyclonal
cell line was established. The thus established cell |ine was subjected to
medi um repl acenment on the day before neasurenent, and a given nunber of the

cel | s werig tsaedatn Ntamdr2devebkipl B4 et dr¥Wdych A TR#-BQUTNFapt ednd! at i ng
the cells, the culture supernatant was collected, and the activity of SEAP

was neasungd.subea Feiniiiiyi)y, eferSRARdowHHEfdddnl e( SuaeramiNee) wase easur ed
usi ng SensoLyt eTM pNPP Secreted Al kal i ne Phosphat ase Reporter Assay

(ANASPEChrowth factdP8 NBASHH edsr sl | S Fafre Ssbowh, | ide 9. add W fhe
activity of SEAP of the control with no el enent was normalized to 1, ‘the

act i vity a2l ildt {d1e v}eﬁef%%%r&at Q@,hcaf 5@6 esabl yg exgr essigg CHO
cell line having the el enent A2, A7, 8, or Cl4 showed a nurrerl cal

\rlglsﬂle}]fsl - tyttl was corle‘ftlr&?{rrgdhlﬂguh%e aﬁlﬂﬁ rl‘Eétg:coxc‘aés LC ro%%%l?ﬁfaggdr amatl cally

52 AR f

tﬂeegbﬁx A oad ChERNEE e T o rtne  SEREAN léﬁ%%ﬁm%éq 05 in
b

ot SRR et SEEEER) St R byl IS 1 O

dth
Tho Use SPIONA ErdrBhiBs FLObABHRAL I N 1V BET JBAEraR LA LTS ns
studied in Exanmple 3.

and fusion proteins comprising any of these proteins. However,

the proteins are not limited thereto.

Examples

Hereinafter, the invention will be specifically
described with reference to the Examples. However, these
Examples do not limit the technical scope of the invention.
The plasmids, restriction enzymes, DNA modification enzymes,
and the like to be used in the Examples of the invention are
commercially available products and can be used according to
common procedures. Further, procedures used for DNA cloning,
polynucleotide sequence determination, transformation of a
host cell, culturing of a transformed host cell, collection
of a protein from the resulting culture product, purification
of a protein, and the like are also well known to those skilled

in the art or can be found in the literature.



(3-1) Construction of SEAP expression vector using EF-la and Sv40 pronoters
By using pSEAP2-control (C ontech) as a tenplate, the SEAP gene was

anpl i fi edwbyotdmesP€R net hod (94C for 30 sec and 68C f or PRTAPIIX0EMIICYCI €S)
using the primers described in (2-1) and KOD-plus- . The anplified SEAP was
prepared as an insert in the same manper as in (2-1) . The insert was
digested with the restriction enzynes Nhel and Bglll, and a vector plRES
puro3 (Clontech) was digested with the restriction enzynes Nhel and BanHl,
and pCWEsaMplier as Puro was constructed in the same manner as in (2-1) .
Subsequently, by using pEF1/V5-H s A (Invitrogen) as a tenplate, an EF-la

pr onot er Ew&saalon icrd ona tdiendE net hod (94C for 15 sec, 60C for 30 sec,
and 68C for 2 min x 30 cycles) using the follow ng priners and KOD pl us-

53 5 AA&A@TA KASHEAAARGED @QEQ%HEQ&X:Ugln anti-acetylated
AAAGATATCCCTAGCCAGCTTGEEWGEWAC%%% By §SIng t he Y

above- coRglhelee 3 MY/ FRAR, i T es Puro as a vector, digestion with the
restriction enzynmes Spel and EcoRV was perfornmed for the vector and the

promot or and PHEESEAR g Ca P YRS CEPELELS oft dicgar th?f.BBd%hqﬂ:{Eat hod

descrlbed in ( ) usi ng pc nvitrogen) as a
oo “us P AT B TR LAPE S0P R PR i 1
and KCD- lf)lr%%:_edure Mgﬁangﬁess oc‘é-ll-'x%pi%rl-rspé S ated, as the
antibodies, buffers, and the like used in the following
procedure, Upstate’s products were used.
First, 293F cells (Invitrogen) were cultured using GIBCO
(registered trademark) FreeStyle™ 293 Medium (Invitrogen)
under conditions of 37°C and 8% CO,, followed by centrifugation
(1000 rpm, 5 min, room temperature), whereby cells in the growth
phase were collected. After 2x 10’ cells were fixed in a medium
containing 1% formaldehyde for 10 minutes, 10x glycine was
added thereto, followed by incubation at room temperature for
5 minutes. After centrifugation (3000 rpm, 5 min, 4°C), the
supernatant was removed, and PBS was added to the cell pellet
to suspend the cells. Then, the cell suspension was
centrifuged again to remove PBS, and thereafter an SDS lysis
buffer was added to the cell pellet to suspend and lyse the
cells. Each sample obtained by cell lysis was subjected to
DNA fragmentation using an ultrasonic homogenizer (BRANSON)
while cooling the sample with ice water, and a dilution buffer

containing a protease inhibitor cocktail and Protein



5" - AAAGATATCAGCTTTTTGCAAAAGCCTAGCECCTC- 3 By using the
above-constructed pCW/ SEAP ires Puro as a vector, digestion with the
restrictiwo2en2pss Spel and EcoRV was perfornmed for thecraeraroeats t he
pronoter, and pSv40/ SEAP ires Puro was constructed according to the nethod
described in (2-1) . (3-2) Coning ofg BNA el ement A2 or A7

Subsequently, cloning of the DNA el enent A2 or A7 was performed using

pEF/ SEAP ires Puro and pSV40/ SEAP ires Puro constructed in (3-1) as basic
struct ur ésimmobiliZed shgapbEeShfdre r esidéd othadepSVAOTISEAR aésndS iRlg 0 wer e
digested with the restriction enzyne Spel for several hours, 54 followed

by et hangli xpi@@ Pl | edbtaARE t e preeel picbat e (Wanirssolfwad dwe st ey | e
water. By using the respective vectors digested with Spel as tenplates, DNA

for trangbormalreR tWash, Pr 8Rar ethdyy e PSRoaRhBednt94kad ofccll exed 55C for
30 sec, and 68C for 10 mn x 30 cycles) using the follow ng prinmers and

KOD Bl U mef 2 ABEIY. 1040, o Ao ERRRYE IR GFARR 5ES i R stone
o T 0 o SO et s ermion

GTCTGTGGAATGE%TGTqAGTﬂéG-resultlng solution, Protein G-immobilized

agarose was added, and the resulting mixture was rotated at
4°C for 1 hour, followed by centrifugation, and then the pellet
was collected. The thus obtained pellet was washed twice with
Low Salt Immune Complex Wash Buffer, twice with High Salt ITmmune
Complex Wash Buffer, twice with LiCl Immune Complex Wash Buffer,
and finally four times with TE Buffer. Then an elution buffer
(containing 20 pl of 1 M sodium hydrogen carbonate, 10 pl of
SDS, and 170 pl of sterile water) was added thereto. After
30 minutes, the mixture was centrifuged, and the supernatant
was collected.

Subsequently, 5 M sodium chloride was added to the
supernatant, and the resulting mixture was heated overnight
at 65°C. Then RNase A was added thereto, and the resulting
mixture was incubated at 37°C for 30 minutes. Then 0.5 M EDTA,
1 M Tris-HCl, and Proteinase K were added thereto, and the
‘resulting mixture was incubated at 45°C for 2 hours.

Finally, Reagents A, B, and C were added thereto in an
amount 5 times greater than that of the solution obtained by

the treatment with Proteinase K, followed by centrifugation



A2 (EF and SV40/R):

5' - CTCATTCTGTGGGT TGTCATTTCACTTCCTTGATGCTATCCTTTCAAGCAAAATT

TTAAAACT WARCGAISIF§ TGCA-3' A7 (EF/D): PCT/JP2011/065916

5f - CTTATTTTCTAAGTAGTATAGACTTAATTGT GAGAACAAAATAAAAACTTGCTAG
TCAGAGAGGALTCTTTGCAGC- 3" A7 (SV40/D):4 4

5f - CTTATTTTCTAAGTAGTATAGACTTAATTGTGAGAACAAAATAAAAACTTGCTAG
TCTGTGGAATGTGIGTCAGITAG 3" A7 (EF and SV40/ R):

5' - CTCTTQQOADICTERAT T TGAAECKACTIGAAAASTED EHAECARACTAAGAACEAGN filter,
TTTTAAAACTTTATCCATCTTTGCA- 3" 55 By using the thus prepared DNA for
transf or Radre/byarRthRAG 8 iransiei esh-a¢ 1 bi piledd EDNAt hesDiArefesant A2 or A7
was cloned into the vector described in (3-1) . The vector construct is
shown in Fig. 2. Incidentally, the procedure was performed according to the
met hod described in (2-2) . (3-3) Evaluation using SEAP expression as index
Each pl asfi @)copsiddiatied, idh{B;2)swas eval uated using the host cell CHO KI
(ATCC) and transfection reagent Lipofectam ne 2000 (I nvitrogen)

Ant bi ot . sel gt i,onyiddh BHERTUEI Dt & d Tl HBSORETAITE: dars gbout 2

weeks starting ays~after transfec ereby a stably expressing

pol ycl onal I, 1in stahlis T S ;shed cell, i was
subj ect eg‘%Go%%ne%tum?%%\%ﬁ%génégfhoﬁq:ﬁe %%nfgef %?gggngg!siu?glnen ,1)an"!’ a given
nunmber of_ t eeflcelsés V\gﬂe seeded into a 24-wel | (§|$te. At .%4 }oursa,after

pl ati ng I th 'tafulptrl?rcgé%ﬁﬁer‘ﬁ%?aﬁfl VBT T el Fand 1 dttivity
of SEAP was mez%%gred. The a,ctivi%% of SEAP in the culture supernatant was

measur ed BFQHRE Se AR YNPP- ettt ed Al kal i ne Phosphat ase Report er

Assay ( ANASPEC) . , i
In order to confirm ChIP, by using 320 ng of each DNA

amplified by WGA as a template, and also using the following
primers and SYBR (registered trademark) Premix Ex Taq
(Perfect Real Time) (TAKARA), a glycelaldehyde-3-phosphate
dehydrogenase (GAPDH) internal gene was amplified by the PCR
method (95°C for 5 sec and 60°C for 20 sec x 45 cycles).
Incidentally, GAPDH is a house keeping gene to be used as a
positive control for confirming whether a DNA element is
enriched by ChIP, and the PCR method was performed using primers
attached to EZ ChIP (Upstate).

5’ -TACTAGCGGTTTTACGGGCG-3'

5’ -TCGAACAGGAGGAGCAGAGAGCGA-3’

As shown in Fig. 1, it was confirmed that GAPDH was
amplified specifically in the sample subjected to
immunoprecipitation with an anti-acetylated histone H3
antibody. Each of the DNA samples amplified by WGA was

subjected to microarray analysis (NimbleGen) to perform



The measurement results are shown in Fig. 4. Wen the activity of SEAP of
the control with no element was normalized to 1, the DNA el enent A2 or A7
exhi bi t edwenoefidoszs on enhancenent of expression such t ipatr/gphai/asievity of
SEAP was twice or nore 56 as high in the case of use with the EF-la
pronoter, and four times or nore highgrsin the case of use with the SvV40
pronoter than that of the control. Based on the results, it was confirned
that these DNA el ements exhibit the effect of enhancing foreign gene
expressi ahnghwertitsed iDhnmioidy readiipoitat idn cogetieial pr@htEron xdaip) e 4
Eval uati on using anti body expression as index (4-1) Construction of human

| i ght chaighEquessh O YeCh HedHeiGi(d for idenBYfysh§@arPDNAN Tement
pEF6/ V5- Hi sB (Invitrogen) as a tenplate, a DNA fragnent between position

2174 (i mpadi @hsbréceewgstéserm PnaBCHRA) card pPsi 1101 )2988 (Sr@tdatBaPNA

fragment containing an origin of replication and SV40 pronoter and
origin, hgrainafder referred to as "fragnment A", the pol ynucleotide
sequence of fragnent A being represented by SEQ ID NO 6 in the Sequence
Li sting) was obtained by the PCR nethod using the follow ng priners and
KOD- pl us-. 5' - CCACGCGCCCTGTAGCGGCGCATTAAGE- 3!

5' - AAA )GgggTTquQ§§%§i§ﬁ§I}§' nt The obtai ned fragnent A and a
DNA fragnent” ‘con aining a sequence encodlng a human K chain secretory
signal, a hunag?{ chain c nst ant

&

signal (herein r 8Perr& FSSEQ% }3£5 §E§258pgké téﬂugﬂyéign

obtained in (1-2), 5 sequences having an AT content of 62% or
more were extracted.

A2: chromosome 15 (80966429 to 80974878)

A7: chromosome 11 (88992123 to 89000542)

Al8: chromosome 4 (111275976 to 111284450)

B5: chromosome 1 (143034684 to 143043084)

Cl4: chromosome 11 (46089056 to 46097482)

Example 2
Effect of DNA element using expression of secretory alkaline
phosphatase (SEAP) as index
(2-1) Construction of SEAP expression vector

By using pSEAP2-control (Clontech) as a template, the
SEAP gene was amplified by the PCR method (94°C for 30 sec and
68°C for 2 min x 40 cycles) using the following primers and
KOD-plus- (TOYOBO) .

-AAAGCTAGCATGCTGCTGCTGCTGCTGCTGCTGGGCC-3”

-AAAAGATCTTCATGTCTGCTCGAAGCGGCCGGCCGC-3”



57 by overl apping PCR. The thus obtained DNA fragnent in which fragnent A
and fragnent B were ligated was digested with the restriction enzynes Kpnl
and Smal ,wendiddiss7gesul ting fragnment was |ligated to pl apordepiEbodsyhs Hi sB
(I'nvitrogen) which was digested with the restriction enzynmes Kpnl and Snal
whereby a human |ight chain expressiaopgvector pEF6KCL having a signal
sequence, a cloning site, a human K chain constant region, and a human poly
(A) addition signal sequence downstream of the EF-1a pronoter was
constructed. SubsequaniNA,f thgnembpl Dbiad rERAIY rebeewitnga $ eegebEraiecl
obt ai ned by the above-nentioned nethod with the restriction enzynes Kpn
and Smal pyasaddfeéedged pERYINSHHILSR (4 Nyhdr egen)owhi Ehomashdi gest ed with
Kpnl and Smal, followed by transformation alkaline lysis, and its sequence

confi r mtdAn.owke bEbYu iRl eamiGrPEEIKGLaVOBAGANEL I ti6t ekt rddt 2on Kit
Construction of human heavy chain expression vector pEF1FCCU A DNA

fragment (b]t\%%e?ﬂ! YynyelagtidenrsaqnercaiNk rhBine nPNk & L12QERIY ahsi depFesent ed
by SEQID NO™ 7 'in the Sequence Listing) containing a DNA sequence encodi ng

a_human 'I%%l%ﬁ%%g%' wiEWE &@a%&m@ﬁ]gl@gtg @F(%S’Fag%ﬁg‘“?ﬁi fhegaqugnce was

di gested wt restriction enzynes e resulting

f t - t . - ! - . ) d
pﬁé‘?fahg%@%yf ';%‘%‘llsﬁ%{fvﬁee%f? s Bt it gt et e
i gna . i it h haj . L.on, d
hunmn polss ASSEIal T oPBRETSSe N e SR BRNT BantBp dne v i, or
e oketine (iRrh e ERE8, Shatbl) el B st ety gsne X

separate the target fragments, respectively, and the target

fragments were cut out from the gel, followed by purification.
Then, a ligation reaction and transformation were performed.
The ligation reaction was performed using LigaFast Rapid DNA
Ligation System (Promega). The transformation was performed
as follows. First, frozen competent cells JM109 (TAKARA) were
thawed, and 10 pl of a solution obtained after the ligation
reaction was added to a solution of the thawed cells, and the
resulting mixture was left to stand on ice for 30 minutes.
Thereafter, a heat shock (42°C, 45 sec) was applied to the
mixture, and the mixture was cooled on ice for 5 minutes. To
this cell suspension, 1 ml of LB medium was added, and the
resulting mixture was shaken at 37°C for 1 hour. Then, the
mixture was plated on an LB plate containing 0.1 mg/ml
ampicillin, and the plate was incubated at 37°C for 14 to 16
hours. Thereafter, by alkaline lysis, a target plasmid was

collected from colonies cultured on the LB plate. Finally,



By ligating the L-chain or H chain expression vector constructed in (4-1)
or (4-2), a single humani zed anti body expression vector (pEF_LHN (lacking a
vari abl e wegonpys7eas construct ed. A restrictionpemgyrmi/feolic site
was added by the PCR nmethod to both ends of the gene expression unit from
upstream of the pronoter to downstreagmyof poly(A) of pEFLKCL. Agarose ge

el ectrophoresis, cutting out of a desired DNA fragnent fromthe gel, and
purification of the DNA fragment were then perforned, whereby an insert was
pr epar edthBy pdilgasicilegttide pEqlletdd cdnsEAR tHed tihe Ed-a2mid tibttahised
restriction enzyne Sall, the vector was |linearized at the Sall site |ocated
upst r eampgfalkgl DL Q XY Rasi At eithined havhertdlsy bCHTISE2RML ves HyrgwR S
ligated to the above insert, followed by transformation, alkaline |ysis,
and sequegee cepifiruidaon, whereby a single humani zed anti body expression
vector (pEF_LHN (lacking a variable region)) was constructed. Subsequently,
the foll owi ng oligonucleotides were 59 introduced into an Aatll site of
the vector pEF_LHN (lacking a variable region). 5 -CGCGECCGCACTAGIGACGT- 3

5' - CACTA G§§E@§g§§% respective oligonucl eotides were
di [ ut ed S% pnol ﬁGEbyqﬂﬁrﬁfﬁﬁéﬁglynucleotide Ki nase (TAKARA) a
reacti on was aga %ggH%%t roceedlgt §7 forﬁktg&g eﬁ@gnexlgégg%

(TAKARA) was a eret ¢ anhea I'ng was per TEF red At Ii m nut e

room erat es on es_and the vector pER LHN ich
T SOm Sempenal b Thesed eﬂgc&n‘t’ﬁﬁz%é%ﬁtew%nme% REE g by
transfornation, alkaline Si s uence ?8nf|r wher eby pEF LHN#
(1 acki ng*& vg?rlja)ol usiog o'?t%l V\IEEBGB%TH\I ctietf r%/lc%fﬁse)grg ag
vari abl e_regi on of the hunanlzed anti body gene ipto the apove- constructed
uni ver saPag @F&Pl(pEFrEHﬁ#CGP&CklﬁBerQEPW bIe(?%ﬁ?on)ﬁon??%P%%ﬁstﬁhctlon

of a humani zed anti body gene X expression single vector (humanized antlbody
gene X/pgplypmgpq3§;4g”@ﬁgg@@ce corresponding to each of the DNA

elements.

First, pCMV/SEAP ires Hygro obtained in (2-1) was
digested with the restriction enzyme Spel for several hours,
followed by ethanol precipitation, and the precipitate was
dissolved in sterile water. By using the vector digested with
Spel as a template, the PCR method (94°C for 15 sec, 55°C for

30 sec, and 68°C for 10 min x 30 cycles) was performed using

the following primers and KOD-plus- (TOYOBO).

A2D:

5’ -GGAAATTGAGAAGTATCATTCACAACAGTACCACAAACATGAAATAAATGTGGAT

CCTATTAATAGTAATCAATTACG-3’

A2R:
-CTCATTCTGTGGGTTGTCATTTCACTTCCTTGATGCTATCCTTTCAAGCAAAATC

CTAGTCAATAATCAATGTCAACG-3’

A7D:



First, by using the follow ng prinmers and KOD plus-, an L-chain variable
regi on of the humani zed anti body gene X was anplified by the PCR nethod
(94C for Wb 20em0558C for 30 sec, and 68C for 1 min x 30pcygbsa)osserchai n
vari abl e region: 5' - AAACATATGGCGACATCCAGATGAC- 3'

5' - AAACGTACGCTTGATCTCCACCTTGG- 3" 604 g The anplified L-chain variable
regi on fragnent and the universal vector (pEF_LHN# (lacking a variable
region)) were digested with the restriction enzynes Ndel and Bsi W,

f ol | owed 5Bhy CATATIST QN AGH 23T ATH AT FRAST TETCAGANCANAATAAAAHETITGEA TLr agnent
fromthe gel, purification, ligation reaction, transformation, alkaline

| ysi s, aotasaonaneeroodfirmrmatcems’ whereby the L-chain vari abl e regi on was
integrated into the vector. In the same nanner, by using the follow ng
prinmers apg.KOD plus-, an H-chain variable region of the humani zed anti body
gene X was anplified by the PCR nethod (94C for 15 sec, 55C for 30 sec, and

68C for L/ mchorT3@ oWt & TSR P AEF T GRA A Q@I PRE CATACTAAGACCTAG
5" - AAAGCTGAGCCAGGTGCAGCTGCCAGG- 3" 5" - A AAGCTGAGCTCACGGTICACCAGEGTTC 3

The anplHQﬁ5¥#§ifgﬁﬂﬁbfﬁﬂﬂégn§a region fragnent and the vector having the

L-chain varitable region inserted therein were digested wth the restriction
enzyne Bl pl , followed by agarose gel electrophoresis, cutting out of a
desired fragnent fromthe gel, purification, ligation reaction,
transforgg;&gn, al kaline lysis, and sequence confirmation, whereby the

H chain Pabl e region was integrated into the vector and a single

hurrani zed ant | body. 9ene. X CRLERR Ol IS4 b BBBREERTABLBRE K RERe
TCCTATTAATAGTAATCAATTACG-3'
Al8R:

5’ -CATACAGAAGCCAGTTTGAACTGAGACCTCACTCCATTTCTTACAAGTTATGCCC

TAGTCAATAATCAATGTCAACG-3'

B5D:

5’ -ACCGTTTTATATTGTTTAAGCATTTCCTAGACATATTTGGCTACAAATCTAGATC
CTATTAATAGTAATCAATTACG-3’

B5R:

5’ -GATCTTAGGGGGGCTGATTATATAAAACAATAGAAATGTAGTCTTAGATGAAACC

TAGTCAATAATCAATGTCAACG-3'

Cl1l4D:

5’ -CACAAAGTTCACTGTCAAGGCCAGGTGATGAGGCCCACACATGCCCGGACCTTGA
TCCTATTAATAGTAATCAATTACG-3"’

Cl4R:

5’ -CAAAACCTCATCTCTACTGAAAATAGAAAATTAGCTGGGCGTGGTGGCAGGTGCC



61 expression vector (humani zed anti body gene X/ pCW_LHN#) By using
the single humani zed anti body gene X expression vector (humanized anti body
gene X pBrOLbBi#SII®NStructed in (4-3) as a basic vect or peraBTIBDE&I1I@NOt her
si ngl e humani zed anti body gene X expression vector (humanized anti body gene
X/ pCW_LHN#) was constructed by repl agigng the pronoter according to the
fol |l ow ng procedure. By using plRES puro3 as a tenplate, a CW
pronoter fragment was anplified by the PCR nmethod (94C for 30 sec and 68C
for 3 mM TTAGITAATArER)AARITCAAdE-30l | owi ng priners and KOD- pl us-. Upstream
of H-chain: 5'-CTTTTGCAAAAAGCTTCGCGTTACATAACTTACGGTAAATGECC 3'
5' - TTCATGGTGECGCTAGCCCGCAGATATCGATCCGAGCTCGGTA- 31 Upst ream of L- chai n:
5' - TGACGT CGACAAGCTTCGCGT TACATAACTTACGGTAAATGECC- 3
5' - CTGGATGTCGOGATA TOCACASAGEAGCEORAT SAAGABLT@Garose gel
GTCTGCAGCACCATGGTGGCCCTA GATATCGATCCGACGCTCGGTA- 3! To the PCR
r eact i on it phoddie: 4 GRUEICHI 98- CIGN B2 PRA rugscadiicdor andog, raagt i on
we ed at 37 or 1

was allo to proce our, followed by purification using

m ni El ut e._rgactio e it (Q q e %acbrgae ora%q]'

| n- Fusi o%ev\s/gt? %!rﬁepq:a}%d%%%gﬁ\ﬂt% I %??Eg%ﬂu\r,rwa%z%b;ﬁtl odytéenee ch;_LHI\I#
was digested .wi.th t.he restriction e s H.ndi'" he I and Fsel |,
o | oved Hhy Ao et erRFEar e her usl Flatrirae 13 8ent <
anong the r [ tin ragnent.s were separ at ed. ch of the fragnents was cut
ot omARb E B TORE PR TV R R AER Y PR FRE At (TS sanp
for use in In-Fusion was prepared. Al the sarrgle faqr yse in_I n-Fusion
vere put toget RPSEINFRE Iohi n§TRRETFEHT nBd uEPRGEFACEAE ofiTHE AdVRINt age
PCR Coning Kit (TAKARA) , followed by transformation, alkaline lysis, and
sequence S A OO WRF RFE OS9Gt e humani zed anti body gene X

expressi on vector (humani zed anti body gene X/ pCW_LHN#) was construct ed.
BAC clones corresponding to the 5 sequences extracted

in Example 1 are as follows.

Extracted sequence Corresponding BAC clone
A2 RP11-152F13
A7 RP11-643G5
Al8 RP11-115A14
BS5 RP11-640M9
Cl4 RP11-702F3

10 pl of the above-mentioned BAC (Advanced GenoTechs Co.)

which was thawed was inoculated into 1 ml of a medium
(containing chloramphenicol at a final concentration of 15
pg/ml) and incubated overnight at 37°C. 30 pl of the culture
solution was transferred to 1.4 ml of a medium (containing
chloramphenicol at a final concentration of 15 pg/ml) and
incubated at 37°C for 2 hours. Centrifugation and washing with
sterile water were repeated twice, and the cells were suspended
in 20 pl of sterile water. To a cooled cuvette (0.1 cm), 1

pl of pRED/ET (Gene Bridges) and Escherichia coli were added,



(4-5) doning of DNA el ement A7 A7 was selected fromthe 5 types of
the DNA el enents which were confirnmed to have an effect of enhanci ng SEAP
expr essi ono 201hosd7ened i nto an anti body expression vect @CT/JP2011/06591d N t he
same manner as in (2-2) , by using each of the humani zed anti body gene X
expression single vectors (hunani zed mapt i body gene X/ pEF_LHN# and hunani zed
anti body gene X/ pCW_LHN#) digested wth the restriction enzyne Notl as a
tenplate, DNA for transformati on was prepared by the PCR nethod (94C for 15

sec, 55CfanociRdsess eArtti®pdritikhn Nj1B50 39, cyel gs) . Wiketh Was mlerdor med
using the follow ng priners and KOD pl us- . Humani zed anti body gene

X/ pEF_LHS#$HDme? i unCWaET @ddaHT EheAEEEGAATET AGET GAMAGG T AGCATAS ARACT CGA
GGCACTAGTGACGTCAGGTGGCACT - 3" Humani zed anti body gene X/ pEF_LHN# R WO

2012/ 005%?1%%9-5/1:23%20&@/ 965@1§o§370 minutes. of the culture
5' - CTCTTCCCATTCTCATTTGAATCTACTTCAAAAGGTITT ACCATACT ,&A

AGTGACCT (AT IS GRET p9Feed Jlumaniaed 13kt Q%@ﬁt&%ﬁ&é‘ &%A&Wﬁ e

and chloramphenicol at final concentrations of 3 pg/ml and 15
pg/ml, respectively), and incubated overnight at 30°C. On the
subsequent day, each colony thus obtained was inoculated into
1 ml of a medium (containing tetracycline and chloramphenicol
at final concentrations of 3 ug/ml and 15 pg/ml, respectively),
and incubated overnight at 30°C. 30 pl of the culture solution
was transferred to 1.4 ml of a medium (containing tetracycline
and chloramphenicol at final concentrations of 3 pg/ml and 15
ug/ml, respectively), and incubated at 30°C for 2 hours. Then,
50 ul of 10% L-arabinose was added thereto, and incubation was
further performed at 37°C for 1 hour. Thereafter, washing with
sterile water was repeated twice, and Escherichia coli which
was suspended in 30 pl of sterile water and 1 pl of the DNA
for transformation were added to a cooled cuvette (0.1 cm),
followed by electroporation (1350 V, 10 pF). Then, 1 ml of
SOC medium was added thereto, and the resulting mixture was
incubated at 37°C for 90 minutes. The total amount of the
culture solution was plated on an LB plate (containing 100 pg/ml
ampicillin), and the plate was incubated. Thereafter, a
target plasmid was obtained by alkaline lysis. Finally, the

sequence of the obtained plasmid and the restriction enzyme



Humani zed anti body gene X/ pEF_LHN# D was used. Humani zed anti body gene

X/ pCW_LHN# R Humani zed anti body gene X/ pEF_LHN# R was used. By
usi ng t hewehowops7epared DNA for transformati on and BACptraesfieossets Wit h
pRed/ ET, the DNA el enent A7 was cloned into the single humani zed anti body
gene X expression vectors described igny(4-3) and (4-4). The vector
construct is shown in Fig. 5. Incidentally, the procedure was perforned
according to the nethod described in (2-2). (4-6) Evaluation using anti body
expressi gitas ithdeof were Eambf prmsd] dwhensbyuat edriget( £13)smias vemal uat ed
using the host cell CHO KI (ATCC) and transfection reagent Lipofectam ne
2000 (I nvidns@geitled. The Adbitbiroidonstahrat g sidvh Ganetigi e (Roche) at
800 p.g/nmL was perforned for about 2 weeks starting 2 days after
transfection, whereby a stably expressing polyclonal cell Iine was
established. The.thus established cell |line was subjected to nmedi um

repl ace t_-Qn : f.ar. a, gi unber of the cells
”3'} 39 Et‘)%q'&ﬁ&fllgll%a% eéz‘sgﬁi‘esé‘:[‘&l a8l YRfeR

were seeded into a 24-we p 64 hours after plating the cells,

the cul ture superpatantwas Loldietitda and ¢he e yseﬁ)éqgﬁt%? lrlrlet .f%%he

anti body in the cul ture supernatant was neasured

I'ncidentahly, ,the ELISA was perfor s follo T 96- wel coat ed
with ant %H?épﬁlgsﬁ gﬁtﬁclhai nog'?{lSO (%v(\'gl I ’a wa)ré-mo%et telocnel I]'J-efa%eeé{tgul ture

super nat ant s .added to eac and the plate was incubated at 37C for

wel |
1 hour. SHPOFGTERAIS AP AMPIE (RR9¢ U & supernatant) was removed, and
each well was washed with 200 il| of PBS-Tween (0.05% . Then, 100 [11 of
HRP- | abel ed anfitifiet ig@eleot iRls WHdde MY RN Wett SR HHEDHIWR2 was
i ncubated at 37C for an additional 1 hour. Thereafter, the HRP-I| abel ed
ant i - hun®eNEgEnet f oRELTHNBHRER B F G 28 AR IR AP YRR E 1B E @ 1A TS F P8 Tween
(0.05% . Then, a color was devel oped using a POD Substrate ABTS Kit
(Nacal ai WhergRy a@ a%@@éfncéxﬁr&é%uﬁé%éfﬁl‘?%ﬂel &Rfth ofim®5 Wil was
measured. For the dilution of the anti-kappa |light chain, the anti-human
| gG (Fc) estaid itsthebanphe, tPRS-awkanl { shog e lad ipgewaspyubieage@uimin | gG
serially diluted to 12 ng, 6 ng, 3 ng, 1.5 ng, 0.75 ng, 0.375 ng, and
0. 1875 ngessium sepidaetenthencone ety dcforeomepisuremepite and aadicgnat ed.
The results are shown in Fig. 6. It was confirmed that the sanple having
t he DNA eluethent o&7thascel hs gheare efdfesiztd dhtenbhanet wgl a1 dotoely( FWAKICE | on as
conpared with a control with no el enent when the EF-la pronoter or the CW
pronot er atag 4ukedrisnafberaplabody ehpresslon slest@rlture supernatant

was collected, and the activity of SEAP was measured. The
activity of SEAP in the culture supernatant was measured using
SensoLyte™ pNPP Secreted Alkaline Phosphatase Reporter Assay
(ANASPEC) .

The measured results are shown in Fig. 3. When the
activity of SEAP of the control with no element was normalized
to 1, the activity of SEAP in the culture supernatant of the
stably expressing CHO cell line having the DNA element A2, A7,
Al8, B5, or Cl4 showed a numerical value five times or more
higher than that of the control. Based on the results, it was

confirmed that all the 5 types of DNA elements dramatically



65 Exanple 5 Length of sequence exhibiting activity of enhancing foreign
gene expression (5-1) Coning of DNA el enents having different sequence

| engt hs wo 2012/d888d on the | ength of the sequence usedpicmiExampé®ie,
vectors containing each of the DNA el ements but having different sequence
| engt hs were constructed. The gletai | s of the DNA el enents having

di fferent sequence | engths which were designed based on the full |ength of
each of the DNA el enents A2, A7, Al18, B5, and Cl4 are shown in Figs. 7, 9,
11, 13, &bhhahle HRAP expspecionel yIndhéepCil/l $EARher o lidygral edesicie bed i n
(2-1) was digested with the restriction enzyne Spel for several hours,

f ol | owed skyuehit@zob £ priee ighidval Botlyp@shii DMAPE Beémpht 8t Eravaephessaitet] i n
sterile water. By using the vector digested with Spel as a tenplate, DNA

for tranghopeat TBNNYBS Predpas ech bhd ke fldRdethed iR C drpelh iseay 55C for
30 sec, and 68C for 10 mn x 30 cycles) using the follow ng prinmers and
KOD-plus-. By using the thus prepared DNA for transfornmation and the
correspondi ng BAC transfected with pRed/ ET, each DNA el enent having a
differenngﬁﬁ %p%e | ength was cloned into the pCwW/ SEAP ires Hygro

descri be ? - The vector construct is shown in Fig. 2. Incidentally,

tAge_ prlg":%%%?ea‘ﬁscyp%rff VLA YNNG § b Nen BRI JESSH! bed 1n (2-2). 66

The promoter for the vector used in the evaluation of
the DNA elements in Example 2 was a CMV promoter, and thus the
use of DNA elements in combination with other general promoters
was studied in Example 3.
(3-1) Construction of SEAP expression vector using EF-1la and
SV40 promoters

By using pSEAP2-control (Clontech) as a template, the
SEAP gene was amplified by the PCR method (94°C for 30 sec and
68°C for 2 min x 40 cycles) using the primérs described in (2-1)
and KOD-plus-. The amplified SEAP was prepared as an insert
in the same manner as in (2-1). The insert was digested with
the restriction enzymes Nhel and BglII, and a vector pIRES puro3
(Clontech) was digested with the restriction enzymes Nhel and
BamHI, and pCMV/SEAP ires Puro was constructed in the same
manner as in (2-1).

Subsequently, by using pEF1/V5-His A (Invitrogen) as a
template, an EF-la promoter was amplified by the PCR method
(94°C for 15 sec, 60°C for 30 sec, and 68°C for 2 min x 30 cycles)

using the following primers and KOD-plus-.



5 - CATGCACAGATTAGCCATTTAGTACTTACTAAATCAAACTCAATTTCTGAAGICT
AGITATTAATAGTAATCAATTACG 3 A2 - 1R 5' -

CTCATTCTGVOGRIiedsZ8TTTCACT TCCTTGATGCTATCCT TTCAAGCAAAATT PCT/JP2011/065916
CAATAATCAATGTCAACGCGTATAT- 3" A2 - 2D : 5

- ACACTGGTCAAAGGGACAGGTCATTGI TATGCT GCI@A@TGCAGGCT GCTGAAAAC
TAGITATTAATAGTAATCAATTACG 3 A2 -
-ACTGWAGLIILIIAII||||ACCTGCAGWGCATTCCTGWAAAAGWAGWGWGEAGW

CAATAAT CAATEREASTEQTDAGAGA G PTG BITGEAGETAATGGACC- 3
CTGGAAATTGAGAAGTATCATTCACAACAGTACCACAAACATGAAATAAATGTGC

TAGI TATTAAT AGRAATEARTCAGGCCRGAPTECEIEGTACCAAGC-3'

By using the above-constructed pCMV/SEAP ires Puro as
a vector, digestion with the restriction enzymes SpeI and EcoRV
was performed for the vector and the promoter, and pEF/SEAP
ires Puro was constructed according to the method described
in (2-1).

Similarly, by using pcDNA3.1l+ (Invitrogen) as a template,
an SV40 promoter was amplified by the PCR method (94°C for 15
sec, 60°C for 30 sec, and 68°C for 1 min x 30 cycles) using the
following primers and KOD-plus-.

-AAAACTAGTCTGTGGAATGTGTGTCAGTTAGGGTG-3"

5’ -AAAGATATCAGCTTTTTGCAAAAGCCTAGGCCTC-3"

By using the above-constructed pCMV/SEAP ires Puro as
a vector, digestion with the restriction enzymes Spel and ECoRV
was performed for the vector and the promoter, and pSvV40/SEAP
ires Puro was constructed according to the method described

in (2-1).

(3-2) Cloning of DNA element A2 or A7

Subsequently, cloning of the DNA element A2 or A7 was
performed using pEF/SEAP ires Puro and pSV40/SEAP ires Puro
constructed in (3-1) as basic structures.

First, pEF/SEAP ires Puro and pSV40/SEAP ires Puro were

digested with the restriction enzyme Spel for several hours,



5" - CCAAGCTTGICCAACCGCGECCTGCAGGCTGCATGCAGCCTGTGAAGGCTTTGAT
CAATAATCAATGTCAACCCGTATAT- 3 A2-4D. 5' -
TCAATCAT WARCRADFTE ATCT TCAAAGT CCCTCACT TCAGGGAGATGATATACPCT/JP2011/065916
TAGTTATTAATAGTAATCAATTACG 3" A2 - 4R : WD 2012/ 005378PCT/JP2011/ 065916 67
5' - ATATATAAAAGI TCATGTATATATAAAAT CATGGAATACACGECCTTTTGTGACT
CAATAATCAATGTCAACGCCGTATAT- 3" A2-5D:
5' - CGCATAAAAGGAAAAGCATCCTTAAAATAAACACCATCAATGECTCCTCGGTGEC
TAGI TATTAATAGIWSAT CAATETAGR Sl prebBpitation, and the precipitate was
dissolved in sterile water. By using the respective vectors
digested with Spel as templates, DNA for transformation was
prepared by the PCR method (94°C for 15 sec, 55°C for 30 sec,
and 68°C for 10 min x 30 cycles) using the following primers
and KOD-plus-.
A2 (EF/D):
5’ -GGAAATTGAGAAGTATCATTCACAACAGTACCACAAACATGAAATAAATGTGCTA
GTCAGAGAGGAATCTTTGCAGC-3'
A2 (Sv40/D):
5’ -GGAAATTGAGAAGTATCATTCACAACAGTACCACAAACATGAAATAAATGTGCTA
GTCTGTGGAATGTGTGTCAGTTAG-3’
A2 (EF and SV40/R):

5’ -CTCATTCTGTGGGTTGTCATTTCACTTCCTTGATGCTATCCTTTCAAGCAAAATT

TTAAAACTTTATCCATCTTTGCA-3'

A7 (EF/D):

5’ -CTTATTTTCTAAGTAGTATAGACTTAATTGTGAGAACAAAATAAAAACTTGCTAG
TCAGAGAGGAATCTTTGCAGC-3"’

A7 (SV40/D):

5/ -CTTATTTTCTAAGTAGTATAGACTTAATTGTGAGAACAAAATAAAAACTTGCTAG
TCTGTGGAATGTGTGTCAGTTAG-3'

A7 (EF and SV40/R):

5’ -CTCTTCCCATTCTCATTTGAATCTACTTCAAAAGGTTTACCATACTAAGAACTAG

TTTTAAAACTTTATCCATCTTTGCA-3'



A2- 4R was used. A2-6D:

5' - GCGGAGGCTACAGCTTGCCTCTCTAACCACTAAAAGGCATGACCCTCCTCAAACGCT
AGTTATTAATOGIBAISHATTACG 3' A2-6R  A2-4R was used. A2- 7BCT/JP2011/065916
5' - TCTGGECTTCCCT GGGCCACGCT GGAAGAAGAATTGTCTTGCGCCACACATAAAAC
TAGITATTAATAGTALTCAATTACG 3' A2-7R:

5 - AGCCTGATTTTTACGTI TAAATGTAACATGTAAAGAAATATATGTIGIGITTTTAGAT
CAATAATCAATGTCALCGCGTATAT-3' A2-8D:

5' - GTGAAGAGGAGRAGAEGHGAAAST EGAAGEETEAMT GNEGEAGT FERAGAMation and
TAGI TATTAATAGTAATCAATTACG 3' 68 A2-8R:

5' - ATGACARET Ak elci{eld AT TERd&EEHET AGI Ad GESACEISAERLAGRT or A7 was
CAATAATCAATGTCAACGCGTATAT- 3
cloned into the wvector described in (3-1). The vector

construct is shown in Fig. 2. Incidentally, the procedure was

performed according to the method described in (2-2).

(3-3) Evaluation using SEAP expression as index

Each plasmid constructed in (3-2) was evaluated using
the host c¢ell CHO-K1 (ATCC) and transfection reagent
Lipofectamine 2000 (Invitrogen).

Antibiotic selection with puromycin at 8 upg/ml was
performed for about 2 weeks starting 2 days after transfection,
whereby a stably expressing polyclonal cell 1line was
established. The thus established cell line was subjected to
medium replacement on the day before measurement, and a given
number of the cells were seeded into a 24-well plate. At 24
hours after plating the cells, the culture supernatant was
collected, and the activity of SEAP was measured. The activity
of SEAP in the culture supernatant was measured using
SensoLyte™ pNPP Secreted Alkaline Phosphatase Reporter Assay
(ANASPEC) .

The measurement results are shown in Fig. 4. When the
activity of SEAP of the control with no element was normalized
to 1, the DNA element A2 or A7 exhibited an effect on enhancement

of expression such that the activity of SEAP was twice or more



A2-9D: A2-6D was used. A2-9R A2R was used. A2-10D. A2-2D was used. A2-10R
A2- 7R was used. A2-11D: A2-8D was used. A2-11R A2-2R was used.

WO 2012/005378 PCT/JP2011/065916
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as high in the case of use with the EF-1la promoter, and four
times or more higher in the case of use with the SV40 promoter
than that of the control. Based on the results, it was
confirmed that these DNA elements exhibit the effect of
enhancing foreign gene expression when used in combination with

a general promoter.

Example 4
Evaluation using antibody expression as index
(4-1) Construction of human light chain expression vector
PEF6KCL

By using a plasmid pEF6/V5-HisB (Invitrogen) as a
template, a DNA fragment between position 2174 (immediately
downstream of BGHpA) and position 2958 (Smal) (a DNA fragment
containing an f1 origin of replication and SV40 promoter and
origin, hereinafter referred to as “fragment A", the
polynucleotide sequence of fragment A being represented by SEQ
ID NO: 6 in the Sequence Listing) was obtained by the PCR method
using the following primers and KOD-plus-.
5’ -CCACGCGCCCTGTAGCGGCGCATTAAGC-3'
5’ -AAACCCGGGAGCTTTTTGCAAAAGCCTAGG-3"

The obtained fragment A and a DNA fragment containing
a DNA sequence encoding a human k chain secretory signal, a
human k¥ chain constant region, and a human poly(A) addition

signal (hereinafter referred to as “fragment B”) were ligated



A2-12D: A2-2D was used. A2-12R A2-4R was used. A2-8D was used. A2-13R
A2- 7R was used. A2-14D. A2D was used. A2-14R A2-2R was used.
WO 2012/005378 PCT/IP2011/065916
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by overlapping PCR. The thus obtained DNA fragment in which
fragment A and fragment B were ligated was digested with the
restriction enzymes KpnI and Smal, and the resulting fragment
was ligated to plasmid pEF6/V5-HisB (Invitrogen) which was
digested with the restriction enzymes KpnI and Smal, whereby
a human light chain expression vector pEF6KCL having a signal
sequence, a cloning site, a human x chain constant region, and
a human poly(A) addition signal sequence downstream of the
EF-1la promoter was constructed.

A DNA fragment obtained by cleaving the pEF6KCL obtained
by the above-mentioned method with the restriction enzymes KpnI
and Smal was ligated to pEFl/myc-HisB (Invitrogen) which was
digested with KpnI and Smal, followed by transformation
alkaline lysis, and its sequence confirmation, whereby a

plasmid pEF1KCL was constructed.

(4-2) Construction of human heavy chain expression vector
pPEF1FCCU

A DNA fragment (the polynucleotide sequence of this DNA
fragment is represented by SEQ ID NO: 7 in the Sequence Listing)
containing a DNA sequence encoding a human IgGl signal sequence
and a constant region amino acid sequence was digested with
the restriction enzymes NheI and PmeI, and the resulting
fragment was ligated to a plasmid pEF1KCL which was digested

with NheI and Pmel, whereby a human heavy chain expression



A2- 15D:
A2- 16R
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vector pEF1FCCU having a signal sequence, a cloning site, a
human heavy chain constant region, and a human poly (A) addition

signal sequence downstream of the EF-la promoter was

constructed.

(4-3) Construction of single humanized antibody gene X
expression vector (humanized antibody gene X/pEF_LHN#)

By ligating the L-chain or H-chain expression vector
constructed in (4-1) or (4-2), a single humanized antibody
expression vector (pEF_LHN (lacking a variable region)) was
constructed.

Arestriction enzyme Sall site was added by the PCR method
to both ends of the gene expression unit from upstream of the
promoter to downstream of poly(A) of pEF1KCL. Agarose gel
electrophoresis, cutting out of a desired DNA fragment from
the gel, and purification of the DNA fragment were then
performed, whereby an insert was prepared. By digesting the
PEF1FCCU constructed in (4-2) with the restriction enzyme SallI,
the vector was linearized at the Sall site located upstream
of the gene expression unit. Then, the linearized vector was
ligated to the above insert, followed by transformation,
alkaline lysis, and sequence confirmation, whereby a single
humanized antibody expression vector (pEF LHN (lacking a
variable region)) was constructed.

Subsequently, the following oligonucleotides were



70 5' - AAAAACAAAACTGGAGTAAACAAGATGAATTGT TTTAATAGAGGCACTGTATTAC
TAGITATTAATAGTAATCAATTACG 3' A7-1R &'
- ATACAATGVoCeTed3#8 TCTGI GCCTGAACCT ATGCAGCT GATGT AGCT GAAGPCT/JP2011/065916
CAATAATCAATGTCAACCCGTATAT - 3" A7-2D:. 5' -
GATCTTATTTTCTAAGTAGTATAGACTTAATTGT GA TAAAAACTTGC
TAGITATTAATAGTAATCAATTACG - 3' A7-2R 5" -
TGITTGITTTCAGCCACTAAGT TTGAGGTGATTTGT TCTGGECAGT CCTAGGAAACT
CAATAAT CAAKGTANEECEIAA R A3t TIAEi8B. of the vector pEF_LHN (lacking
a variable region).
5" -CGCGGCCGCACTAGTGACGT -3’
5’ -CACTAGTGCGGCCGCGACGT-3"

The respective oligonucleotides were diluted to 5 pmol,
and by using T4 Polynucleot'ide Kinase (TAKARA), a reaction was
allowed to proceed at 37°C for 1 hour. Then, 10x buffer
(TAKARA) was added thereto, and annealing was performed at 96°C
for 1 minute at room temperature. These oligonucleotides and
the vector pEF_LHN which was digested with the restriction
enzyme AatII were ligated, followed by transformation,
alkaline lysis, and sequence confirmation, whereby pEF LHN#
(lacking a variable region) was constructed.

By integrating a variable region of the humanized
antibody gene X into the above-constructed universal vector
(pEF_LHN# (lacking a variable region)), the construction of
a humanized antibody gene X expression single vector (humanized
antibody gene X/pEF LHN#) was completed.

First, by using the following primers and KOD-plus-, an
L-chain variable region of the humanized antibody gene X was
amplified by the PCR method (94°C for 15 sec, 55°C for 30 sec,
and 68°C for 1 min x 30 cycles).

L-chain variable region:

5’ -AAACATATGGCGACATCCAGATGAC-3’

5’ -AAACGTACGCTTGATCTCCACCTTGG-3’



A7-2D was used. A7-3R
5" - AGCCTACACTACCCTTTGCAGCCTTTGGTAACTATCCTTCTGCTGICTACCTCCT
CAATAATCARO I BANSSRGTATAT- 3" A7-4D. 5' - PCT/JP2011/065916

AGGAGCT CCTGAATGAAGGACATCACTCAGCTGTGI TAAGTATCTGGAACAATAC
TAGITATTAATAGTAATCAATTACG 3' A7-4R &0
- GACATAAAATGTAAGATATGATATGCTATGTAAGATATGATACCTGCCTTAAAAT
CAATAATCAATGTCAACCCGTATAT- 3 71 A7 - 5D : 5 -
CACTCCTTGATACT TAET GhSEAEL EBGAAARR TATGARTGPCEGT &F Ch T f&gment and the
TAGITATTAATAGTAATCAATTACG 3
universal vector (pEF_LHN# (lacking a variable region)) were
digested with the restriction enzymes NdeI and BsiWI, followed
by agarose gel electrophoresis, cutting out of a desired
fragment from the gel, purification, ligation reaction,
transformation, alkaline lysis, and sequence confirmation,
whereby the L-chain variable region was integrated into the
vector. In the same manner, by using the following primers
and KOD-plus-, an H-chain variable region of the humanized
antibody gene X was amplified by the PCR method (94°C for 15
sec, 55°C for 30 sec, and 68°C for 1 min x 30 cycles).
H-chain variable region:
5’ -AAAGCTGAGCCAGGTGCAGCTGCAGG-3'
5’ -AAAGCTGAGCTCACGGTCACCAGGGTTC-3"

The amplified H-chain variable region fragment and the
vector having the L-chain variable region inserted therein were
digested with the restriction enzyme BlpI, followed by agarose
gel electrophoresis, cutting out of a desired fragment from
the gel, purification, ligation reaction, transformation,
alkaline lysis, and sequence confirmation, whereby the H-chain
variable region was integrated into the vector and a single

humanized antibody gene X expression vector (humanized

antibody gene X/pEF LHN#) was constructed.

(4-4) Construction of single humanized antibody gene X



A7-5R 5" - CAATTACATTCCAGIGATCTGCTACTTAGAATGCATGACTGAACT CCTGGEGTGGT
CAATAATCAATGICAACGCCGTATAT - 3' A7-6D. 5" -
TTATTTTGARGARERARSITECT GGT TCCCACT TAAAATCCTTTCTTGT TTCCAAGCPCT/IP2011/065916
TAGTTATTAATAGTAATCAATTACG 3' A7-6R 5

- AAGCAGTI GTGTGT TTACCTGCATGT GTATGTGAAT RAACT CTGT TCCTGAGGCAT
CAATAATCAATGICAACCCGTATAT- 3" A7-7D: 5

- ATTGCATGTTCTCATTTATTTGI GGGATGTAAAAATCAAAACAATAGAACGTATC
TAGTTATTAAPAGEAATOAAERACE ‘Humdihified Bntibody gene X/pCMV_LHN#)
TTGEGAGGCCGCAGCT GGTAGAT CACT TGAGGCCACGAAT T TGACACCAGCAGGT
CAATAATCAATGTCAAGEEGTA AR sidgle humanized antibody gene X expression

vector (humanized antibody gene X/pEF_LHN#) constructed in
(4-3) as a basic vector structure, another single humanized
antibody gene X expression vector (humanized antibody gene
X/pCMV_LHN#) was constructed by replacing the promoter
according to the following procedure.

By using pIRES puro3 as a template, a CMV promoter
fragment was amplified by the PCR method (94°C for 30 sec and
68°C for 3 min x 40 cycles) using the following primers and
KOD-plus-.

Upstream of H-chain:

5’ -CTTTTGCAAAAAGCTTCGCGTTACATAACTTACGGTAAATGGCC-3’

5/ -TTCATGGTGGCGCTAGCCCGCAGATATCGATCCGAGCTCGGTA-3'

Upstream of L-chain:

5’ -TGACGTCGACAAGCTTCGCGTTACATAACTTACGGTAAATGGCC-3"’

5/ -CTGGATGTCGCCATATGCGCCGGAGATCCACAGCAGCAGGGAGATGAACACCTGG
GTCTGCAGCACCATGGTGGCGCTAGCCCGCAGATATCGATCCGAGCTCGGTA-3”

To the PCR reaction solution, the restriction enzyme DpnI
was added, and a reaction was allowed to proceed at 37°C for
1 hour, followed by purification using miniElute reaction
Cleanup kit (Qiagen), whereby a sample for use in In-Fusion
was prepared. Meanwhile, the humanized antibody gene
X/pEF LHN# was digested with the restriction enzymes HindIII,

NheI, NdeI, and Fsel, followed by agarose gel electrophoresis,



A7-8D: A7-1D was used. A7-8R  W2012/005378PCT/ JP2011/ 065916 72 A7R was
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whereby two large fragments among the resulting fragments were
separated. Each of the fragments was cut out from the gel,
and the DNA was extracted from the gel, whereby a sample for
use in In-Fusion was prepared. All the samples for use in
In-Fusion were put together, and cloning was performed using
In-Fusion™ Advantage PCR Cloning Kit (TAKARA), followed by
transformation, alkaline lysis, and sequence confirmation,
whereby a single humanized antibody gene X expression vector

(humanized antibody gene X/pCMV_LHN#) was constructed.

(4-5) Cloning of DNA element A7

A7 was selected from the 5 types of the DNA elements which
were confirmed to have an effect of enhancing SEAP expression,
and cloned into an antibody expression vector.

In the same manner as in (2-2), by using each of the
humanized antibody gene X expression single vectors (humanized
antibody gene X/pEF LHN# and humanized antibody gene
X/pCMV_LHN#) digested with the restriction enzyme NotI as a
template, DNA for transformation was prepared by the PCR method
(94°C for 15 sec, 55°C for 30 sec, and 68°C for 11 min x 30 cycles)
which was performed using the following primers and KOD-plus-.
Humanized antibody gene X/pEF LHN# D:

5/ -CTCTTCCCATTCTCATTTGAATCTACTTCAAAAGGTTTACCATACTAAGACTCGA
GGCACTAGTGACGTCAGGTGGCACT-3’

Humanized antibody gene X/pEF_ LHN# R:



A7-10D: A7-4D was used. A7-10R A7-7R was used. A7-11D: A7-6D was used.
A7-11R. A7-4R was used. A7-12D. A7-2D was used. A7-12R A7-6R was used
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5’ -CTCTTCCCATTCTCATTTGAATCTACTTCAAAAGGTTTACCATACTAAGAGCACT

AGTGACGTCAGGTGGCACTTTTCGG-3"

Humanized antibody gene X/pCMV_LHN# D:
Humanized antibody gene X/pEF LHN# D was used.
Humanized antibody gene X/pCMV_LHN# R:

Humanized antibody gene X/pEF LHN# R was used.

By using the above-prepared DNA for transformation and
BAC transfected with pRed/ET, the DNA element A7 was cloned
into the single humanized antibody gene X expression vectors
described in (4-3) and (4-4). The vector construct is shown
in Fig. 5. Incidentally, the procedure was performed

according to the method described in (2-2).

(4-6) Evaluation using antibody expression as index

Each plasmid constructed in (4-5) was evaluated using
the host cell CHO-K1 (ATCC) and transfection reagent
Lipofectamine 2000 (Invitrogen).

Antibiotic selection with Geneticin (Roche) at 800 ng/ml
was performed for about 2 weeks starting 2 days after
transfection, whereby a stably expressing polyclonal cell line
was established. The thus established cell line was subjected
to medium replacement on the day before measurement, and a given

number of the cells were seeded into a 24-well plate. At 24



A7-7D was used. A7-13R. WO 2012/ 005378PCT/JP2011/ 065916 73 A7R was used.
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hours after plating the cells, the culture supernatant was
collected, and the expression level of the antibody in the
culture supernatant was measured by the ELISA method.

Incidentally, the ELISA was performed as follows. Toa 96-well
plate coated with anti-kappa light chain at 50 ng/well, 100

pl of the cell-free culture supernatant was added to each well,

and the plate was incubated at 37°C for 1 hour. Subsequently,

the sample (culture supernatant) was removed, and each well
was washed with 200 pl of PBS-Tween (0.05%). Then, 100 pl of
HRP-labeled anti-human IgG (Fc) was added to each well and the
plate was incubated at 37°C for an additional 1 hour.

Thereafter, the HRP-labeled anti-human IgG (Fc) was removed,

and each well was washed with PBS-Tween (0.05%). Then, a color
was developed using a POD Substrate ABTS Kit (Nacalai), and
an absorbance at a measurement wavelength of 405 nm was measured.
For the dilution of the anti-kappa light chain, the anti-human

IgG (Fc), and the sample, PBS-Tween (0.05%) was used. By using
human IgG serially diluted to 12 ng, 6 ng, 3 ng, 1.5 ng, 0.75

ng, 0.375 ng, and 0.1875 ng as a standard, the concentration
of the sample was calculated.

The results are shown in Fig. 6. It was confirmed that
the sample having the DNA element A7 has a higher effect of
enhancing antibody production as compared with a control with
no element when the EF-1a promoter or the CMV promoter was used

in the antibody expression vector.
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Example 5

Length of sequence exhibiting activity of enhancing foreign
gene expression

(5-1) Cloning of DNA elements having different sequence lengths

Based on the length of the sequence used in Example 2,
vectors containing each of the DNA elements but having
different sequence lengths were constructed.

The details of the DNA elements having different sequence
lengths which were designed based on the full length of each
of the DNA elements A2, A7, Al8, B5, and Cl4 are shown in Figs.
7, 9, 11, 13, 15, 18, and 19 respectively. The pCMV/SEAP ires
Hygro described in (2-1) was digested with the restriction
enzyme Spel for several hours, followed by ethanol
precipitation, and the precipitate was dissolved in sterile
water. By using the vector digested with Spel as a template,
DNA for transformation was prepared by the PCR method (94°C
for 15 sec, 55°C for 30 sec, and 68°C for 10 min x 30 cycles)
using the following primers and KOD-plus-. By using the thus
prepared DNA for transformation and the corresponding BAC
transfected with pRed/ET, each DNA element having a different
sequence length was cloned into the pCMV/SEAP ires Hygro
described in (2-1). The vector construct is shown in Fig. 2.
Incidentally, the procedure was performed according to the

method described in (2-2).



A7- 6D was used.
used. Al18 - 1 :

A7-18R WO 2012/ 005378PCT/ JP2011/ 065916 74 A7 - 5R was
5' - ATCCCCTGCTCTGCTAAAAAAGAATGGATGT TGACTCTCAGGCCCTAGT TCTTGA

TCCTATTAWAGIRANEARATTACG 3' Al18- 1R Al18R was used. Al8- BPDI/Jr2011/065916
5' - CTAAAGTGCTGGGAT TACAGGCATAAGCCACCGT GCCCGGCTGGAGCATTGGGAT
CCTATTAATAGTAATCAATTACG 3' Al8-2R:

5' - ACTACTTACACATTTCGAGT TTTAAATAAGGCCGT TCAATATAGAGTGAACACCTA
GICAATAATCAATGTCAACG 3!

A2-1D:

5’ -CATGCACAGATTAGCCATTTAGTACTTACTAARATCAAACTCAATTTCTGAAGTCT
AGTTATTAATAGTAATCAATTACG-3’

A2-1R:

5’ -CTCATTCTGTGGGTTGTCATTTCACTTCCTTGATGCTATCCTTTCAAGCAAAATT

CAATAATCAATGTCAACGCGTATAT-3'

A2-2D:

5/ -ACACTGGTCAAAGGGACAGGTCATTGTTATGCTGGCAATGCAGGCTGCTGAAAAC
TAGTTATTAATAGTAATCAATTACG-3'

A2-2R:

5/ -ACTGTAGCTTCTTATTTTTTACCTGCAGTGCATTCCTGTAAAAGTAGTGTGGAGT

CAATAATCAATGTCAACGCGTATAT-3'

A2-3D:

5’ -CTGGAAATTGAGAAGTATCATTCACAACAGTACCACAAACATGAAATAAATGTGC
TAGTTATTAATAGTAATCAATTACG-3'

A2-3R:

5’ -CCAAGCTTGTCCAACCGCGGCCTGCAGGCTGCATGCAGCCTGTGAAGGCTTTGAT

CAATAATCAATGTCAACGCGTATAT-3'

A2-4D:
5’/ -TCAATCATTTATCAATTTTATCTTCAAAGTCCCTCACTTCAGGGAGATGATATAC
TAGTTATTAATAGTAATCAATTACG-3’

A2-4R:



Al18-3D: 5' - CAGGCATAAGCCACCGCACCCGGECCACCCCTTACTAATTTTTAGTAACGTCGATC
CTATTAATAGTAATCAATTACG 3' Al18- 3R

5' - CTGATWGOQIRIveés38TCTGCT TTCCAACT TTGCCCCAAAGAAAGT TAGT CABCT/JP2011/065916
AGTCAATAATCALTGICAACG 3' A18-4D: A18-3D was used. Al8-4R 75

5' - TTCAATGAAACAAGCTCTGTGAGGCTCATTTGTACECATTTTGT TCAGTACTGCC
TAGITCAATAATCAATGTCAACG 3' B5-1D

5' - ACATACCCAGAGACACT GAGAGAGACAGACAGACAGTAAACAGAGGACGCACEATCC

CTATTAAT AGT ARACARRRAGGTR CABG TR ATATAAAATCATGCAATACACGGCCTTTTGTGACT

CAATAATCAATGTCAACGCGTATAT-3'

A2-5D:

5’ -CGCATAAAAGGAAAAGCATCCTTAAAATAAACACCATCAATGGCTCCTCGGTGGC
TAGTTATTAATAGTAATCAATTACG-3'

A2-5R:

A2-4R was used.

A2-6D:

5/ -GGGAGGCTACAGCTTGCCTCTCTAACCACTAAAAGGCATGACCCTCCTCAAAGCT
AGTTATTAATAGTAATCAATTACG-3'

A2-6R:

A2-4R was used.

A2-7D:
5’—TCTGGCTTCCCTGGGCCACGCTGGAAGAAGAATTGTCTTGCGCCACACATAAAAC
TAGTTATTAATAGTAATCAATTACG-3'

A2-T7R:

5’ -AGCTGATTTTTACGTTAAATGTAACATGTAAAGAAATATATGTGTGTTTTTAGAT

CAATAATCAATGTCAACGCGTATAT-3’

A2-8D:
5’ -GTGAAGAGGAGGAGATGTCAAAATTCAAAGTCTTAAATGATGTAGTTTTAAGTAC

TAGTTATTAATAGTAATCAATTACG-3'



B5R was used. B5-2D:
5' - GCCTCAATTGTATCTTATGAAALCAATTTTTCAAAATAAAACAAGAGATATGATCC
TATTAATAGVAAMGARIITACG 3' B5- 2R B5R was used. B5-3D: PCT/JP2011/065916
5 - CCTGTGCTGAATACCGT CTGCATATGTATAGGAAAGGGT TAACTCAGCAGGGATC
CTATTAATAGTAATCAATTACG 3' B5- 3R 8
5' - TATGTGAATGGAAATAAAATAATCAACCTTGTTAGAATTGTGTTCATAATGACCC
TAGTCAATAATCAATGICAACG- 3' B5-4D: BSD was used. B5-4R

A2-8R:

5’ -ATGACACTTGATATTGTTGTTTATATTGCTGGTTAGTATGTGCCTTCATTTACCT

CAATAATCAATGTCAACGCGTATAT-3’

A2-9D:
A2-6D was used.
A2-9R:

A2R was used.

A2-10D:
A2-2D was used.
A2-10R:

A2-7R was used.

A2-11D:
A2-8D was used.
A2-11R:

A2-2R was used.

A2-12D:
A2-2D was used.
A2-12R:

A2-4R was used.

A2-13D:



WO 2012/ 005378PCT/ JP2011/ 065916 76

5' - GAAAGTCTACAATTTTTTCAGI TTAAAATGGTATTTATTTGTAACATGTACCCTA
GTCAATAATCOAIGI043E€G 3' B5-5D: B5-1D was used. B5-5R  PCT/JP2011/063916
5' - CAAAGATGAAGGATGAGAGTIGACTTCTGCCTTCATTATGI TATGTGTTCATATCC
TAGITCAATAATCAATGTCAACG 3' B5-6D: 9

5' - CAGTGAATTATTCACTTTGTCTTAGT TAAGTAAAAATAAAATCTGACTGIGATCC
TATTAATAGTAATCAATTACG 3' B5-6R

5' - GAACAGRCAGGIASA S ECACAGAGGTCATTTGTAAACCGT TTGTGGTTAGCCT
AGTCAATAATCAATGICAACG 3' Cl4-1D:

5 - CTTTTREGEGRRGTGIGITTAAGITATTTTTCCCCTAGGCCCACAAACAGAGTCGA
TCCTATTAATAGTAATCALTTACG 3!

A2-7R was used.

A2-14D:

A2D was used.

A2-14R:

A2-2R was used.

A2-15D:

A2-2D was used.

A2-15R:

A2R was used.

A2-16D:

A2-8D was used.

A2-16R:

A2-4R was used.

A2-17D:

A2D was used.

A2-17R:

A2-7R was used.

A7-1D:



Cl4- 1R 5' - AACCTTGRAAAAATTCTGTTGTGT TTAGAAGCATGTACCAATCTATCACTCCTAG
TCAATAATCAATGTCAACG 3' Cl4-2D: 77 TATTAATAGTAATCAATTACG 3' Cl4-2R
5' - CCTTAGRO BAGIDIASTGTATTTTTTATCAGCTACTATAAGGT TTACACACCEEAJP2011/065916
GTCAATAATCAATGTCAACG- 3' Cl14- 3D:
5' - CAAGACCCTCAAAATTCAAAAATTTCCTTTATCTA GCTGTAGCACCT CCTGCGAT
CCTATTAATAGTAATCAATTACG 3' Cl4- 3R
5' - GGAGGGGAT AGGAAGGGGAT GAGGCCTAACAGGT TGATGATCTAGGCTTTACCTA
GTCAAT AABCAARERBARGA R TEAGPHAACAAGATGAATTGTTTTAATAGAGGCACTGTATTAC
5' - CTCAAAAAGGAGATAATTCCAGCCCCTCGCCTTAAAGAATCCCTATCAAGTGATC
CTATTAAT AR RGAR R EF AR TEAKP R G- 3/

A7-1R:

5’ -ATACAATGTTCCATGTATTCTGTGCCTGAACCTATGCAGCTGATGTAGCTGAAGT

CAATAATCAATGTCAACGCGTATAT-3'

A7-2D:

5" -GATCTTATTTTCTAAGTAGTATAGACTTAATTGTGAGAACAAAATAARAACTTGC
TAGTTATTAATAGTAATCAATTACG-3'

A7-2R:

5’ -TGTTGTTTTCAGCCACTAAGTTTGAGGTGATTTGTTCTGGCAGTCCTAGGAAACT

CAATAATCAATGTCAACGCGTATAT-3'

A7-3D:

A7-2D was used.

A7-3R:

5’ -AGCCTACACTACCCTTTGCAGCCTTTGGTAACTATCCTTCTGCTGTCTACCTCCT

CAATAATCAATGTCAACGCGTATAT-3'

A7-4D:

5’ -AGGAGCTCCTGAATGAAGGACATCACTCAGCTGTGTTAAGTATCTGGAACAATAC
TAGTTATTAATAGTAATCAATTACG-3'

A7-4R:
5’—GACATAAAATGTAAGATATGATATGCTATGTAAGATATGATACCTGCCTTAAAAT

CAATAATCAATGTCAACGCGTATAT-3'



Cl4- 1R was used. Cl14-5D:

5' - CCCTTGAACCT GGGAGGCAGAGGT TGCAGT GAGCCGAGATCACGCCGTITGGATCC
TATTAATAGVOARGAIINACG 3' Cl4-5R Cl4- 1R was used. 78 CléctDprasossoed.
Cl4-6R 5' - TTAACTTTTTCATCCTACAGACAGTGAATAGTAALGCTTTCTGTGAAGACATACC
CTASTCAATAATCAATGTCAACG—3' Cl4-7D. C¥Aq2D was used. Cl4-7R Cl4- 1R was
used.

A7-5D:

5’ -CACTGCTTGATACTTACTGTGGACTTTGAAAATTATGAATGTGTGTGTGTGTGTC
TAGTTATTAATAGTAATCAATTACG—3’

A7-5R:

5’ -CAATTACATTCCAGTGATCTGCTACTTAGAATGCATGACTGAACTCCTGGGTGGT

CAATAATCAATGTCAACGCGTATAT-3’

A7-6D:

5/ -TTATTTTGAAGAGAAACTCCTGGTTCCCACTTAAAATCCTTTCTTGTTTCCAAGC
TAGTTATTAATAGTAATCAATTACG-3'

A7-6R:

5/ -AAGCAGTGTGTGTTTACCTGCATGTGTATGTGAATTAACTCTGTTCCTGAGGCAT

CAATAATCAATGTCAACGCGTATAT-3’

A7-7D:

5’ -ATTGCATGTTCTCATTTATTTGTGGGATGTAAAAATCAAAACAATAGAACGTATC
TAGTTATTAATAGTAATCAATTACG-3'

A7-7R:

5/ -TTGGGAGGCCGCAGCTGGTAGATCACTTGAGGCCACGAATTTGACACCAGCAGGT

CAATAATCAATGTCAACGCGTATAT-3'

A7-8D:
A7-1D was used.

A7-8R:



Cl14-8D: Cl14-3D was used. Cl4-8R:

5' - AAATTATTTCCTGGT GGGCAATATTAGAATATGGGEGAATGT TTGCTTCTGAGCCT
AGTCAATAATOAMDBISHECG 3' Cl4-9D: Cl4-4D was used. Cl4- 9RcTGRZ1BBssems used.
Cl4-10D: Cl14-2D was used. Cl4-10R Cl14R was used.

72

A7R was used.

A7-9D:
A7-7D was used.
A7-9R:

A7-5R was used.

A7-10D:
A7-4D was used.
A7-10R:

A7-7R was used.

A7-11D:
A7-6D was used.
A7-11R:

A7-4R was used.

A7-12D:
A7-2D was used.
A7-12R:

A7-6R was used.

A7-13D:
A7-7D was used.

A7-13R:



79 Cl4-11D: Cl14-3D was used. Cl4-11R Cl14-2R was used. Cl4-12D: Cl4-4D was
used. Cl4-12R Cl4-8R was used. Cl14-13D:
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A7R was used.

A7-14D:
A7-4D was used.
A7-14R:

A7-5R was used.

A7-15D:
A7-6D was used.
A7-15R:

A7-7R was used.

A7-16D:
A7-2D was used.
A7-16R:

A7-4R was used.

A7-17D:
A7-4D was used.
A7-17R:

A7R was used.

A7-18D:
A7-6D was used.

A7-18R



Cl4- 3D was used. Cl4-13R Cl14-1R was used. Cl4-14D:. Cl4-4D was used.
Cl4- 14R. Cl4- 2R was used. As for the pol ynucl eoti de sequences of

t he respewbize/dosmgnents of A2, A2-1 corresponds to theppohyyrucheotd de
sequence of nucleotides 1 to 3000 of SEQID NO 1 in the Sequence Listing;
A2-2 corresponds to the pol ynucl eoti degsequence of 80

A7-5R was used.

Alg-1:

5’ -ATCCCCTGCTCTGCTAAAAAAGAATGGATGTTGACTCTCAGGCCCTAGTTCTTGA
TCCTATTAATAGTAATCAATTACG-3’

Al8-1R:

A18R was used.

Al18-2D:

5’ -CTAAAGTGCTGGGATTACAGGCATAAGCCACCGTGCCCGGCTGGAGCATTGGGAT
CCTATTAATAGTAATCAATTACG-3'

Al8-2R:

5’ -ACTACTTACACATTTCGAGTTTTAAATAAGGCGTTCAATATAGAGTGAACACCTA

GTCAATAATCAATGTCAACG-3'

Al18-3D:

5’ -CAGGCATAAGCCACCGCACCCGGCCACCCCTTACTAATTTTTAGTAACGTCGATC
CTATTAATAGTAATCAATTACG-3'

Al8-3R:

5/ -CTGATTGACTTTGACCTCTGCTTTCCAACTTTGCCCCAAAGAAAGTTAGTCACCT

AGTCAATAATCAATGTCAACG-3'

A18-4D:
A18-3D was used.

Al8-4R:



nucl eoti des 2801 to 5800 of SEQ ID NO 1 in the Sequence Listing, A2-3
corresponds to the pol ynucl eoti de sequence of nucl eotides 5401 to 8450 of
SEQ | D NQvokoi2zmnosive Sequence Listing; A2-4 corresponds PoTiR®11/065916

pol ynucl eoti de sequence of nucleotides 701 to 2700 of SEQID NO 1 in the
Sequence Listing; A2-5 corresponds toythe pol ynucl eoti de sequence of

nucl eotides 701 to 2200 of SEQID NO 1 in the Sequence Listing; A2-6
corresponds to the pol ynucl eoti de sequence of nucl eotides 701 to 3700 of
SEQ | D N®&’ -TTIOAATIEA ARSI CEC TG EIACRC T GRT TTEDACESPDNTSCTBCRAATACTGCC

pol ynucl eoti de sequence of nucleotides 2001 to 5000 of SEQID NO 1 in the
Sequenc e ThicTioAaT A A s TErazasqeialrs to t he pol ynucl eoti de sequence of

nucl eoti des 4001 to 7000 of SEQID NGO 1 in the Sequence Listing; A2-9
corresponds to the pol ynucl eoti de sequence of nucleotides 1 to 3700 of SEQ
ID NGO 1 in the Sequence Listing;, A2-10 corresponds to the pol ynucl eoti de
sequence g@f_1pcl eoti des 2001 to 5800 of SEQ ID NGO 1 in the Sequence

Li sting; A2-11 corresponds to the pol ynucl eoti de sequence of nucl eoti des

2801 to Z00Q ~af I i A%Q%ﬁ@ hSthRE¢ nds to
t he pol y%uc ed‘gtTiA e s{%(ac’qghdg%lécpéé%%%%c eot | esﬁg%?A§gA§%S%é%?é%%%QF%g% lin

the Sequ i Idﬂ‘f&ggﬁlﬁr responds to the pol ynucl eoti de sequence of
nucl eot i %%Mpio o] %E;)fD NO 1 in the Sequence Listing; A2-14
corresp&%%s_ to t he pol ynucl eoti de sequence of nucl eoti des 2801 to 8450 of
SEQ I D NG 18n the Sequence Listing; A2-15 corresponds to the 81

pol ynucl eat i de sequence of nucleotides 1 to 5800 of SEQID NO 1 in the
SequenceBli“:’let‘”’i""r‘?'g;u ﬁ{]'lG corresponds to the pol ynucl eoti de sequence of

nucl eotides 701 to 7000 of SEQID NGO 1 in the Sequence Listing; and A2-17
corresponds to the pol ynucl eoti de sequence of nucl eotides 2001 to 8450 of
SEQID NO 1 in the Sequence Listing. As for the pol ynucl eoti de
sequence®>0fQ‘he respective fragments of A7, A7-1 corresponds to the

pol ynucl eoti de sequence of nucleotides 601 to 3600 of SEQID NO 2 in the
Sequence N i-SGTFA TAETATGF FAEGRARRCAST TRET GORSA TR RRBERAEASREDE RAL Cof

nucl eotides 3601 to 8420 of SEQID NO 2 in the Sequence Listing; A7-3

cor r espofdg TPA TART AFIICARRTAYE 1 He sequence of nucl eoti des 5401 to 8420 of
SEQID NO 2 in the Sequence Listing; A7-4 corresponds to the

pol ynucl &t-i2dke sequence of nucl eotides 3401 to 6400 of SEQID NO 2 in the
Sequence Listing; A7-5 corresponds to the pol ynucl eoti de sequence of

nucl eot i R &G Used500 of SEQID NO. 2 in the Sequence Listing; A7-6
corresponds to the pol ynucl eoti de sequence of nucl eotides 4401 to 7400 of
SEQID NO 2 in the Sequence Listing; A7-7 corresponds to the

pol ynucl eoti de sequence of nucl eotides 2401 to 5400 of SEQID NO 2 in the
Sequence Hg-s#j:ng; A7-8 corresponds to the pol ynucl eoti de sequence of

nucl eotides 1 to 3600 of SEQID NGO 2 in the Sequence Listing; A7-9

cor r espongs deorde M AUEt et TEea BRtteReRcOAA RUCEEPhhdeendbALcaTE4 00 of
SEQID NGO 2 in the Sequence Listing; 82 A7-10 corresponds to the

pol ynucl eatpee sseeeter et ept i des 2401 to 6400 of SEQID NO. 2 in the
Sequence Listing; A7-11 corresponds to the pol ynucl eoti de sequence of

B5-3R:
5/ -TATGTGAATGGAAATAAAATAATCAAGCTTGTTAGAATTGTGTTCATAATGACCC

TAGTCAATAATCAATGTCAACG-3’

B5-4D:
B5D was used.

B5-4R:



nucl eoti des 3401 to 7400 of SEQ ID NO 2 in the Sequence Listing;, A7-12
corresponds to the pol ynucl eoti de sequence of nucl eotides 4401 to 8420 of
SEQ | D NQwWo020i2mos31@ Sequence Listing; A7-13 corresponds PCoO/IPEa1/065916
pol ynucl eoti de sequence of nucleotides 1 to 5400 of SEQID NO 2 in the
Sequence Listing; A7-14 corresponds tpgthe pol ynucl eoti de sequence of
nucl eotides 1501 to 6400 of SEQID NO 2 in the Sequence Listing; A7-15
corresponds to the pol ynucl eoti de sequence of nucl eotides 2401 to 7400 of
SEQ | D N&’ -ZAAAGTIOT ASRRNTITIT M43 TTEAAMYIAGT AT TAEPDGTBACATEHACCCTA
pol ynucl eoti de sequence of

GTCAATAATCAATGTCAACG-3’

B5-5D:

B5-1D was used.

B5-5R:

5’ -CAAAGATGAAGGATGAGAGTGACTTCTGCCTTCATTATGTTATGTGTTCATATCC

TAGTCAATAATCAATGTCAACG-3'

B5-6D:

5’ ~-CAGTGAATTATTCACTTTGTCTTAGTTAAGTAAAAATAAAATCTGACTGTGATCC
TATTAATAGTAATCAATTACG-3'

B5-6R:

5’ -GAACAGACAGGTGAATGAGCACAGAGGTCATTTGTAAACCGTTTGTGGTTAGCCT

AGTCAATAATCAATGTCAACG-3'

Cl4-1D:

5/ -CTTTTTGGCTTCTGTGTTTAAGTTATTTTTCCCCTAGGCCCACARACAGAGTCGA
TCCTATTAATAGTAATCAATTACG-3'

Cl4-1R:

5/ -AACCTTGGAAAAATTCTGTTGTGTTTAGAAGCATGTACCAATCTATCACTCCTAG

TCAATAATCAATGTCAACG-3'

C14-2D:

5/ -CTATTCACTGTCTGTAGGATGAAAAAGTTAATAACACCCTGAGAGGTTTCGATCC



nucl eoti des 3401 to 8420 of SEQ ID NO 2 in the Sequence Listing;, A7-17
corresponds to the polynucl eoti de sequence of nucleotides 1 to 6400 of SEQ
I D NO 2 wo 2tewoSsquence Listing;, and A7-18 corresponds PCo/JPIa1/065916
pol ynucl eoti de sequence of nucleotides 1501 to 7400 of SEQID NO 2 in the
Sequence Listing. As for the polynuclegti de sequences of the respective
fragments of Al18, Al18-1 corresponds to the pol ynucl eoti de sequence of
nucl eotides 1 to 5040 of SEQID NO 3 in the Sequence Listing; Al8-2
COr r espomAT TAA TAIGT ATICANTI 28t 1 3e sequence of nucl eotides 1001 to 6002 of
SEQ ID NO 3 in the Sequence Listing;

Cl4-2R:

5’ -CCTTAGATTAGTTTATTGTATTTTTTATCAGCTACTATAAGGTTTACACACCCTA

GTCAATAATCAATGTCAACG-3’

C14-3D:

5’ -CAAGACCCTCAAAATTCAAAAATTTCCTTTATCTTGCTGTAGCACCTCCTGCGAT
CCTATTAATAGTAATCAATTACG-3'

Cl4-3R:

5’ -GGAGGGGATAGGAAGGGGATGAGGCCTAACAGGTTGATGATCTAGGCTTTACCTA

GTCAATAATCAATGTCAACG-3’

Cl4-4D:

5’ -CTCAAAAAGGAGATAATTCCAGCCCCTCGCCTTAAAGAATCCCTATCAAGTGATC
CTATTAATAGTAATCAATTACG-3’

Cl4-4R:

Cl4-1R was used.

Cl4-5D:

5’ -CGCTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCCGAGATCACGCCGTTGGATCC
TATTAATAGTAATCAATTACG-3'

Cl4-5R:

Cl4-1R was used.

Cl4-6D:



Al8-3 corresponds to the pol ynucl eoti de sequence of nucleotides 2001 to
7000 of SEQID NO 3 in the Sequence Listing; 83 and Al8-4 corresponds to
t he pol ymwolzemtdogEssequence of nucl eoti des 3000 to 7000Pofi/IBE@QI/HEINO 3 in
t he Sequence Listing. As for the pol ynucl eotide sequences of the
respective fragnments of B5, B5-1 corregponds to the pol ynucl eotide sequence
of nucleotides 1 to 4001 of SEQ ID NO 4 in the Sequence Listing;, B5-2
corresponds to the pol ynucl eoti de sequence of nucleotides 1 to 3200 of SEQ
| D NO 4c1a-udibe wSasquereer Li sting; 35-3 corresponds to the pol ynucl eoti de
sequence of nucl eotides 2491 to 5601 of SEQID NGO 4 in the Sequence

Li sting; c33-4rgorresponds to the pol ynucl eoti de sequence of nucl eoti des
5373 to 8401 of SEQID NO 4 in the Sequence Listing; B5-5 corresponds to

the pol ysucheahictersequeneeriadid et astesc BAACoTH00TcoEARERCADAND 4 in
t he Sequence Listing; and B5-6 corresponds to the pol ynucl eoti de sequence

of nucl egiindqe 2GRt AR HcAER | D NO 4 in the Sequence Listing.
As for the pol ynucl eotide sequences of the respective fragnments of Cl4,
Cl4-1 corresponds to the pol ynucl eoti de sequence of nucl eotides 960 to 4015
of SEQID NO 5 in the Sequence Listing; Cl4-2 corresponds to the
pol ynucl t4i_q%.sequence of nucleotides 1987 to 5014 of SEQID NO 5 in the
Sequence Li'sting; Cl4-3 corresponds to the pol ynucl eoti de sequence of
nucl eot i %32_53)20 to 71>1$19 of SEQID NO 5 in the Sequence Listing; Cl4-4

t

correspo e ﬁoﬁe nucl eoti de sequence of nucl eotides 960 to 8141 of
SEQ I D Ng 5_in the Sequence Listing; Cl4-5 corresponds to the

pol ynucl dtid&*: 84 sequence of nucleotides 960 to 6011 of SEQID NO 5 in
t he

Cl4-1R was used.

Cl4-8D:

Cl4-3D was used.

Cl4-8R:

5’ -AAATTATTTCCTGGTGGGCAATATTAGAATATGGGGAATGTTTGCTTCTGAGCCT

AGTCAATAATCAATGTCAACG-3'

Cl1l4-9D:

Cl14-4D was used.

Cl4-9R:

Cl1l4-3R was used.

Cl4-10D:

Cl14-2D was used.

Cl4-10R:

Cl1l4R was used.



Sequence Listing; Cl4-6 corresponds to the pol ynucl eoti de sequence of
nucl eotides 4939 to 8141 of SEQID NO 5 in the Sequence Listing;, Cl4-7
correspoma® 202/wbxspol ynucl eot i de sequence of nucl eoti desTI8D11/06550:14 of
SEQID NO 5 in the Sequence Listing; Cl4-8 corresponds to the
pol ynucl eoti de sequence of nucleotidegg2994 to 7119 of SEQ ID NGO 5 in the
Sequence Listing; Cl4-9 corresponds to the pol ynucl eoti de sequence of
nucl eoti des 4020 to 8141 of SEQID NO 5 in the Sequence Listing; Cl4-10
corresponds to the pol ynucl eoti de sequence of nucleotides 1 to 5014 of SEQ
ID NO 5 in the Sequence

Cl14-11D:

Cl4-3D was used.

Cl4-11R:

Cl4-2R was used.

Cl4-12D:
Cl4-4D was used.
Cl4-12R:

Cl4-8R was used.

Cl4-13D:
Cl4-3D was used.
Cl4-13R: |

Cl4-1R was used.

Cl4-14D:
Cl4-4D was used.
Cl4-14R:

Cl4-2R was used.

As for the polynucleotide sequences of the respective
fragments of A2, A2-1 corresponds to the polynucleotide
sequence of nucleotides 1 to 3000 of SEQ IDNO: 1 in the Sequence

Listing; A2-2 corresponds to the polynucleotide sequence of



Li sting;

Cl4- 11 corresponds to the pol ynucl eoti de sequence of nucl eotides

1987 to 7119 of SEQID NO 5 in the Sequence Listing; Cl4-12 corresponds to
t he pol ynwol2eptdosigssequence of nucl eoti des 2994 to 8141 pofr/ Bte@i/bd3oNO 5 in

t he Sequence Listing;

Cl4- 13 corresponds to the pol ynucl eoti de sequence of

nucl eotides 960 to 7119 of SEQ ID NOg®p in the Sequence Listing;, and Cl4-14

corresponds to the pol ynucl eoti de sequence of nucl eotides 1987 to 8141 of
SEQ ID NO 5 in the Sequence Listing. The start and end points of the
respect i vacflleagnisiess2 801 ttwes § 0b lofl SBQID Sequein e e 8eqlisncelidwt iing Fi gs.

and 19.

A2-3 corresponds to the polynucleotide sequence of nucleotides
5401 to 8450 of SEQ ID NO: 1 in the Sequence Listing; A2-4
corresponds to the polynucleotide sequence of nucleotides 701
to 2700 of SEQ IDNO: 1 in the Sequence Listing; A2-5 corresponds
to the polynucleotide sequence of nucleotides 701 to 2200 of
SEQ ID NO: 1 in the Sequence Listing; A2-6 corresponds to the
polynucleotide sequence of nucleotides 701 to 3700 of SEQ ID
NO: 1 in the Sequence Listing; A2-7 corresponds to the
polynucleotide sequence of nucleotides 2001 to 5000 of SEQ ID
NO: 1 in the Sequence Listing; A2-8 corresponds to the
polynucleotide sequence of nucleotides 4001 to 7000 of SEQ ID
NO: 1 in the Sequence Listing; A2-9 corresponds to the
polynucleotide sequence of nucleotides 1 to 3700 of SEQ ID NO:
1 in the Sequence Listing; A2-10 corresponds to the
polynucleotide sequence of nucleotides 2001 to 5800 of SEQ ID
NO: 1 in the Sequence Listing; A2-11 corresponds to the
polynucleotide sequence of nucleotides 2801 to 7000 of SEQ ID
NO: 1 in the Sequence Listing; A2-12 corresponds to the
polynucleotide sequence of nucleotides 701 to 5800 of SEQ ID
NO: 1 in the Sequence Listing; A2-13 corresponds to the
polynucleotide sequence of nucleotides 2001 to 7000 of SEQ ID
NO: 1 in the Sequence Listing; A2-14 corresponds to the
polynucleotide sequence bf nucleotides 2801 to 8450 of SEQ ID

NO: 1 in the Sequence Listing; A2-15 corresponds to the

18



(5-2) Evaluation of DNA el enents having different sequence | engths Each

pl asm d constructed in (5-1) was evaluated using 85 the host cel

CHO- Kl

(ATCC) anglotoemmbé®eeti on reagent Li pof ectam ne 2000 (| nviPCrQgan)/ 65916

In the same manner as in (2-3) ,

perfornmed after transfection,
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antibiotic selection with hygromycin was

erebyg a
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Sequence

Listing;

A7-2

of nucleotides

Listing;

A7-3

of nucleoctides

Listing;

A7-4

of nucleotides

Listing;

A7-5

of nucleotides

Listing;

A7-6

of nucleotides

Listing;

A7-7

of nucleotides

Listing;

BE b Flps 260

601 to 3600 of SEQ ID NO:

corresponds
3601 to 8420
corresponds
5401 to 8420
corresponds
3401 to 6400
corresponds
1501 to 4500
corresponds
4401 to 7400
corresponds

2401 to 5400

: A CHO cel
nprf%s 2 to 5. However, in Exanple 6 an

i QA% \%%% %%lee %%igrn%sc lae O%ellde ls'ercl:leue%cheesr Ot th atrhet hree sCIp_(laOc tcle\lf el line.

A7-1 corresponds to the polynucleotide

to

of

to

of

to

of

to

of

to

of

to

of

A7-8 corresponds to

ehighisl B?esﬁ§9ﬂ§5t .
Exanple 6 Effect using
| i ne was used as the

2 in the
the polynucleotide

SEQ ID NO: 2 in the

the polynucleotide

SEQ ID NO: 2 in the

the polynucleotide

SEQ ID NO: 2 in the

the polynucleotide

SEQ ID NO: 2 in the

the polynucleotide

SEQ ID NO: 2 in the

the polynucleotide

SEQ ID NO: 2 in the

the polynucleotide

sequence of nucleotides 1 to 3600 of SEQ ID NO: 2 in the Sequence

Listing; A7-9 corresponds to the polynucleotide sequence of

nucleotides 1501 to 5400 of SEQ IDNO: 2 in the Sequence Listing;



86 HEK293 cell line was subjected to static culture at 37C in the presence
of 5% CO2 usi ng DVEM nedi um (I nvitrogen) containing 10% FCS, and a gi ven
nunber ofwohel2wsi7’s were seeded into a 6-well plate on trhe/Jezyi/bedor e
transfection. In order to evaluate the SEAP expression vector containing
each DNA el ement constructed in (3-2)g o transfection was performed using
each plasm d and transfection reagent Lipofectam ne 2000 (I nvitrogen)

Anti biotic selection with hygromnmycin was perfornmed for about 2 weeks
starti ngA? -days adtespomidsf ecdi othenhgrebynacs¢abl ge expegssineg paifycl ona
cell Iine was established. The thus established cell Iine was subjected to

medi um r eplcaedtarie 04 b ha ey 0 beffOSEQ MERNOE entntthedfdqaencw dn suinyer of t he
cells were seeded into a 24-well plate. At 24 hours after plating the

cell's, the-ayl t Wersdpesmad antovwatHeol | st pucpodc tde askhviehyeof SEAP was
neasured The activity of SEAP in the culture super nat ant was neasured

using Se &%%h}éto%wéy\"s"li’o PR ¢4 66 A §ﬁblm8h@spﬁ%t@§e§§@ﬁéé ali ASi

( ANASPEC) . he nmeasurenent results are showmm™in Fig. 17. N the

sane NG 13 V;@ﬂ@@ﬁ&ﬁé kb VRg,L 2561359?9% é‘@El&éChs%h%‘ﬁ'&te | $l so

highly e anci ng the expression a foreign'gene (SEAP) in

L o o Bhctdr fddieaab R dihE 810 BRONPROL 1 ¥n e LOGuINpTLAB g

C
accordlngxﬁ e ATventi on I"I an hos

bt body Esn thgf%egéggﬁég Oo? T Yo PFRGPLo RGOS BRGULLELPT £ N an

nucleotides 1 to 5400 of SEQ ID NO: 2 in the Sequence Listing;
A7-14 corresponds to the polynucleotide sequence of
nucleotides 1501 to 6400 of SEQ IDNO: 2 in the Sequence Listing;
A7-15 corresponds to the polynucleotide sequence of
nucleotides 2401 to 7400 of SEQ IDNO: 2 in the Sequence Listing;
A7-16 corresponds to the polynucleotide sequence of
nucleotides 3401 to 8420 of SEQ IDNO: 2 in the Sequence Listing;
A7-17 corresponds to the polynucleotide sequence of
nucleotides 1 to 6400 of SEQ ID NO: 2 in the Sequence Listing;
and A7-18 corresponds to the polynucleotide sequence of
nucleotides 1501 to 7400 of SEQ IDNO: 2 in the Sequence Listing.

As for the polynucleotide sequences of the respective
fragments of Al18, Al8-1 corresponds to the polynucleotide
sequence of nucleotides 1 to 5040 of SEQ ID NO: 3 in the Sequence
Listing; Al8-2 corresponds to the polynucleotide sequence of
nucleotides 1001 to 6002 of SEQ IDNO: 3 in the Sequence Listing;

Al18-3 corresponds to the polynucleotide sequence of

nucleotides 2001 to 7000 of SEQ IDNO: 3 in the Sequence Listing;



WO 2012/ 005378PCT/ JP2011/ 065916 88 CLAIMS 1. A polynucl eoti de consi sti ngof
a pol ynucl eoti de sequence represented by SEQID NO 1 in the Sequence
Li sting. wl.20/q6d7¢nucl eoti de consi stingof a pol ynucl eoPCciarPyagoesane
represented by SEQID NGO 2 in the Sequence Listing. 3. A polynucleotide
consi stingof a polynucleotide sequengggrepresented by SEQID NO 3 in the
Sequence Listing.
and Al18-4 corresponds to the polynucleotide sequence of
nucleotides 3000 to 7000 of SEQ IDNO: 3 in the Sequence Listing.

As for the polynucleotide sequences of the respective

fragments of B5, B5-1 corresponds to the polynucleotide
sequence of nucleotides 1 to 4001 of SEQ ID NO: 4 in the Sequence
Listing; B5-2 corresponds to the polynucleotide sequence of
nucleotides 1 to 3200 of SEQ ID NO: 4 in the Sequence Listing;
B5-3 corresponds to the polynucleotide sequence of nucleotides
2491 to 5601 of SEQ ID NO: 4 in the Sequence Listing; B5-4
corresponds to the polynucleotide sequence of nucleotides 5373
to 8401 of SEQ IDNO: 4 in the Sequence Listing; B5-5 corresponds
to the polynucleotide sequence of nucleotides 901 to 4001 of
SEQ ID NO: 4 in the Sequence Listing; and B5-6 corresponds to
the polynucleotide sequence of nucleotides 4001 to 7000 of SEQ
ID NO: 4 in the Sequence Listing.

As for the polynucleotide sequences of the respective
fragments of Cl14, Cl4-1 corresponds to the polynucleotide
sequence of nucleotides 960 to 4015 of SEQ ID NO: 5 in the
Sequence Listing; C14-2 corresponds to the polynucleotide
sequence of nucleotides 1987 to 5014 of SEQ ID NO: 5 in the
Sequence Listing; C14-3 corresponds to the polynucleotide
sequence of nucleotides 4020 to 7119 of SEQ ID NO: 5 in the
Sequence Listing; Cl4-4 corresponds to the polynucleotide

sequence of nucleotides 960 to 8141 of SEQ ID NO: 5 in the

Sequence Listing; Cl4-5 corresponds to the polynucleotide



4. A pol ynucl eoti de consistingof a pol ynucl eoti de sequence represented by
SEQID NGO 4 in the Sequence Listing. 5. A polynucleotide consistingof a
pol ynucl ewbizde/mssygence represented by SEQ ID NO 5 in the/sBaquessoss

Listing. 6. A polynucleotide conprising at |east 3000 consecutive

nucl eotides of a polynucl eotide sequegige represented by any one of SEQ ID

NOS: 1 to 5 in the Sequence Listing. 7. A polynucleotide conprising at

| east 2000 consecutive nucl eotides of a pol ynucl eoti de sequence represented

by any omeqierfQdD N edtided 960t he Hoeguende SEQSIIINEO:8.5A in the

pol ynucl eoti de conprising at |east 1500 consecutive
Sequence Listing; Cl14-6 corresponds to the polynucleotide
sequence of nucleotides 4939 to 8141 of SEQ ID NO: 5 in the
Sequence Listing; C14-7 corresponds to the polynucleotide
sequence of nucleotides 960 to 5014 of SEQ ID NO: 5 in the
Sequence Listing; Cl14-8 corresponds to the polynucleotide
sequence of nucleotides 2994 to 7119 of SEQ ID NO: 5 in the
Sequence Listing; C14-9 corresponds to the polynucleotide
sequence of nucleotides 4020 to 8141 of SEQ ID NO: 5 in the
Sequence Listing; C14-10 corresponds to the polynucleotide
sequence of nucleotides 1 to 5014 of SEQ ID NO: 5 in the Sequence
Listing; Cl14-11 corresponds to the polynucleotide sequence of
nucleotides 1987 to 7119 of SEQ IDNO: 5 in the Sequence Listing;
Cl4-12 corresponds to the polynucleotide sequence of
nucleotides 2994 to 8141 of SEQ IDNO: 5 in the Sequence Listing;
Cl4-13 corresponds to the polynucleotide sequence of
nucleotides 960 to 7119 of SEQ ID NO: 5 in the Sequence Listing;
and Cl4-14 corresponds to the polynucleotide sequence of
nucleotides 1987 to 8141 of SEQ IDNO: 5 in the Sequence Listing.

The start and end points of the respective fragments on

the full-length sequence are also shown in Figs. 18 and 19.

(5-2) Evaluation of DNA elements having different sequencé
lengths

Each plasmid constructed in (5-1) was evaluated using



WO 2012/ 005378PCT/ JP2011/ 065916 89 nucl eoti des of a pol ynucl eoti de sequence
represented by any one of SEQID NOCS: 1 to 5 in the Sequence Listing. 9. A
pol ynucl egbi2de/mesvsi sti ngof a pol ynucl eoti de sequence haeirng2@i/ben ogy of
95% or nore to the polynucl eoti de sequence of the polynucl eoti de according
to any one of clains 1 to 8.  10. A pglgynucl eoti de consistingof a

pol ynucl eoti de sequence having a honol ogy of 99% or nore to the

pol ynucl eoti de sequence of the pol ynucl eotide according to any one of
clainms 1the 8hoskl. ci&liol yMociKaot i (daansiastd ngafares flirad tydmre | esagntsequence
containing two or nore sequences of the polynucl eotide sequence of the

pol ynucl edbodeceeand mpde anwwiteogdnclains 1 to 10. 12, A

pol ynucl eoti de consisting of two or nore types of polynucl eoti des sel ected

from the pol ynugl eré isdefe neaRESiNDiho(£! B Mant il ckl.c selection with
hygromycin was performed after transfection, whereby a stably
expressing polyclonal cell line was established. The thus
established cell line was subjected to medium replacement on
the day before measurement, and a given number of the cells
were seeded into a 24-well plate. At 24 hours after plating
the cells, the culture supernatant was collected, and the
activity of SEAP was measured.

The measurement results are shown in Figs. 8, 10, 12,

14, and 16. It was confirmed that not only the full-length
DNA element, but also clones having a sequence length shorter
than the full length have an effect of enhancement of expression.
Based on the results, it was confirmed that the DNA elements
A2, A7, Al8, B5, and Cl14 have an activity of enhancing foreign
gene expression even cases where they have a sequence length

shorter than the full length. However, they exhibit the highest

effect when the sequence length is the full length.

Example 6
Effect using host cells other than CHO cell line

A CHO cell line was used as the cell line in the evaluation
in Examples 2 to 5. However, in Example 6 an HEK293 cell line

was selected as a cell line other than the CHO cell line. The



13. A foreign gene expression vector conprising the polynucl eoti de sequence
of a polynucl eotide according to any one of clains 1 to 12. 90 14. The
forei gn geoeoxpsEssi on vector according to claiml13, weergemii/beopy otein
encoded by the foreign gene is a multineric protein. 15. The foreign gene
expression vector according to claimg® wherein the protein encoded by the
foreign gene is a hetero-nmultineric protein. 16. The foreign gene
expression vector according to claim15, wherein the protein encoded by the
forei gn gene@ds @l AnmtitwdyaDrsubfettdd onal staepaeatl tbheeeat. 3797 .1\
transforned cell into which the foreign gene expression vector according to

any one afhechaésendd dfos¢@ojass ihrepMENetiiaedInviBroghe) taarnstoniveg cel |
according to claim17, wherein the cell is a cultured cell derived froma

mamal . 138 Fle tarraﬁsei‘ iR GRIMbAE o HHY dell Xd adetre Gseandiad eimtd he
cultured cell derived froma manmal is a cell selected fromthe gr oup

consi sti '@gvfgllccﬁlalt&ebhs th%ggia%ﬁlﬂéfofs’é‘dtgﬁ@sﬁéu:ion 20 1nTha-ddranssd or ned

cell according to any one of clainms 17
evaluate the SEAP expression vector containing each DNA element

constructed in (3-2), transfection was performed using each
plasmid and transfection reagent Lipofectamine 2000
(Invitrogen) . Antibiotic selection with hygromycin was
performed for about 2 weeks starting 2 days after transfection,
whereby a stably expressing polyclonal cell 1line was
established. The thus established cell line was subjected to
medium replacement on the day before measurement, and a given
number of the cells were seeded into a 24-well plate. At 24
hours after plating the cells, the culture supernatant was
collected, and the activity of SEAP was measured. The activity
of SEAP in the culture supernatant was measured using
SensoLyte™ pNPP Secreted Alkaline Phosphatase Reporter Assay
(ANASPEC) .

The measurement results are shown in Fig. 17. In the
same manner as in Example 3, it was confirmed that each element
is also highly effective in enhancing the expression of a

foreign gene (SEAP) in the HEK293 cell line.

Industrial Applicability

By introducing a foreign gene expression vector using



91 to 19, wherein the protein encoded by the foreign gene is a nmultineric
protein. 21. The transfornmed cell according to claim20, wherein the

prot ei n emoadexhob3rst he forei gn gene i s a hetero-multinePCct/Jproi/eénie 22.
The transformed cell according to claim2l, wherein the protein encoded by
the foreign gene is an antibody or aguygnctional fragnment thereof. 23. A
nmet hod for producing a protein characterized by conprising culturing the
transforned cell according to any one of clains 17 to 22 and obtaining the
protei n emeoORH dlerdret harceirgiimgene fhe mrtven triesulihitogmawha Ui gnproguct .

24. A nethod for enhancing foreign gene expression in a transfornmed cell
into whi eelad,orel Geceries Postifldlieeitd igfieoex aites Prvdweciwit hast been

i ntroduced, characterized by using a pol ynucl eotide according to any one of
clai ms 1 dpidrgene i0H £itdR 1G8RIEXPHLEEEOA, \aChAL 1BEEYT, hNEghkd kY. one of
clainms 13 to 16.  25. Use of the polynucleotide according to any one of

cl ai s
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CLAIMS
1. A polynucleotide consisting of a polynucleotide

sequence represented by SEQ ID NO: 1 in the Sequence Listing.

2. A polynucleotide consisting of a polynucleotide

sequence represented by SEQ ID NO: 2 in the Sequence Listing.

3. A polynucleotide consisting of a polynucleotide

sequence represented by SEQ ID NO: 3 in the Sequence Listing.

4. A polynucleotide consisting of a polynucleotide

sequence represented by SEQ ID NO: 4 in the Sequence Listing.

5. A polynucleotide consisting of a polynucleotide

sequence represented by SEQ ID NO: 5 in the Sequence Listing.

6. A polynucleotide comprising at least 3000 consecutive
nucleotides of a polynucleotide sequence represented by any

one of SEQ ID NOS: 1 to 5 in the Sequence Listing.
7. A polynucleotide comprising at least 2000 consecutive
nucleotides of a polynucleotide sequence represented by any

one of SEQ ID NOS: 1 to 5 in the Sequence Listing.

8. A polynucleotide comprising at least 1500 consecutive
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nucleotides of a polynucleotide sequence represented by any

one of SEQ ID NOS: 1 to 5 in the Sequence Listing.

9. A polynucleotide consisting of a polynucleotide
sequence having a homology of 95% or more to the polynucleotide
sequence of the polynucleotide according to any one of claims

1l to 8.

10. A polynucleotide consisting of a polynucleotide
sequence having a homology of 99% or more to the polynucleotide
sequence of the polynucleotide according to any one of claims

1l to 8.

11. A polynucleotide consisting of a polynucleotide
sequence containing two or more sequences of the polynucleotide
sequence of the polynucleotide according to any one of claims

1 to 10.

12. A polynucleotide consisting of two or more types of
polynucleotides selected from the polynucleotides according

to claims 1 to 10.

13. A foreign gene expression vector comprising the
polynucleotide sequence of a polynucleotide according to any

one of claims 1 to 12.
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14. The foreign gene expression vector according to claim
13, wherein the protein encoded by the foreign gene is a

multimeric protein.

15. The foreign gene expression vector according to claim
13, wherein the protein encoded by the foreign gene is a

hetero-multimeric protein.

16. The foreign gene expression vector according to claim
15, wherein the protein encoded by the foreign gene is an

antibody or a functional fragment thereof.

17. A transformed cell into which the foreign gene expression
vector according to any one of claims 13 to 16 has been

introduced.

18. The transformed cell according to claim 17, wherein the

cell is a cultured cell derived from a mammal.

19. The transformed cell according to claim 18, wherein the

cultured cell derived from a mammal is a cell selected from

the group consisting of COS-1 cells, 293 cells, and CHO cells.

20. The transformed cell according to any one of claims 17
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to 19, wherein the protein encoded by the foreign gene is a

multimeric protein.

21. The transformed cell according to claim 20, wherein the
protein encoded by the foreign gene is a hetero-multimeric

protein.

22. The transformed cell according to claim 21, wherein the
protein encoded by the foreign gene is an antibody or a

functional fragment thereof.

23. A method for producing a protein characterized by
comprising culturing the transformed cell according to any one
of claims 17 to 22 and obtaining the protein encoded by the

foreign gene from the resulting culture product.

24. A method for enhancing foreign gene expression in a
transformed cell into which a foreign gene or a foreign gene
expression vector has been introduced, characterized by using
a polynucleotide according to any one of claims 1 to 12 or a
foreign gene expression vector according to any one of claims

13 to 16.

25. Use of the polynucleotide according to any one of claims

1 to 12 for enhancing foreign gene expression in a transformed
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cell.



