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1 DESCRI PTI ON EXPRESSI ON SYSTEM W TH THE USE OF
MAMVALI AN (3- ACTI N PROMOTER 5 Techni cal Field The
present invention relates to the devel opnent of
‘stronger pronoters for the 6roduction of reconbi nant
proteins, and vectors carrying the pronoters.
Background Art 10 In recent years, nany

bi ophar maceuti cal s have been rel eased into the market.
Most of such phar macewd products of

reconbi nant proteins ogggﬁﬁg%Tg§ﬁintroducing genes
into animal cells. Technol ogies for efficient

eSO SRS SEOTESREI LA b koo

prom se a stable supply to patients. Conventionally,
Technﬁ:b%g ion factor | (EF1) a pronoter, SRa pronoter,

an e like 15 were used in such expression vectors

( PReepresepbiyatinn relatasdo theaderplopmestuafsirpager psardotes. for the

S oo s for

pmdmg?)?lﬁjg?%ar?{n expl?}élgogtl?Gi géﬁfamg%?%%%tcgl?%m ?%Ig\ésuc g'as t he

human CW enhancer conbined with chicken (3-actin
BackeRh@d£r (CAG pronoter) and human CW enhancer

conbi ned with human EFla pronoter (CEF pronpter) have

bd@feccab ey, teany diepharnpasstigaby have deprrolrssed iatostheimpaket.  Most
of sucRBRM fratMNRRaIRAFEFTbdkRE SHRBS AbRakiProtbins 2BtaliRAN S htroddtehg genes

. need to devel op vectors .having stronger promjters is
into angmp] ¢ells o nhschaefogiesipr s identgredugiion ek Hicbire@mbsnant proteins in

animalCélk hdbid BiofhAalabtticq cdsf MbldiRn B GushisOn s&Bleﬁﬂ?ﬁﬁr 18 patients.
i opharmaceuti cal s. Patent

a jnore  stable supply of Db )
afionally\Rbungelor s ond { P @iarormelets Rt Pramols and the like

were uS&d 1n. subh Btpressi@l vecBrd PhtenPDd6ENE 2 ; NbEGBiten? g)gclzungglzts 1 and 2).

Recent’iggé E%\%ﬁt@mﬁ? u ﬁr%ﬁ%g gér eﬁ.lﬁ%nt%%( Tze)sm%lg 'Zs:[rong promoters such as

the huad €31V 26hand@cbrianedRade BhicRACREEM prdmofRaCRG Pgl?knoter } and
n -

hum B: Olﬁhe 1S t@rr %’@%l\%/’gll,e a vgﬁhﬁ%ﬂ%{%&é@%%éggﬁo@@%r )eﬂg.ve been

constridtardrasised foafthd fiepbsr\dendrited aBseb(NyIEPtent DbctRlersd BY5).
vention was conduct

t I nvention.Th esent i .
Gt 9 10 B i o B TRl D i ystifgmained.
Such vpetemsent exprerdttd omitiButt @rqalove d €urfied ralueticn 6f doetag@t a more
cell expression pronoters, and

t ha i.sti ng_ anj.nal
ﬁdﬂe@%@BU&?”@@PH@“?H@%B%ronDters. Anot her obj ective of the
Patent Poesment 1i: W@H2/il 169 S

Non-Patent Documnent 1: Mol. Cell. Biol., Vol. 8 (1), p.466-472, 1988
Non-Patent Document 2: Gene, Vol. 87(2), p.291-294, 1990

Non-Patent Document 3: Gene, Vol. 272, p.149-156, 2001

Non-Patent Document 4: Analytical Biochemistry, Vol. 247, p.179-181, 1997
Non-Patent Document 5: Gene, Vol. 108, p.193-200, 1991

| Disclosure of the Invention

Problems to be Solved by the Invention

The present invention was conducted under the above circumstances. An objective
of the present invention is to provide promoters stronger than existing animal cell expression
promoters, and vectors using such promoters. Another objective of the present invention is
to develop methods for producing desired proteins using the vectors, and methods for

expressing desired DNAs using the vectors.
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35 to devel op net hods for producing desired proteins
usi ng the vectors, and nethods for expressing desired
DNAs using the vectors. ans to Sol ve the Probl ens
The present inventors tested and conpared pronoter
activities using conbinations of pronoters and
enhancers from various genes to achi eve the objectives
descri bed above. 5 First, the 5 region of nouse
(3-actin was anplified by PCR, based on information on
t he nouse _(3-actin sequence obtained from nouse genone
Meanﬂﬁ’f%’f]Yﬁa@Pgwt&?@%l osed at NCBI and the Jackson

@%%Y invERBrs28REd flEcbnTlar Pp Bt a¥@atisd QAR dniifations of

sy vector,, and the nucleotlde seguence was

promaigsh F—W &S SemueRerhgeneTiRachicysItye oby @ctwﬁs)ﬁ%ﬁcebed above.

I egji-g nche ere HoP n(o'ﬁs@ﬁla'cfin% afpRtikd | bf F‘Cb\ébf et Ion%'il%rmatlon on

i nserted o] (g?: H ndl Il site of
the mcﬁésﬁgrﬂﬁ}% Peruenes ehtzped Hamanorss cepepe mf@@rat@a disstased peNCBI and
the JadkR6h Ribotatordll VELPIRSHddUECR @LodubNRadQhed IANREENMPT-EaS A ector,

| at ion 1n _the genom c sequence o odchuck
and the, aﬁémtﬂ%ssgqu %Wewmémﬁa%ytsﬁ@wnawgi . 1h B(v ompg{gr region
ofmoﬁs%@lﬁdtﬂﬂwisre@q:ﬂﬂ:ied\b@?(m QRE Godefibdintd BEN T HBATN s 6F ?GL3 -Basic,
d the nucl eotid u s determ.ned. Then,
A neo SR R Y51 5B SR HONTE 5 JCIOR BV B ASE LI DRy
WPREe dosagamsotiptiesl tergﬁlétdr? dediod fn thd Beddgic ¥Qpiensd dfEWBbdchuck

nepatiE R OV ERE R BrT BHALREL BLPfBo e RS PRSEafloned into

pGEM-TiBasy vartpraard\ide nﬁ(ﬂbt&meese quicRgé oas tetkenibéd®  Then, this

pGEMB@})&'b%E' onl n%g%g th(,%ﬁ zpﬁlt tﬂ% }.Lé C{%ﬁﬂﬁl ot di? zvas inserted into

meﬂphm&fm&etﬂum memoga@me&tWiHREeﬁud@yed nserting human

CWGEO %g%gr%%sg(?{ij YS%FOI’;PZ‘%%‘%QQIB;}%ED&%&CQ %&tﬁtﬁ;@ msertn(lg heMv
enhamo nagiorintoettie Inyulii-okming sig (MESSHERLEd npeleotitey of HET B Eagic

vector, %an Cclé}%%?és@%tn%\é@wb%%wm &\éﬁllé)ﬂi%% /W%]9§75 &[}15;1%8%3{ daserting human
CMV mﬂmhwmmmﬁ dcnd@pmnﬁermﬁwthemesmgeh) into CHO ceI l's.
Th d.in_a bat or._ f
0 L LGB e e Tol el R Bl i Bt
promOtcl dcrﬁmdafmm MES/—AEjEVerM IF ésee 290 95 18HEWand MV anhencer, into

t-Luc-neo had significantly higher
MCSO t@ﬁw#}% a%ni\fﬁe other vectors (Fig. 2). Thus, the

nr&ln@&e (e3tue wiere ingensndendly infrodused pﬁeﬁéi@ cellsv e i oellumere

'cultureP‘?H 8 g:équna?baﬁfr '}‘&I{%rdaﬁrg %ﬂ% %%%aaaﬁhlsl:u {f%a%ﬂgf ﬂ?&lgﬁh

tron, It was aCtIV

Lu01feltah%AmM§éfst@@- adhe mespite sverd thatrth eonserngiad Pmﬂw-neo had
s1gmﬁ<§1ﬁﬁ?et i gli @ﬁvﬁ%tﬂ%ﬂhg GneL e WrRErS! BT ALY i EIRARGET
promoter of the present 1nvent10n was found to be stronger than the existing CEF promoter.
In addition, it was also found that the activity of the mouse B-actin promoter can be
significantly enhanced by attaching the WPRE element or CMV enhancer thereto (Fig 3).
The present inventors then tested the effect of transactivator coexpression,
pCXN-H-Ras (mouse c-H-ras), pCXN-A-H-Ras (activated mouse c-H-ras), and
pCXN-A-K-Ras (activated human K-ras) were constructed by cloning mouse c-I-ras gene,
activated mouse c-H-ras, and activated human K-ras; and inserting them into pCXN vector,
respectively. Two or three types of the vectors were co-introduced at various ratios into CHO -
cells, and the luciferase activities were determined. The results showed that the promoter

activity of pmAct-Luc-neo was enhanced in the presence of pCXN-H-Ras (mouse c-IH-ras),




10

15

- 20

25

30

35

30 The present inventors then tested the effect of

" transactivator coexpression. pCXN-H Ras (nouse
c-Hras), pCXN A-H Ras (actiﬁat ed nouse c-Hras), and
pPCXN- A- K- Ras (activated human K-ras) were constructed
by cl oning nouse c-Hras gene, activated nouse
c-Hras, and activated human K-ras; and inserting them
into pCXN vector, respectively. Two or three types of

pcxN l&eﬂ%%t(%ﬁrav@fﬁo&e c'PI'E-& ?;Q%@J -Y@Rhso StitAld RBndd¥-R-ras) (Fig.

Ils ase acti vi |es wer e

4). H@ﬁ%ﬁﬁﬁhﬁgﬁs o ¢ thaéélm Q@ogm@dltcﬁ Res (ragargiessaftvicther it is in the

: act1ve%1trh V\’Vﬂd/ Rk, IRIRS! 0r§§@(a§ﬁ&n‘f@§ sERP E&fim!y o e PEL PERER

HRas (npuse c-Hras), 3 pCXN-A-H Ras
Pmm‘(t%fcqfl%l’ﬁeﬁnﬁﬁl)@%tl% Hras), or pCXN- A-K-Ras (activat ed

hugEaifecally, B prebdrit Saventbrs folA8 B8t HNINgSaDA QRN _RAbancer and

t he aoncogene product Ras (regardl ess of whether it is
mamnpaiap fieactifdrpmeter, gadrihegompinajiga of thempost-trapscrpiigps regulatory

rcglom%c&hﬁélé’ H@}%@l"tls ks \gbﬁdhﬁ‘c%e% cIPWPRES dndfbhihalian |3—act1n

rorm@hter of resent inyention. 5 Specificall e
Promagier oo SeF‘f?\PéﬁFB? PPBIHRISt hhRe prgeeng HH’EW}?’&% alepnfogpd ém/m
expres@i’b‘ﬁ%ﬁ}ﬁeﬁls @m@ylngfﬁf@@bﬂoﬁ’{btérg BE Ek}ﬁ'eﬁ[(ﬁméhefty ca{6k fuiter enhanced
b conbi nat i on of the F@ﬁ tional regﬁgatorﬁ]e
Y COPUYPEH © PBEREETR Bl IR VA # Hangetheiircthue fRmRlelng the
presenf WRRiorand manmmal i an [ 3- actl n pronoter could serve as
stron r, ers The present jnventors. al so f
© HD st e B roredy B ERE el e RS SR
t hig] aXpNaTBhaficaciteydih ¥ nmbigar RHatiieroiol ns@@ﬁ:rélﬂy Hﬁked to an
CO- expressi ng the oncogene product Ras, which a

:enhan‘feftansactlvator thus conpl eting the present

i M2¢he DNA Mﬂs&uapﬁ@]f inhateliry thetehBangeeis €itorhepabitine ICMV).

L6 ED KIS SR oh ikl b o kg vins

Posttrampenitinngl Regnikz&oi'ytElemmt (@PRBcer. 15 [2] The DNA

IR DR BN fopthst AlSY S o (15 cE PR Ghin s mammiag Bractin
promoten éy radehtBactith@oneteri s Wodchuck Hepatitis Virus

) EREBROL LB ALY S TR BBl B 0o
sequence shei anSEQ AN apt themtaptmalsans-aatteprbmo8r aotnprises the
nucleog%lﬁﬁce s"ﬁgwkﬂ SEBSD%% gonstruct of [2], wherein the

ncer co es the nucleotide sequence shown
i 165E® DNAMDnSWuca of [3]hehemimtht WerodeBuckdidépatifis ¥iros er

e i R R el
SEQI 't3 aidsth¥/nragrgnalian B-actin promoter comprises the nucleotide sequence
shown in SEQ ID NO: 2. .

[7] A vector comprising the DNA construct of any one of [1] to [6].

[8] The vector of [7], comprising a DNA having a desired DNA operably linked
downstream of the mammalian B-actin promoter.

[9] The vector of [7] or [8], comprising and capable of expressing a DNA encoding a

transactivator.

[10] The vector of [9], wherein the transactivator is an oncogene product.

[11] The vector of [10], wherein the oncogene product is Ras.

[12] The vector of any one of [8] to [11], wherein the desired DNA encodes a desired
protein.

[13] A cell comprising the vector of any one of [8] to [12].
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Posttranscriptional Regul atory El ement (WPRE)

conpri ses the nucl eotide sequence shown in 25 SEQ ID
NO 3 and the mammalian (3-actin pronoter conprises

t he nucl eoti de sequence shotn in SEQID NO 2. [7] A
vector conprising the DNA construct of any one of [1]

to [6]. [8] The vector of [7], conprising a DNA having
a desired DNA operably |inked downstream of the

[, i 3-acti ter. 30 T t f [7 .
or o2 ivapriSis heXaaiee apit Geot 18l LRk e Branddeene i
activagfcodi ng a transactivator. [10] The vector of [9],
in t ti, vat ' d .
[P IR SRS i el o TR B na e
transa¢tbvalRass infrd@jhcefhe vector of any one of [8] to [11],
rein t i red, DNA d desired 35 tein.
MSHE I W58, AN BIsgdER el o0 39 profeim,
[]}[2]7] THe §elidf aﬁy@\ﬁ,ﬁ bf (iGinpw { 1] nehitlnes aeanowliat cahy gne
0 to erein t tivated.
[ apP e kgt gy W Rdte BRECRETRC Sector
cditpt The cajl affaay geeef B3¢ eolf 184, wiieh istdedinehfrointhe same animal order
intr ed. oo [.1 T | ] 14], which i
aSthattf?Oé?is @n@%ﬁéaézilfl?’lﬁr&&% fF%lgh‘ég'l [of] any Io(rzle Io? ?13] to
[ 187] Thehéadlhofi[$9]a windmia Hedveddedrh the fag@]aniFha spedi¢s asfthat from
. 7 ' LS - t 1. [19] Th Il of
which R 5o Sl RSN C€n Lad ( Fom the same. ani el
or[@é} A nas-hubnan tfansgenistinghaltihte wigcktheivector asrordng fosany one of [8]

' 12 [ . 440l The cell of [19], which is derived
to] rgr%\é%ﬂ%még%e ani nmal species as that from which the

( 323LA totipstanireelbinte whigsthe eestor[of any ope efd$] fruitghis introduced.

ir : : - . . L
e MO o i
comprising thevegier ofd|l2]; and barxpsting thvexpressedprosin Hajp hp sulgyred cell or
mediuf8] to [12] is introduced. 15 [23] A nethod for
produci ng a desired protein, which conprises culturing

a [28] The meikpd 08 [334, Whish gerapases glding ajtransacti VARF (Alge pegium.

tner[gﬁﬁﬁ] RHRRRERr BARERIHE d QT4 DRIAH 4 MseERIL SHHictPéomprises
introducing the vector of any one of [8] to [12] into the host cell derived from the same animal
order as that from which the p-actin promoter in the vector is derived.

[26] A method for expressing a desired DNA in a host cell, which comprises
introducing the vector of any one of [8] to [12] into a host cell derived from the same animal
species as that from which the B-actin promoter in the vector is derived.

[27] A method for expressing a desired DNA in a host cell, which comprises
introducing the vector of [8] and a vector comprising and capable of expressing a DNA
encoding a transactivator into a host cell which is derived from the same species as that from
which the p-actin promoter in the vector of [8] is derived.

~ [28) The method of any one of [25] to [27], wherein the host cell is 2 mammalian cell.

[29] The method of any one of [25] to [27], wherein the host cell is a rodent cell.

[30] A method for increasing the expression level of a desired DNA, which comprises
inserting upstream of the desired DNA a B-actin promoter derived from the same animal order
as that from the host cell is derived.

[31] A method for increasing the expression level of a desired DNA, which comprises
inserting upstream of the desired DNA a B-actin promoter derived from the same animal

species as that from the host cell is derived.
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[ 24] The nethod of [23], which conprises adding a
transactivator to the medium [25] A nethod for
expressing a desired DNA in a host cell, which

conmpri ses 20 introducing theSvector of any one of [8]
to [12] into the host cell derived fromthe sane
animal order as that fromwhich the (3-actin pronoter
in the vector is derived. [26] A nethod for expressing

LRIl L b e e
y e e g et
Posﬁr%xvesgﬁgtéo&apgggltl%%y @%ﬁ%%@gﬂ%%}pexpr essing a desired DNA
i n[34] ibs }neﬁgldlof [&dﬂ]i w&ereimrthc estemceriint CddVeithaneehe
n
e Lau st oA B Gp Rl o3P R Rt ARARLE 2 e

encodhngst transédtivator géna. s derived fromthe sane species as

th [ [ . i . )
LT By 5o B RE) (15 AIRA el 8 Sk fption .
t o[3[72 The methed of Any bae ¢idS0] ©dBF], ivdicreimtherhabi cell iz kgdent cell.
the host cell is a rodent cell. [30] A nethod for
DERCTIPAS i : BEawNEE eSS on | evel of a desired DNA
‘M"Fi%hl s Whérafasho E!v@cggfé%&fﬁl Q:ESpetriB‘?engS?S' red DNA
-actin pronoter derived fromthe same ani mal order
LG ' the expression | evel of a desired DNA,
them%légh&ggﬁpﬁﬁl@gré 35 inserting upstream of the desired
[=T0] idenat fromthe host cell is derived. 5 [32]
mousél'[ﬁe n@ﬁg% of [30] or [31 whi ch further conprises

30 [29] The nethod of any one of [25] to [27], wherein

a Slg ctin ) . al

asFighais # hisgtagrameshonsng ¢ eprhparisod betwesd the isting L Hepiegpter and
DNAga3 &3 kistpgranpshentrgthe ¢8eety of ther WRREnad dhmeMah prigncer on the
i nisier 4 isrrghistagapheheveng the et of meouse Ras arogein py she mouse B-actin

'pmmc\eé}'er ein the enhancer is Wodchuck Hepatitis Virus

Posttranscriptional Regul atory El ement (WPRE). [ 34]
The method of [32], wherein the enhancer is a CW

Best MSHRABE €himryine (0¥ IheMAGedi®hOd of any one of [30] to
[34], which conprises inserti n%éq(a gene, . encoding a
tr

Hhrspresent wrentigganavidepseNArerasirainggviich aayangpaliagy B-actin

promo&é%l@% oﬁéﬂal:g ﬁ]l]gl_er?/!ﬁ%t%'ﬁﬁadﬂcag aﬁ@ﬁéct@x@'cbrfryi\ﬁ ﬂld@]?ﬂﬂ%sdg@@ucts. The

cel|. e od of any. one 0 . :
DNA Gisirists it Rechios ol BEICoFS 15 g ien Bopied hphgeisgietsion of desired
DNA sResGkbmpicOfhe @kpieborDb EDNAG enEbdding 4 dbsired pedtai@d autisense DNAs, and

show.n %ﬁﬁﬁqvect ors used in the experinments. Fig. 2 is
DNAS&?“H‘%’A‘%?%G Showi ng a conparison between the existing

CBferbingabr@fialiall h-actin promoter is “operably linked” to an enhancer means that

~ the enhancer and the mammalian -actin promoter having the promoter activity of the present
- invention are linked together such that the promoter activity is enhanced. Therefore, the

phrase “operably linked” also includes cases where the mammalian B-actin promoter is apart
from the enhancer or where a certain gene is inserted between them, as long as the promoter
activity of the mammalian (3-actin promoter is enhanced. ‘The enhancer may be located
upstream or downstream of the mammalian 3-actin promoter.

The mammalian B-actin promoter and a desired DNA are “operably linked” means
that the mammalian B-actin promoter and the desired DNA are linked together such that the
expression of the desired DNA is induced through the activation of the mammalian B-actin
promoter. Any DNA sequence may exist between the DNA and the mammalian 3-actin
promoter, as long as the expression of the DNA can be induced. Herein, “expression of
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the nmouse R-actin pronoter. Fig. 3 is a histogram
showi ng the effects of the WPRE and the CW enhancer
on the 15 nouse (3-actin pronoter. Fig. 4 is a

hi st ogram showi ng the effectof nouse Ras protein on
the nmouse (3-actin pronoter. Best Mdde for Carrying
Qut the Invention 20 The present invention provides
DNA constructs in which a nmanmalian (3-actin pronoter

(..

_ DNA”I ﬁclﬁ@&rb%m ?éaljn e kf?on ?ﬂﬂﬁn‘:’?ﬁe ﬁ&g 4 HREA encode él desired

carrying t construc The constru

- proteizect ors of the present invention can be used for the

exyar. , 1
e%r@i egér%lt gi"e’%ﬁ@s ﬂﬁ%%’%@’“ igét esired rc?t]'c glﬁeenhamers as fong &s
they censequeaiy énampas thempunbhfmessaegsd gAY 5) pregugqdrthiongh

transcff@ﬂ@?ﬁl AR ReAGHE Euﬁé&iq%tsg uéﬁg%sctﬁgtq{aQQH% éﬂ'e@k@ldenll'l&ﬁuﬁ]promoter

ancer neans t er _and the mamal I an

" - - e - . -
activity,3mg éa Benepl opfsmetonkise Abput B0 bp onbrkancers cpy prlyanes trenpeription

regardR:@? SEMAL oribMYEH c‘)ﬁ:ﬂeﬁ‘ Eélrlll%&k edyvhRIGHARLerStiehstiNad hdvB %o

pronpter activity hanced, Therefore, the_ phrase

promotes gelivity) they icatk éﬂwasﬂ tgaélsmsmacf&n éééséf’éw?vﬁﬁﬁeé/efqla 8110 base pairs,

FurtheARHEBEHMAAc Prd§ bk Todafc@Mpk@ant 8r dRMstrearh 'o?D g‘éH@regmn to be
enhancer or mhere a certain gene iIs_inserted between

transcribedandalsq Hay be bocated vw%lhﬁteaengdo aetiyalg the tighsaripgion.  As
descnmraﬂsabé WerErsHS LA tRIRN BE r;g)@ o?ﬁ{haéiﬁﬁﬁcers-r bERhe PRA&R Yivention, as
n% be Iocated upst [ eam or atr of the.nma |]I§2
long ag By merease igamaut £ofmB NAmaTas FIHCHP ot ere. the
enhan@r@ﬁ&hé ﬁﬁs%@hﬁon QIRe frRhld thdselﬂ@,ﬂ IR0 $he dridiint bBNMRARNAS in
ropot er . and. the desire

ctin
cells afq FgEe g Eitaencs R RDEIRAC RS\ Eiep BOR HgR et TRNA
degraddﬂ@n 61ﬁ0§ﬂa‘dﬂ|iﬁ3 tiof ofﬁﬂm%ﬁsiaittérrz@mtm ﬁdﬂl@cﬁ}ﬁdmm vation of the
| an act | ro ter.. se nce
o Sl S o B AP AR atiGa HRFICar, T e e & the
enhanqersmfahepnesaﬁ 1ﬂvaﬁ@oxas Diferex pipes 6f @hadders iy BhlAlseaBed®
I nduced. Herein, "expression of 6 DNA" includes both

combiRaliORs o1 ntion and translation. The desired DNA may
ededahamcdssisé®h thp padseitinventioh helyice BARE;| CM&dnhaiters; the

RS’ it LR of KTV Gl Yol e En B D! Sy 0
enhanceB3beingen s&dacd bithida) expnoduadd dftatbitghgobin (Proc Natl. Acad. Sci.
s, YECIRERPL R, TORERRRL e et RO SRR G R
Immurioh, Yeln&54B), pad286+95¢c 098 sPrefhymrdtenhfi®etsypare PRI erd EMWN
cnh&mc%&hance transcription regardless of the orientation

of "their sequence. While enhancers thensel ves have no
WPRE has been reported to be a region similar to the human hepatitis B virus

postiranscriptional regulatory element (HBVPRE) present in the Woodchuck hepatitis virus
genomic sequence (GenBank Accession No. J04514), and that the 592 nucleotides from
position 1093 to 1684 of this genomic sequence correspond to the post-transcriptional
regulatory region (Journal of Virology, Vol. 72, p.5085-5092, 1998). Later, analyses using

 retroviral vectors revealed that WPRE inserted into the 3’-terminal uniranslated region of a

gene of interest increases the amount of protein produced by 5 to 8 folds. It has also been
reported that the introduction of WPRE suppresses mRNA degradation (Journal of Virology,
Vol. 73, p.2886-2892, 1999). In a broad sense, elements such as WPRE that increase the
efficiency of amino acid translation by stabilizing mRNAs are also thought to be enhancers.
The WPRE used in the present invention is more preferably the DNA comprising the
nucleotide sequence shown in SEQ ID NO: 3.
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pronoter activity, they can activate transcription
froma distance of several kilo base pairs.
Furthernore, enhancers may be |ocated upstream or
downstream of a gene region Yo be 10 transcribed, and
al so may be |located within the gene, to activate the
transcription. As described above, there is no
limtation on the type of the enhancers of the present

muced annrou %&Z%rs%g%ﬁggﬁpg%er orev@:[ﬁ%E

Cytommghlanizases usdd intthe pnem intventvemay ba thulse infeciius tehurhasdhuman

r
Cytonidiloutri) of BEp i MBS Who Ll Akl | E5tdiegitftiruses that arc
infectiohs mjgmlmnﬁltﬂrﬂm@lﬁ insfuderfon exgmplegthaskainifestions to rodents (e.g., mouse
Cyton?a‘gél‘%'v %at TR0 v AR e R A G RO &ff él‘fEé BF:ﬁé%E‘ ard’xnown. For

Sin nhancer, or two or nore of en I C

exammah GM\é enlpagers ef GQ@‘alalﬁssA@q@@swleNhaKé% (brunpp €ytomegalovirus)
and GE{ISER Nock dm&m %68%?5@155%%6 B oxﬂhsfﬂﬁgsegél n”?%ggﬁ

use conblna 1 on ancers
commpcgadly il prenressionierigaccar vEREY almnesshaseparsof @M@/ promoters

i ol
(for e%pﬁ g@m %F[ggfé %@tﬂa@é?ggéé mﬁ%&l\gAﬁ mogﬁ g&e?dﬁﬂro%eﬁb Ol A more

| referatﬂ@ F?M]‘S’ §@‘éﬂ¥é% ef it WQ@FPS@%GH%@@IOQ ita DNg¥ coraprising the nucleotide

sequer{c% sEbRRINSEBDINONRL | . Acad. Sci. USA., Vol. 78(3),
527-31, 1981 and the genone re on of human

g r%mmt%wa@m%g nuql §equencgs|in allpw pgigatipn of
transcA M usiny BNAI8 ‘E'en%ﬁlbh@@ @8 hadd £ciEBEu @&:m@%é in general For

exam Qré?qr}é&re%dn %’stéc\{\ag@ﬁﬁiﬁ“ﬂéﬁ%f P@?@%@f}f ipglude SRR 2 TTeACA

sequerR@s fochtaa s iﬂIIIORa!'nHOB@ reghettatedy, Yrodl SBRhsdrifB¥RRE)iation site.
resent in the patltl VI rus genom C

u
Bukar Gﬁ%@tefs(gﬁ’gﬁ ﬁ’gﬁ ‘% bgx aty 3114) and that the
59 niaph AR B’i@c&mfﬂr@ﬂbte@ esd bd @Rd h99B-4@inRSAot irf thk Hresent

mvent%) no [ﬂm %g'ps o uqﬁ %:g{nrp?‘g ond Lo l]:{; %FQ&?(%%‘O]P A DA, 6’15 including

uman\/ﬁﬂ’de@cgﬂ Mdeen? Brachin %ﬂﬁﬁo‘cm belR&8)ablib el , ABARbISEB-actin
vectors

promoft 10 XA O O St P e CAERP B AT o0 Nody 193817 and rat

B- actng@ﬁﬁm&fr GehBirekSA cdefidEse S W @@2’&1&; :ctﬁtﬁ bOtisqalr Oﬂﬁab MNA. comprlsmg
al SO Orte

the nuflr it SR et St S0 P NI is o R R eted b P Rabntatian

B- acnrgpgmmgugm;nglzle%ewh 1naal“::1rrqungJ ol ogy, Vol . |
; ) t
R PR G PR one R PP PSR Sekiiormhe

_Castortmcaphdl,é’lrotmgdn;orp]neaEathygemgmnﬂhlﬂﬁyﬁneogiaﬁm arkbOghidmbrpha, and

wore S BOIBNASES: pi2, HE EFERHBSC, 1 00 procent T

n d‘éﬁee‘otsf’cgen@eﬂm Bafcné:o shwisn DINA 86chios K@ inBodwink aOlddired gene
into ho?%?%lﬁ?ﬁg%ﬁ%x&%sﬁge@xe fdggiretdré%né.a nfre?elf'{i‘tﬁﬁsv%c%%s ﬁrg at
auxotrophic and have known restriction sites and the ability to replicate in hosts. In general,
vectors may comprise a promoter, an enhancer, a terminator, SD sequence, translation
initiation and termination codons, and a replication origin.  If required, vectors may further

comprise selection markers for selecting cells to which the vectors have been introduced.

Such selection markers include: genes resistant to drugs such as ampicillin, tetracycline,

kanamycin, chloramphenicol, neomycin, hygromycin, puromycin, and zeocin; markers that
allow the selection using as an indicator an activity of an enzyme such as galactosidase; and

markers such as GFP that allow selection using fluorescence emission as an indicator. Itis
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Cytonmegal ovi ruses used in the present invention may be
those infectious to humans (human Cyt onegal ovirus) or
t hose infectious to non-human ani nal s.
Cytonmegal ovi ruses that are Bnfectious to non-hunan
animal s include, for exanple, those infectious to
rodents (e.g., nouse 5 Cytonegal ovirus). The CW
enhancers include those of whi ch sequences are known.

o s BBy 150 A SPIRASER Al SSIPRS RREROP U
antigesoasssi BIEF NoepthOSRIB7 2o Bsfsls(iggtsunb sribaionmosskerseybe cells into
whlch%%&grs %ee%ﬁﬂ:ggﬁcgh 3hbat < g}é&@ﬁ@ %ﬁ&& %Edhotﬂe V& §r‘§ of the

ancers as a ronoters
presenénafnpﬂlcm hayelesaitiogucely eam 18t sekectedend’ hamlctpﬂe DMAomfrise mgnal

sequelicﬁy Fdr 3 gg)@%hdé%@gfe o0 RE ak %B%%e uSWY f(ﬁ'%?b%ﬁﬁdéj&%getmﬁ pelB

I nventi on

signal ﬁ@ﬁmee@ﬁt (J dBacteria}udak d 6%(19&»\/9143 9- @é@ 1937N@an ke uRdovhsndbes

ces in DNAs that all ow
polyp (ﬁ‘;hﬁessé}@?%d;dug?&%% }ZQ?(I:%% ?f%n%ﬁy ng DNAs as tenpl ates,
e

anthepisaodimigaiparpsbe @@q 9 Hewsolsio §e Headdn thepesesent invention; any

pr i
TP SR, AR S yg d cv

PGDNAX é@wmg&n), PEGTRAS (Waclsis Adids Begt 18(&7)y p-5BPam PRk PEE, PCDMS

and Gmn%fdrpﬁé%d'ffﬁrﬁ héfeét‘?;@llss(fbﬁexanc{%l@( 3B)i@~ftd BARY BAR RASs
typi cal l'y inclu TATA box at bp. A mamualian O

expresm@tsysﬁerpr Hﬁﬁtt@ge@aﬁBefé’AJ%@dpla@,t-%@rweééwrﬁssgﬁrbvﬁ%%ﬁ (fopexample,
pMHitéaa pmm(?e Eﬁlma'l Waér%d vE&%rsrr]%m ?re PEBYL pNEVDERIPA 8x cw),

erived ron1an udi_ng

retroviRu e A BRSO AXRBBENR LIPS szbéﬁﬁ@fiéfﬁcfea%{f%exmpie “Pichia
Expreé%[cﬁlflﬁl"t’agh‘)’ltrﬁgﬁg PpW?l aad @'P"-Q?t)agbﬂ:zﬂus’éﬂlb%fz%ﬂ@ﬁ@éd’ Vefc@ii‘l\slo (for
acC ronot er Nnban cce on
exampiﬁ ngé%%)rﬁoﬁaﬁlﬁ a@tl j Y?ckﬂr%@%fe SHYPECEHBEN p ¢ 3pe vectors,
pBR3I2C pBERL@ L, hﬁltdhﬂM-Sm?ﬁ?Zﬁ%)th@ pRRsdift nbb%ﬁﬁen Thigp @gééablle I:‘c)o use
n € .nucl eot | ae e nce snown |n

Ve"mr@ﬁa@?& C%PFeésqﬁldP@%?%?l&nrcﬁ g’éﬁ 40 HifrRRrSssiqn vectg

prwmtl deHOJésiﬂjardT%ﬁeH as ﬁéﬁst@%tabﬂ)?ésbqjﬁésls @enes%de@hﬁrease the copy

uae. ani S e or
numbasdf Rt A 1t S eeR B AR b oD RS MR T Sutle acid
syntheﬁ@bbﬂh@ﬁ?,%cﬁh:comb‘yishlg lmﬂgfnd gt foreoxdmphey porlgmmpﬂ:at c@fplements
C | Ca NCcl udae. m ce ra ansters.

the defiypy R hip SRPLY, Gt dR ittt AR cout e f or

[ ﬁ]ﬂreadblmrsng' the ﬁ&sa:nt aﬁdiegﬁmgmay also chﬁ@?‘lSe a DINA aimldufg;a ng

SSIn esjire en er tors. ..

transad¥grof ARt A G kb B hort B RRis edrE SRl iption,
and is blke camdltrahyach&am(ﬁplfacmat eKnawihtraisactivtatorg @ndrdelthos8Gvhich have

veest ors : ise a onot.e n n
DN S R CRFRY Bl R Blion AR Binedn cig clpments,
and thdse wvhwfahavramodb]lsiﬁﬂﬁndiﬂgmbmtyrm indietily entanceirmsctiption by
v U BN T 08 o SOUBE. RGO e

presenbimgentiont argblanyetchansactivator may be used.  Specifically, the transactivators

- include E1A of adenovirus, Tat of human immunodeficiency virus, Tax of human T cell

leukemia virus, and oncogene products. Oncogene products are preferably used in the
present invention. “Oncogene” is a generic term for a class of genes that originally exist in
normal animal cells, but if activated by mutations, induce canceration of cells. Oncogenes in
viruses are called viral oncogenes, and the counterpart genes in normal cells from which the
oncogenes are derived are called cellular oncogenes. Such oncogenes include, for example,

sre, yes, fer, fms, erbB, abl, kit, crk, mos, raf, sis, ras, myc, fos, and jun. It has been reported
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Such sel ection markers include: genes resistant to
drugs such as arapicillin, tetracycline, kananycin,
chl oranpheni col , neomycin, hygronycin, puronycin, and
zeocin; markers that 35 all oW the sel ection using as
an indicator an activity of an enzynme such as
gal act osi dase; and markers such as GFP that allow
sel ection using fluorescence en1SS|on as an |nd|cator
e to use se nmar ker

' |
tat v a1 RIS i ' Sk Sion Bieidup€Pr SRiBlofobBls nto which

“the huanahifgatinguahoies iskfderteé (EpbechmriognyB Vol 16 By 1661 TRy 19646 It is also

; s i .
LTSS O | R TR 5 e,
and whdrethe et gans farhily hed therels parte familgatd ioploded; sudiegames are called “the
ros suldPhEANC o501 08 A GEIH TG HERLORR T RGTREA 562

5 seq ces e secr
transa@tngtcau R@aqageh@m 1tw|v11¢)ty|py pe pcttn@éomc r Btrapusedpe {18 present invention

is rnorl?3 bﬁ%@&b%@@%ﬁ%ﬁ% ﬁffggf% glIeO ) '5 V&] AL %%%P? él?codm&the amino acid

EQUﬂEE@fﬁﬁﬁﬁﬁbE@)ﬂmré perlplasn1of E. coli. There is no
|1 iR Eh O, £9 Vtegtgrsto\f Qﬁ‘e }gffase\ﬁ?ﬁltvgﬁﬁoﬁ IgaP fe H%‘?é‘heﬂ 0 E)ﬂﬁess the

present Invention;

- genes Byregige-sperifie marmer. vé\d@tbatés ﬁon @Xpm@lmm$ inesstagsetpeeific manner

mclud% fOF ?%??e&hél& Res EW 5%‘%&%{& Ié’c@lgggﬁmm? a%%e Ere—loxP system.

pcétwss a regabiasel ez Ededl be@éprfopbmq Rils @@achcl@edlétes
site-spb&ifE r@&éﬁ%a%on bgﬁﬁeeﬁ @w@ﬁﬁPbs%%%rﬁé@ r lléxP ﬂé&%g;bﬂl‘@nses an 8-bp .
syste I nvi tro | ant - rrve
spacergigipe @a@ﬁ b@@tqe@ ThpliBverted vppeahsrguevep fhat serve as

recogrﬂ*iﬁrf@ uMcEd R d8E biﬁ%i:ﬁgv eWnsthé fr RUARRE & 1n95’§1\éed ¥ a vector
dexLcw), . retraovirus-derjved vectors (f

P
S0 as t% ﬁlawwé theyapesssion of § dasifed fisne - ReIETECEB b e{qpréﬁseé Rbdgsired stages
by remggir%thélol@ BfRMES BY O #drhinistraiivh.t r"Hﬂ';eiﬁiertl&i\Mté S theRStP

BaC|IIus subtllls derived vector
sequengg awpnt@ any St ARI0RRES K RAMEEIPICSS Hp EXPIEssiop 033&49@%6& gene, such as

betwedn\is pidﬁﬁlﬁel\/ﬁﬁtt@é SoneP UCrd YBRinY@etion tay b %Eﬁ%?ed by administering
and p In_the prese

cri |
- Cre sPlRoeatrn Ao @nﬁfsf@e ieieclonB iR B4  palsgich as

transgd¥tc aﬁmﬂ@@emd@mm me@eédssd fazr&ah@w %9 1&&&%5@11:1@51[1

adenovi§is ok 5 peviER (oo N edris RereaRebo vl D h ast Qafha o ¥,

Slte-sp@aﬁeSeddmtﬁﬁdtio&,using such @eyich figticp 1ndhldeQH@B’éQ1,s1nlgrmp-FQTp

Tygos R DR BTG PR AT PaR WRetdfh £ SRR ) & hat

C Qvigthedseusinge a:fulbemde Fliohi 8 netyacyelird, ietivda tmhg hyrmidies geoheas

_ ecdysopﬁ,\f]@ﬂtsp t QOtlgpeL)épé § %&%}‘1 tg é_ﬂeast\éi%zgp%h %:{xnléelggog sys%e%qst as

descrited absect i N@tomethbieat kaowads thoat skilledinatht taymdaat ba garned out

oy wsi G b o AL S SRRREH B RS it
aqnmﬂmmnﬁmnn(ﬂhmmxﬁ)amthmﬁp t hose whi ch, have DNA bi ndi ng

|1|11§ Ip%ég/segatniglxgnlgfog aéshé)ﬁ?\ggesrhogt ct:er rllgt%r Ilpch &g VG(II:I[E)I%UC% I%het Fr%sent
inventmn_ are introduced. The host cells of the present invention can be used, for example, as
a production system to produce and express desired proteins. There is no limitation on the
type of host cells into which the vectors of the present invention is to be introduced. Any
type of cell including established cell lines, primary cultured cells, animals, and fertilized eggs
can serve as the host cell.  The host cells of the present invention include, for example,

various animal cells (for example, mammalian cells) and E. coli cells. For example, animal
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and those whi ch have no DNA binding ability but
indirectly enhance transcription by activating other
factors. There is no limtation on the type of
transactivators used in the 1%resent invention, and
any transactivator may be used. Specifically, the
transactivators 30 include E1A of adenovirus, Tat of
human i nmunodeficiency virus, Tax of human T cel

cells, plgrﬁk gﬁ%, And Ifun 21 ce?l ’(rj aag\%%qggd’] %S AL 8?}%5%&10 1Bf Qei(i’lgneAs animal cells,

pro are use
mamniahize n¢llsalerivedOfromgemeth, mouse, @amener, end euaim (farrexampleaQHCbiCOS

575055 B M AL Pl D) BT 591y o
Xenopeeldesis oGpdey@iatee; Ybl 201, pSés- 3&6319:851[)) emi insechells (for example,

s, SEASHRENER 1 SRUALRNR ) oARy pRiL s cro

cells se@d 4suibfir CHAog erederablgused Ghieo gtk dcadAcudESA L. 77, p.4216-4220,

1980) m& he. Na%SAcéchSm ps% ok éﬁfﬂ 19*?# 19§ i & e;ham cells, for

exampleg @bcrqr@aa mhmw-cbclwbd/@ﬁllé @rqﬂmmm 34 Rystennior @v@@cmg polypeptides,
and m8B ﬁﬁt%!r &hil.C '@é“ﬁ&i% AlceBX RELS $oP Bxéiﬁﬁ& HRchDbRyRI 8.,

3-actin moter “I's I nser
Saccht{r@w@ﬁmémwwwnd%meqws %naldformmphagé&qergrﬂw,u% alspergillus

niger) Qfeqfn%'h%bl rdRicHSL syRtind Wi WacREBE &M akdWaNEHIe theﬁ%?okaryotlc

I ncludes K-ras, HTas, N-ras, and c-ras, and whe
cells We@e nBagteyial c¢llssinelude Bsaharichjarali{kndals). far @emwa@aw DHS5a,

and HISHPAD 288 Qfﬁﬁu@{a‘ﬁ %}chlﬁﬁ suﬁthﬁ" 5 HoR8ccHY BE fHeaFdeMi’ 1nvé‘1|rtfoﬁsare

IS prefera Yy use epresent i nv ntIOI'l Ul?
preferably gnimg} %@a@m‘e\&a@ﬁaﬂm@mﬁ}wﬁ &elisnand BarfiFylarly yﬁgera ly rodent

Ceus(ﬁggkgﬁ@plgqgﬂ@clém as used in the present invention |s
nore preferahly ovvnln SEQ.ID NO 5 or

th
a "B ARE Ftﬂlﬁ Wlﬁéglh%ﬁt%te OnePeEess a%ﬂé%bwseéé@th@%weﬂs of

 the prefer®finventibAr t TIRY PRAR, “ctallmewmaﬁ QétSvaRdld drid@gdhe® SRAbs cells in which an

i nyention may he, des ned to e res nes n a
ONCOEAYBXIFRSE] £ gz vl “é%]:)‘?ei’és‘?fr? f;@n% ich g
mutateaoﬁt:@@ﬁew@@résbé‘d rranner | ncI ude, for exanple, nethods

si.te-speci fic reconbi pation, such.as the

et gyt 4y acdiated opgagenamay Pg ol Igh Hg dngaEpnp jsaRtizated
artificigly br M&Iﬁﬁbﬁﬂﬁagiepd&fﬂc, ex‘ahipﬁa ofeclisihashish 51901&1@@61116‘ is @rtificially

guences.

- acrivarg B i Pl Safol! By iag 8 SPaGEDHCT L Apegr tive form)

25

30

35

has bedieintveéiicetl wad telénikionghitB ab prtifievdiytredtated pasdgene faeheeadntroduced.
hat s .15.recogni ti on.seque s for.Cre,.
SpeciigieRaPRISS ChAR 1P AT SRERTE R BOT ST SRS EEEY ety
cancerme@tﬁls (e3Q Iﬁmah@la&idp;pf@sa‘ celd ?exﬁames i\bh 362, ;3883 1986) The
[ esse red

mechaft Sl pl SRt e qaBne ey e MBS RS acon.

gene amphlﬁca:uonntrmslc&amﬁn ,tahé sb o P sequence may be any site
aatore iAo o RSB SRR LR BB P3P b iing e veetors
of the lgemt 1rﬁ2|eﬁtl<a£hmtcmhs el desoriredydbeva dependatg doythe cell type,  For
dri ni I ) ;
examp%‘m{eﬂﬁzri{ﬂ%gé ltlglgr ailfaﬁ%elfls o a%u%g%@ﬁﬁ?s%%%ﬁgégeged from

emils use

~ the calcium phosphate method (Vlrology, Vol. 52, p.456, 1973), DEAE-dextran method,

method using cationic liposome DOTAP (Roche Diagnostics), electroporation (Nucleic Acids

- Res., Vol. 15, p.1311, 1987), lipofection (J. Clin. Biochem. Nutr., Vol. 7, p.175, 1989),

introduction methods using viral infection (Sci. Am., p.34, 1994), particle guns, and such.
Introduction into plant cells can be achieved by electroporation (Nature, Vol. 319, p.791,

- 1986), polyethylene glycol method (EMBO I, Vol. 3, p.2717, 1984), particle gun method
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transgenic aninmals, the desired gene can be expressed,
for exanple, by infecting wwth an adenovirus that
expresses Cre (Nucleic Acids,, Res., Vol. 23(19),
p. 3816- 3821, 1995). Site- sp]ém fi c reconbi nati on using
such enzymes further include those using Flp-FRT,
Zygosaccharonyces rouxii pSR, resol vase-rfsF, phage
Mu G n, and so on. 25 Methods using antibiotics such
At I , h |
(Proc. el Rk S L S0 1088 A i L 18 mothod
(NUCIGSQAgEiSf&@@cVﬂI d2axPrids 598 wyselons as  descri bed above.
5@{)6259 A%< A dJﬁﬁ?éﬁﬁI’J;Pf ARRSS ?E}elc?ﬁah{fe&fbﬁ F¥abent

carried out usi Nng conmmercl a

(QIACH}‘M] pabtp@fmtAMl'N@d&ygtm@n myé)gglp M@mom a host cell of the

: preseni H%hﬁ %;)99 ):%rﬁgﬁ%éij z?ﬁagéfdr cE!ﬁ;lr_lhng)ém)ﬁﬁ%‘n%Hﬁg’ § t8fRactivator in addition

present invention al so
tothcp¢cémeéhePF@§ftnt@é43n%0ﬂ nto which the vectors of the

Esent VBRI drOseBidsth Eﬁé%’&ﬁ%r ﬁB@uchﬁgsaesﬁ@Jl bﬁ)t&ﬁs and

the resent i1 nvention can used for exanp , a .
methogy &a gupticenpSJestedDMApHEE &1@ streeiihe §§FS%§-‘11Y€@H°H Production

systenﬁrfgf BioRSns fﬁ@ﬁﬂ@zﬂ FirBend 'zﬁﬂnﬂ@tpi'&ﬁcﬁéh iRemd Y pRvBfo B8iction
I's into which the vectors” of li% present |n\r/f§nt|
I

systcmsgn@lgdq)@opq]@sg@gj@g@gzotlgﬁp prog(W@tlgpe [For gramyp] suedo proteins

can be@HiARd Bhafneik hd amee&de@hba@hast el #rash. Ceduch.a culture can be
ani mal s,” and fertlllged eggs 35 can éerve as th

achicved pecording iR ribeds fonexyrelsehuid AugHe msdla EPIHH’éﬂ cells

includé MME]?@NHEM lRlPM)ﬁII smiwmmaio eediug, %@Flﬁmm The culture
manmal 1 an ce S E. or

media 4V, RQPPTISE SPPMSUP eﬁ’ﬁ?tSéB‘F %S f%@i aﬁ’f" (ﬁégf%g nigy e sgrim-free

culturd8iaas Fhﬁﬁ&rﬁfél‘@ hYRhiHctiPast megbb addeﬁ&o i ediac eThseulture pH is
der.ived from human, .house,

prefer rmal | %r][?% Lfgek 5“1‘8]‘@10“@{51@1) carr Hut H%OB%%SQWOC for

about hﬁ?ﬂfﬂ(ﬂ hdﬁlrf;l Iﬂﬁﬁqﬁﬁd@he rirllfd;@n 1@&6111@’&1 Q)aratealr‘amﬁlsﬁfrad% l(:&hb@culture
. or exa e, S aEVI

conditiggiiary A5RdSie g oG] yoe in MoSeotIebin G p G spFappriagely

deternﬁns%ftﬂtabﬁc&ﬁdltlaﬂﬁ Mﬁxz&ﬂpﬁekﬂ?pi@ﬁﬂy,@-l@lcﬂlmhjr be cultured, under an

 amosflses oo g SR et 1 BITE AP C g plfprabty

about 318@, £3¢dl to m?daysl 4QdToud 28Byre aﬂzﬁa&ﬁ)t)lsemmdnﬁb@sdd- for binmt cells,

 exampQrind fenc apCOor Riscolihe Bodhites 28R Bafhr ™

* apparafifses, knliue fhisk-aylﬁaymltem dpparaprses] upinner frskyyeptultiesappames,

ronyces, e.d.,

cultm&@rmﬁm&eé:llerémtﬂd—ﬂyb@u@ﬁt@ agpafiatngps, a(rqu:racbechbﬂdl—@pe culture
apparahSRE rglllus e.g., Aspergillus niger) are known.
PPAARSEYuct i on systens using bacterial cells are avail abl e
whdeanwitleainyve produstidnsysicms fstertoteBadndnia fommiample, production

systenfjﬁ}&hg%ﬁgég pr)laﬁéﬂ I a ?ﬁ%‘gh of ﬁl&el%% 4 %qt%o];c]lgFefdeiﬁEggg ﬁan animal or
plant, andgthe pobfpepﬂabtpr@@cbé inthe ahiengd oeplant i mpelmcpkmt%d e The “hosts™ of
the pre@&ﬁ ﬁ‘&eﬁhb 11?0'1“&%@%11:]% als gH laﬁ sef @F&glkﬂom%é Wthg animals

partlcu pre ralyr
include systems usmg mammals or msects Such mammals include goats, pigs, sheep, mice,

and cattle (Vicki Glaser, SPECTRUM Biotechnology Applications, 1993). Transgenic

animals can also be used as the mammals. For example, DNAs encoding desired proteins are

mlcrocggi&ﬁ_ge Cu gg?ep%alaa g& & flow taﬁ]% &ééocg.@m fﬁ:}g 'tus}ég @l%ho‘gvff%er-type

prepared as fusion genes comprising genes encoding polypeptides such as goat P casein
specifically produced into milk. Then, DNA fragments comprising the fusion genes are

injected into goat embryos, and the resulting goat embryos are transplanted into female goats.
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15 cells (for exanmple, CHO cell). Alternatively, cells
Wi th an activated oncogene can al so be used as the
host cells of the present invention. The phrase
"cells with an activated oncogene” neans cells in

whi ch an oncogene is expressed at a higher |evel as
conpared to normal cells, or cells in which a nutated
oncogene is expressed. 20 Cells with an activated

The dQﬁ{éﬁgﬁ{ﬁ%&% Pg?lfft%ilnlaf Frb Wik %ﬂoc{gpcfed I?}F'CI ag%ﬁc g%lts bm];n of the goats
that heyeagpdivssd the eméryog, erthmhpltogerans 0 r{d@gmes gy éw tappmplrzaibll}';glven to
the trh§ ééﬂ@%@ﬂs ﬂor].féézrg%g tﬁ:f?élh&uit oF ﬁuMo %ﬁig&yg%%éé I?foﬁ‘gced by

an oncogene or aCtIVG

the tranagendrigradti(Bied e@i@blogy; Yalol Zutp. a9 'é(R, é 4)f i bi addition, insects such as
silkwd Bt %% ng(% gﬁf’ﬂ]%% Ei?lﬁvcaﬁﬁ 'lﬁé H§eﬁ°ﬁ‘1\é§ 6 inferR8Glift #baculovirus into

. exa es an oncogene 1S
whlclwola Arancpdiag aldesiredqirptox is dnseried emibthe Yesired poptainggn delobtrined

from Igcﬁia/gﬁuld g@ﬂﬁfé Rhdgen, nﬁﬁrr 19’%{; T24; Nature, Vol.
3-37, 1983) ni sm underl yi ng
onE@&@ﬁ@OEewh%tl%&plﬁﬁss for exerapleptoberse anayi besised.i oWhen tobacco
is use®Q BNA'E&&E@& T%Qdes&ﬁ"fﬁot@i‘ﬂ% irdsk@@d in@fa plahBOPkQERA VeRor, for

and _so_on. ose skil In the art can appropriatel’y

- example| RMONOnaresthe gectprs M@REEIP% infih@ becieriusp suchats Agrebacterium

tumefc&"z@ﬁe NTobdR¥S ol SRk, Wz&cfl‘ﬁz;ﬁ@hécﬁ:ugﬁ %%fée?éa vﬁhpﬁh@ bacterium. The
ndi ng. on the cell type. For exanp

desneg FROLEIR 688 Do RbeHES ToBNsatas i ﬂéee‘leﬁlgf”é%wbé@%@m évlémwla\fol 24,

p.131/188 hewasel ected from the cal ci um phosphate nethod
n net hod,

(Vi rol 456, 1973), . DEAF- dext
nefeﬂhtgr g@ﬁ}%@ 0%@9.95%@ iNYSRGOB Her @eﬁ%m) &m@ex , the gene cxpréssion
may bPkReHes! | T5 hem@&@tﬁan@gﬁp @Teleﬁ e@ét\ibk‘?'f@ﬂ( & edﬁleﬂgﬁﬁ which
ol . ectl on . N | .OC
comprmﬁfansf%vaﬁigjg’f}& 561%3@"3%9 chromQspRig fRE ReRF FRIHTSHS Ko
antigeh SWitha Wcto@|(sucﬁfa§ tDPErrtySed SVMl'eph@atﬁfh oringIQ 4e,usPdr T & fso

posmbgeeméi@ﬁ Ffé&@s uo%}n@ﬂgé@?}%%@% ??rkg%/ﬁpg a %vfrﬁ% lj._)gvﬁl% rf)apllloma

virus (B.PX@,la_nd shi8iB6) Furfietnierde il 1ﬁﬁea@: the &bpyf‘fﬁitﬁ&ﬁ Of E@lﬁ&rﬂthe host cell
article

line, tlﬁaelxpresﬂglg Hect%rglmaydgﬂ‘?p meggly&:ﬁgxég gﬁn é%]PI-g) genc , thymidine
kmase/@K() lpand, & celincarebibadeshinepiaghoiiegl winsfefni GJBC@S) gene,

Al t t
civya§fle KorPas Gl et st oI G o frdmns Snena
des1re<Rg<a@ambxpr{:§$bd\@5Pﬂ)’q, fmre}dampd)&f mgéﬂ\ﬂ thlﬁap}l' tvik pbﬂgﬂm)o meymethods

which %gmgn%e mser#’lm% ﬁ'le dTDII‘ edsgéeng 1@8 @tVSF’tOE g?ci %%rﬂ gu%n resutltmg vector

'RV
into the bod:;d |fmgaxampteab§s ﬂwtne’aramms methad]dippsame nﬂemoﬂhmtmnmtlmosome

' metho&) S aIEﬂgnonF 55 S{E%I-H)dnv %péto%nchatgzgaﬁ He ruges 1?1%111(1 é a?rp iea latcigr%?vuus

Vectormﬁoh@dmp‘l@ pAclepice3 snmgtmesalr\@dtomﬁex; exam;ﬂrg ptZEihlewediuom not
limitedhetct$ %ﬁm géﬂ%\{ﬁé}ﬁbtﬁgﬁorg rCB%‘ﬂ»?i%ﬁlﬁ nsertion of the desired gene into a

vector and such can be preformed according to conventional methods (Molecular Cloning,
5.61-5.63). The introduction to the living body may be carried out ex vivo or in vivo.

Desired proteins obtained by the present invention can be isolated from inside or
outside (medium or such) of the host cells and purified as substantially pure homogeneous
proteins. The proteins can be isolated and purified by conventional protein
isolation/purification methods. There is no limitation on the type of methods for isolating
and purifying the proteins. The proteins can be isolated and purified by apprOpfiately
selecting and using in combination, a chromatography column, filter, ultrafiltration, salting out,
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systens for proteins include in-vitro and in-vivo
production systems. In-vitro production 10 systens

i ncl ude those using eukaryotjc or prokaryotic cells.
For exanple, desired protelng3 can be obtai ned by

cul turing the above-described host cells in vitro.
Such a culture can be achieved according to known
net hods. For exanple, liquid culture nmedia for ani nmal

_ solveﬂ%ﬁ»ldé %ﬂ?ltl lasltiﬂf%n t1 %SFI@EMIII gxﬁ_gmn n'a%\/@ygltftﬁ%égeggrjumm

SDS- Imlmnrﬁmardegelsdcur@hofeelsaisoeimhfofmmm dislgsip, regwswﬁyzab@n, and

R

ch:onpmgr@hyﬁn@mhabicwhab@mg@pm gsl ﬁlurh@ort; oversgaphpgnchrematography,

and a(%fégti%ﬁfg%)nﬁéﬁrgﬁg’ (?Hr equl reg[#&eﬁlg%r{e |aﬁm IS Cp@h Eglgiauon A

Laboraternedrsaitnual; Ed BaniebRalarshek eiwle Cold ﬁﬁmg Hﬂl&)@a ghoratory
Press q@?@)nd'ﬁgseo&r&ﬁﬁo%ﬁkhwt% BRoditah be %‘ﬁlﬁl% gqgll ud the

can approp etermne sul ta tl ons.

chrom@tographsinfor @xmg}?)uké%lp gnd BRI c ey mﬁalyﬁ%'éloewlt RAréa) removal of
peptld\:@gﬁ'{ bePthiledb }?‘?%%% fae Qhota 'i;@th‘]agg/?o%te%?&em mod1ﬁcat1t1on

preferably, t 30C to r ef er abl
enzymgs befor%cn@fter @mlﬁcqt@nlﬁa%{y@ot%mpé\f@aw gy mes includ, for
exam;ﬁ@ﬁﬁf §1tnu&%&ﬂ?s@ely'éﬂec%dsﬁptlﬁﬁﬂenﬁx'ot&@ kinfise, afK gRBbHSase.

bei ng fernme i on tank-type fank cul ture apparatuys
ai Fig yactars, JENA gppyiuets, Q‘bIEﬁfF ggligod she E}‘Ef’rePBF’é(eiFtFoé’s‘l@nté\ﬂ}@ed to
produé‘éﬂetsﬁé@ @Pé?ﬁsr alry §RSpre®Rt MRSt ﬁﬁ@e&ﬂéﬂ%r@téhis&ﬁ@ be any proteins,

appar a ocarrier-ty, ul par at us
mcludmgdwmﬁ %nﬁf REpPECsp R P‘é% 5 A TP?BH@rm‘ﬁk}‘?ﬁe for
examﬁé:‘ aﬁﬁbédiése cﬁ:@l@iﬁé@faﬁé wth@’édt&fs é@l@h bé é‘yﬁh‘@lﬁn@tﬁi chllfoﬁy—stlmulatmg
T A O

interferétts RANTHS nyzﬁgq@ﬁ&hﬁ{s 195501 til mrrs hga&ﬁt Hg&dL(RM{L) for NF-xB

N ENCAE TN X L Y T

OX40Mze6d GIEIIE’»B Mg tnlilﬁ(ggﬂ othat nﬁmblafs&mlongmg\/tb\tﬁb THF(f&hilﬁ); tieghic
sts t rese |nvent|o i ncl,udes suc
stromal lerivefl 0V phprgyeiy meseareri ey S el e R e e mal
growth Fd@tdﬁ,cgioﬁrﬂsﬁmml,&mgr ﬁajmh BictE, iemﬁga mhitHtocih faeorn@l cestatin
oats mce, and cattle (Vicki
M, ""-“‘lbﬂ %ﬁg@?ﬁ%@ﬁ&fﬂ’é gi’% YY" ppl i cati ons, 1993).
Tr]ﬁnﬂ@ﬁﬁmm, tha Weﬁaissand&)NAlcemt&metsuﬁ'ﬁok @ssenhimvantioratas. be used to
exanpl e encodi n deS| ns,.are
create 3o N TRIRAe SRR RTNC SR bR RER hE ISR Emods, for

exampbg by plepfol ldesngsprotedase. g ditst, (azcoa sLinterdH tspe exﬁressadl [Iya transgenic

 anima i{ﬁgx?dsuﬁ[eng gn:%cgtg LgI}SFP-Eh eqr% Jgctor PI’ ﬁl%%r%sgﬁtﬁ%fé&g@y Z'rl]‘g@?%]%& or

DNA comsthdtj orgingaatessodn cqss@teaaxmst:d thesgitaam tie thtioducedf ietretbtpotent cells.
B
can betused. h"stntrecd:tmtme dinto i petent ydls capfbe tahlaavedmmﬁmgmal methods,
1nc1ud{§&rrﬁr@cﬂ&§s Ji &8RO Bﬁl' Q,tlﬁaloXorgé &%&oﬁ?calcmm phosphate method,
microinjection, or retroviral infection. The totipotent cells treated as described above are
transferred into the oviduct of foster mothers to give birth to offsprings. Animals having the
gene of interest are selected from the offsprings. Whether animals carry the gene of interest
can be determined by Southern blotting or PCR using primers specific to the gene of interest.
The transgenic animals are not limited to particular animal species as long as they are

non-human animals, and include mammals such as mice, rats, hamsters, guinea pigs, rabbits,
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the transgenic goats to increase the amount of mlk
conprising the pol ypeptides produced by the
transgeni c goats (Bi o/ Technal ogy, Vol. 12, p.699-702,
1994). In addition, insectsl4uch as 5 silkworm can be
used. Wien silkworns are used, they are infected with
a baculovirus into which a DNA encodi ng a desired
protein is inserted and the desired protein can be

. abt ai ned frombody f| uj Na . . s \
pigs {HlbE B, TR0, P b T b FruelBe il fshes inpests and
nematedeanpRederttodra peadenad/fob theueadenidtice of tebipatationj andusied area

. eneodi,ng a desired protein is inserted into a
partzcu%}@r e C)%%Flessi on vector, for 10 exanple, pMON 530, and

t Hehewectoor aridsDIN Atconstuséchfithe present foveniidoneansalizshbeaused, for

EO i u ' . Qe f:

cxamf QR RRELE Ao R BSOS, PBRD HASIEXRIRL
methodiefoi imdhibiting transhativarant éravssriptine dnd supprdseing dhe expraspien of a target

' | | :
sen 55| b ARRE RBadps ol BB By DA it
antiserisn wEgonusteofides (srachscintisenpe DA yrNd a@lﬁ@ﬂﬂ@@ﬁ@@pﬂéﬂé@h@n
lgsni3e 0t Dbt PGl B AN QPR BApcBE B v incls
Thus, the anpieesion oigageDRes|is chliasande igibibedchr: srfsTBIgEntisHe
oligong@ iRX RS AR NG ASYAGEts @VebBR LML Prefent S&leBiiox; %]Ht& 'ﬁ'ia:gsifonning

) carrying SvV40 replication origin are used.
cells wathgbe Dpseqnstracts or veseorp.epl i cation origi ns derived from

p%ﬁ\%}ﬂﬁv%ia{ Hoet 3ORRAQYA bEThiRVMIBYRNARNHEWRce (HNAS. The term
B _(,BP , and such.” Furthernore, tQ increase .t E@ COﬁy
RNAR gafsts togfphgaoregnaninvHuchibs exprspsionef arptgms it pwibited through

el SRS GRS O Lo AL SRt of
doublopstizaged K e( RANA SR IHOCGHOR o1 | BLSpIe ratded BRGGre used in
general FCRARNS RISt iflishydrRsabRE uiediiblag@nidiimkd gene,

and such as fel ectlﬁ(?n mar k Furt her ,. when a

[S. re
self-complypaary eels STaadpt BYGR |THe dPVRlc-siaRdediasiph @iayicqver the
whole 8286, bPEpaivn oitfRNz-’ﬁst Bes gé bihglet s@ratiGel Qﬁﬁ:dit@ﬁ‘l@ie, \Mtiht &both ends).

. conpri se, | (ern esl|re ne 1 NtO0o, \ or. n
Otigo RYPR QLI Shere spiLDr i ot B sendyBiofie s Haias.
Thus, 8% &FRIcellulyexphasibaof egdt gSndf&Tafi 06 inHibipdsgminsering @adene designed
s B 5 LB o AR, TS, o e e
inventidd eaMidngformitRothe bsﬂsgxfziﬁi ﬂﬁmmcenstﬁxlégex vewdprsan@®NAI can be

. retrov],ra ect qr or., exa 0 t r naot
achiovid OB WePe 5 o8 JPEPS: BoRETanpuicd: paRe (998! Frod Nt
Acad. SENDSIAS Vol 95 s 833020 09985 Nahee, (Ve i 395ip 646l %08} Proa. Natl. Acad. Sci.

s Y5EUER A PR D SR AR ERR MBSt s, Voo,

p.145151999; Pr&3 Natl Thead. Stir O8uc tMob @5t m 13959, [1998; Natine delliBiyl. bl 2,
70 2§§§_ri d.out ex vivo or in vivo. Desired proteins
P74, ’ é)&heﬁil the present invention can be isolated from
i Rirtlernoore, theivaitols apdBN Al nvmstrust ofi)hegfreseheinkegionoeah bs used in

e EPPELLL O 85 SHERRI0L Bt P OISOt pcotpp mu
genes, towhizchtthomathops cdrepmise introducing external normal genes into patient’s cells to
alter cell phenotypes. Gene therapies are considered to be effective for not only genetic
diseases but also other diseases such as AIDS and cancers, and are categorized into two types
of methods: those comprising direct introduction of a gene into the living body to integrate the
gene into cells (in-vivo method); and those comprising cell collection from patients,

introduction of a gene into the collected cells ex vivo, and transplantation of the cells to the
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i solation/purification nethods. There is no Iimtation
on the type of nethods for isolating 35 and purifying
the proteins. The proteins can be isolated and
purified by appropriately délecting and using in
conbi nati on, a chromat ography colum, filter,
uItrafiItration, salting out, 13 solvent

precipitation, solvent extraction, distillation,

. nopr e itation, SDS-polyacrylam de gel
-patlent@gg’fvpdﬂﬁg?gm s, isoel ectrofocusing, dialysis,

I eChieysisaid 1i1ﬂﬁ:itlo@rtm thetype 91l efethoGh fariatrodycaphgenenc | Thite s,

introdlacﬁlloge AG gg Pglgﬁx{;}efdfq;(%ltrc %E%t?oglatg% %M“%dspﬁa%ﬁ m’%ﬁlé)g?élgcgroporaﬁon,
particlé iglit,rragthods usirprerad ee@bmsec}czl&rmtravm@g apshych S5Tadde, viral vectors

tion chronat ograph {
are s R Bt MRS e epr b TR fe b s
adeno@mmc&&dl\)hmsaherp@jwﬁxsm@bmﬁ vmm sitkires, palyomaGamﬂ, papiiloma virus,
.ing Harbor Laboratory Press, 1996). These
and leﬁﬁr@ﬁat ogr aphi ¢ nmet hods can be conduct ed using liquid
C rﬁmmme‘glodpfw ditectly iradylieg gédes.Guands EPp@tickgun method, are
also a\gﬁ%l g, e%ﬁ'hr%n&r %rg ﬂ{tltodﬁitedrwvﬁvo I‘ﬁEthoE§ Ridrd fs%oclﬁ&tﬁfon on the

eac erns Wt propria
route qfnnilr@:luqtmmd i Thmmmmai be amzqdm@i thefugheanp r 01€¢>|tof91f example
mtravé?lld{l 1& dﬁﬂ%ﬁ&ulaﬁg leplgt%(ﬁugl gﬁﬁla&h%?e%%él cﬁ"gﬁtyndﬁft)?ga;/lly, or directly
into axemgmpswbuadéas@t Ophmreu As pseaibed a@mfé, gring dlemaeaa be cpted out by:

msemﬁﬁ £4QL @N%s‘f%@%rr \}é%ﬁ of 191'6 ?&%ﬁt ﬁé@éﬂt%n%fgehg% L] ﬁﬁ'@t‘ﬂiced into

ventli on can e used duce esi red rqt ei ns
patient'heellsr anskintrodupingthp &NA t:msha@ts@rr\@atob e BRI RELSRY atry-vivo or

ex-vzwpfn%{lﬁ ns Spfchﬂg l'rﬁ;ﬁ'logg of éﬂe%é} }%}F SARNoRdARE ﬁ'ﬁﬁtréfg&ﬁce to

peci i ca eS| el ns include, for

Idenshe Qatfpw a0 Keirn (iBn é@undew% We@llq%d) f grrsuibRrap Rl ¥ %ﬁk%n Igaku

(Expeﬁxﬂ@ﬁ%aﬁﬁe&fciﬂew EBRPI (%&(tha)? PABYi S e Hatgerl@fb@irJikken Hou
(granul ocyte; macrophage, .and granul ocyte, rracrop gagim)

(Geneiiirasiurdenakexperipentsl methadsfor expressionagpysis), Jikken 1
(Expeﬁﬁﬁ@i&ﬁ&fﬂd@dicﬁleglg’up}yf a¥oldHan Menkhit CHrylo Klﬂﬁﬁsu Kbﬂ%ﬁd[—landbook

far receptor activatio
(Handiyogk giciea Ty sist %:‘@P%EWTE%?@JF‘%@; WP"’FR%@‘L?W of5gpe Therapy
(NTS)| &fdpdteh, OX40 ligand, 4-1 BB ligand (and ot her merrbers

bel onging to the TNF 20 stronm:derived

| VrHBETRPE: § VEﬁa%Stmléi?mgg%imlﬁtSﬁ?&%wreS@f EYPRLiAn can also be
used t(Qé)Ei:\M:sﬁ DNSRAEcin®P BN Arghecirgkionidil et ito tg6 Ol of methods: those

hornmone, tunmr necroi#ﬁ%f act or leukemgf A nhi bitor

comprysiigh FPIESHAR 95 PR TR (N A7 ive AR BHPEeN o iR TESROfRG o the

antige@Sntl hﬁ&@?@ﬂ@%‘l@i&‘lﬁ RAnocklakibhef ﬁﬂi)p&k repée smhw & @rimnﬁhtﬁpotentlator
ructs o esent entl can .he used

When & BA abteich S guieh e AREERD P Ens SMMGTAA 4 it iggm immune

respon@é ﬁﬁhﬁﬂt&&ﬁakﬂ&@ﬂin@'&bﬂl@@pnfa@éoﬁﬁnﬁxﬁtﬁmbﬁ forekatpte, viruses. The

* vectorg fsreRbehitp Piee ety Eton R i dbfl BiPeplebs B

vaccinBiNAag 08 siie daate asrthosembm ingfnt tiergpyesent i nvention. The

"5 S SRR Bl B AR SR ARG o e
used a€ #hin@nogens to prepare antibodies (J. Virol., Vol. 70(9), p. 6119 25,1996). Inthis
method, DNA constructs or vectors of the present invention are constructed to express proteins
or peptides as the immunogens. The vectors or DNA constructs are then administered into
animals to be immunized. Thereby, the immunogens- the proteins or peptides- are expressed
in the body of the animals, and antibodies against the proteins or peptides are produced.

More specifically, such antibodies can be prepared, for example, by the following method.
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As totipotent cells, fertilized eggs, early enbryos,
enbryonic stemcells (ES cells), and such can be
used. The introduction into totipotent cells can be
achi eved by conventional - metl®ods, 30 incl udi ng met hods
using el ectrostatic pulse, |iposone nethod, calcium
phosphate nethod, mcroinjection, or retrovira

i nfection. The totipotent cells treated as descri bed

ot Sl b GRRLFPIfth P hRHB R YL s Bl it is insered

. into a DN\ cqgstractafr vectbeoithe pmseltsmleatmmd ThmHNﬁ@nstruct or vector is

acming oS0 gl b8 S A ot R AT LR RERR may

be achpnvnedrby anyp predidd, which mcﬂedagelnemdﬁ’ maﬁhceisesgmpﬂgl@g Tirect administration
of the § gfﬁc El?tnal.lgoc %e}se%é aél%ctpcgjtotrghﬂogl }gﬁ‘gclE%uH%% ul’rlr@‘igiun Lllzt%rlnﬁgﬁods using a
viral vacidr wmhlaa desravimsal Altsmthveéss ﬂm BN A qoastsucthemctorgmay be

admm% égﬁ A c% natfoﬁgﬁ rlsglbﬁél% IMs %ﬁgtﬁxf‘c éﬁw?fﬁggglgﬁvacame
and suph)s edibs; admmdstrat@mn be gcmﬂ@d&yt@yae@epﬁoéﬁmxé@ ipEEvenpiEs,
mtramﬁg’&?a?rnéﬁ%gﬁtﬁn&;us h&l‘t’%@f)ﬁf Br infd3thutb & a&h Bristration, or direct

rcu y pre e vectors and DNA constructs
admlntstratnbtemm arsergen synferiticam aehlivanl sEhere lyseHmitapn omsthe species of

mamnfSERe§mnk Lﬂuﬁsﬁt\iﬂ §‘§e {RQdsticA8d HBHel®WY is phBRrdb®! ®select

anti sense net ho ers to - nmet hods far |nh| biti

the mammaals considmingribe @crnawélbrhtbw@masﬁ*p@l%lé?ﬁ@é@rrfgeﬂtfh%m "Rodents,
for exzﬁﬁ@% erﬁﬁ:'eofétsogrz@h 1881 bR End RLAKGA a?@f%d@ﬁl &, Ofhe

genes as targét nRNAs ‘and.tar
mamnygl3 0 IHAEEASE %ﬁcnb%ﬂﬂt@l"éaﬂﬁ&kéfa@%e aed ﬁ%ti‘@g §%€f in sera is
conme%lﬂ\s RduntdiR %f@tﬁe%ﬁ%ted"ﬂ:&l@ tHehBamMalsaan yehietd desll fusion.

nprise a sequence conp ntary to the target gene
PWIC‘&WEW‘?}T“HW@WI@HS&‘@SP G%Ce ishe expressi on of target

DNOminth1ia8 nhy2 1608 e dli8 aldiNeRiné 88 Jiyer paftmied] telng litﬂﬁllséﬂ&ﬂﬁl@the

' ol i gonucl eot’ides intq the DNA cqnstructs t
abovetdsgTibed SEAUDE geibint |\}@ﬁ°u%llﬁ%ﬂ’“fnr cslidris ﬁferfge feggbfy Wegiop ﬁ‘e mycloma

cells, M@x&wfeq@m&aﬂg ?533\(33(1111@[[1@101 AVéle[mq;LMawsso a1r9g9}
ILe

eI T SR B SASH LSBT AL, 1978, -

(Bur. EERIMEAEH, 0L, pmmmnm@, NP i (Cel, Vit BUg40sE51 5, 1976), SP2/0

mamrgg\?ﬁi éﬁﬁ%‘sggﬁg 4038 135 o ], Blihadts L, TEaR 2 os0), 5194

(Trow(aﬂ@g‘@\m Ji Pip. dlat,evbli Risop Ge3 1383, Mﬂplaﬁdmﬂarﬁﬂemird?m}s 277,

p 131 585950 SR RE g Plhoed it nd

myeloﬁ@ cell canv bt eciaedraycariinglie kﬁ(tmn'd'ﬂrd)dﬁil\ibs exdfiipde, the method of

coneS4PL 55040 PIESSPARRL F21CT 4P o 01

above@hatiohededlhfugivd $in b Perfhringd, ﬂakxléxarnlslephn| amoﬂmnoaﬂlelutnent culture

et e Mo SR 0,2l Bt s
includgefoesxanayle. mlyetiildriet gyt ob YPEG ek Samdgl ‘artge(Hé/Jmeshfgamm:red

adjuvants such as dimethylsulfoxide may also be added to increase fusion efficiency.

The immune cell and myeloma cell ratio can be arbitrarily determined. The

- preferred ratio of myeloma cells to immune cells is, for example, in the range of 1:1 to 1:10.

The culture media used in the above-described cell fusion include, for example, RPMI1640
and MEM that are suitable for the growth of the above-mentioned myeloma cell lines; and
other media commonly used for culturing such cells. Furthermore, supplemental sera such as

fetal calf serum (FCS) may be used in copbination. For cell fusion, predetermined amounts
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‘and fugipg s S&é%lséqdalm Q4gFME

'to generate double-stranded RNAs in cells into the DNA
constructs or vectors of the present invention; and
transformng the cells with the DNA constructs or
vectors. RNAi can be achievdd according to the

nmet hods described in: Nature, Vol. 391, p.806, 1998;
Proc. Natl. 25 Acad. Sci. USA, Vol. 95, p.15502, 1998;
Nature VoI 395, p. 854, 1998; Proc. Natl. Acad. Sci.

orsefl a0 3 B Pl Ml i g i

descrilpdlabbie. 1&9’93(} foldion (&l&t@wmpkeadath@nmveﬂa@#\moi@hlar g@ght of about

1000 tg gé&@t %\;vél%?eg Nﬁ Ufi39e (??J I.Jthﬁr? bé)cled' an}f?ﬁlxecgat&\&&nzgmaagg ¢

er nor vect
typicalty B8%orta 6ﬂ%(wfv)tt¢1galem @sm fiispd eeltsi (bpbrddomasp  uBhed. 4mappaepriate

cultuniql%g {ntnhgr %%s&%?eg Q%Jela% ARVeel1E! Hﬁhé %sﬂﬁﬁ%‘ %geﬁs%n is centnfuged

y conp Iené I'ng mutan enes

 to remuiké thie sup@mtemthoﬁfbemmesx@ arqtepeated iorrgmexe tervall ﬁmments and

sucht}%egleestﬁquog’abqgtfdr Ie)n&orﬁfé-:l vthO alter cell phenotypes.

era cons ered to be effective for not

o riflybritomests muepamdslgatb@srolg@dura dessribedhahpovgicar he sejeufetby guturing
ina coﬁ#&%ogﬁﬂgge%ﬂ&ﬁﬁémﬂ GGt g,?é %?%dhﬁﬁ gcﬂfﬁfé deaaﬁl

ose coénpri si I ntroducti on

containjag §yponaothinte amampmgmbw%/thvmqhne)eg ke suktwe ﬂsgleg%fh% mediom
descrﬂﬁerdtal%ce)gg Eﬁo%lc% B@cdﬂn‘ﬁﬁecﬁfé} Hoind 88 clchOD%iE OOR (uBfuB&l &) other

ction frompatients, 1ntroduction of a _gene_into
than theﬁwbﬁdomét@featee@r (tgpléallw foy geverplclays %@ﬁpr&h%%k%n Bien,

scree Q’OP BrRlohfs bRl Ao RAtibEREs dfSireVdsy smd@hdQelbnin g@% Perfdimed

tation on the type of nethods for™ introducing
using T@éﬁ@%venﬂfﬁ@al lmﬁﬁ%é@@tqn@aﬁéﬁ% be achi eved by

M [§¢ PR h8&kh GRtibdeifsChal B Bbﬁﬁﬁﬁ%%ih RS idomas descnbeci above

el ectroporation, partjcle gun, metho ng v
- obtaingbby BREUBEIE Ne8-huEanapina)s Wi ansa@&lﬁen Tﬁn&a lagnaﬁeﬁ%?d human

antibodie§ Eﬁhﬁg bﬁdﬁfg%cﬁﬁ@ﬁcéﬂ Bé&ib!alhéﬁ e SisitiRBligdyhan WinpB®Stes in vitro;
used as vi.rajl tors |gh%ude adenovi r

FpEL TP Iome coll3 bavipg BerpepeRs cell

d1v1s1o|i1€b1bﬂﬁy dedSTapResy PRBNVAS éﬂﬁ:au&iiﬁbkd)mmicﬁthtﬁ] No.g0P-B) H1-59878
entwuuaH Sone net ho

(examped.apprayige HanggeserRategh ah 1&?@%8@1{@?%}& obpRioh) o rurthermore,
humanaehﬁ?ﬂbb%% @%mlwﬁ&ﬂ aﬂ@é&ﬁ&na’:}d’ & propared &Qﬁﬁnﬁﬂorltahzvd m1body-produc1ng
hods re,1s I t .
colls i GEATLRY SFfEiGEEdoe S5 58 1o REPBUGEIS A QUGRESRy "ol
rep ertcﬁ@gifel,u.trfaﬁranﬁ&ad'}?@eﬁes fsed, ﬂmaﬁﬁUﬁé})PatdnnApplmonﬂ WO 94/25585 WO
t
9311237, 3 BEBRYTY. bt SO RAEARENT  Sie mtipoiPs PRTERG Eponblonal

antibodies avm&eate@b@a&;d gethe pideedwap desaibeth eboar candst smbtulbyed ina

convery RRGLSHT YENEPD AL gERe Pa B o Oft Syl Methods for

) preparjp@trh@miclanabadtibediea ﬁdm ﬂhe hp‘dmxdnm@ intled®iiite me’dnstl mwa¢h @mprises

vectqgr . into patient' r
cuttorf s ¥ HoBRCR S &Rentoril et aBl bl Bibbuit s uttore
supernbentsoadiiht ecthad \hhmhéf:mnpm]ss tltansplanﬁng the hybndomas in compatible
mammals, allowing the hybridomas to grow, and preparing antibodies as ascites. The former

method is suitable for preparing high purity antibodies, while the latter is suitable for

- large-scale antibody production.

In the present invention, as monoclonal antibodies, recombinant monoclonal
antibodies prepared by cloning antibody genes from hybridomas, inserting the genes into
appropriate vectors, introducing the resulting constructs into host, and producing the

recombinant monoclonal antibodies by genetic engineering can be used (see, for example, Eur.
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I denshi Chiryo no Kiso G jutsu (Fundanental techniques
of gene therapy), Jikken Igaku (Experinental

Medi ci ne) suppl. (Yodosha); Jdenshi Dounyu to

Hat sugenkai seki Ji kken Hou @tbne i ntroduction and
experimental nethods for expression analysis), Jikken
| gaku (Experinmental Medicine) suppl. (Yodosha);

| denshi Chiryo Kai hat su Kenkyu Handbook 20 (Handbook

Y nment research), Ed., The Japan
Jlﬁogﬁmpe?ﬁ E?PEQ 7$Eé§285 (NTS), and luch Furtherngre
t h%méywﬂmnﬁlﬁ A cDrAling s entilndy vefiahlp &V preginaris isolated from
hybrldBﬁ%ggfdd%&nE% A8 I§VI ’g?%goltaﬁoz?éms% F%Eﬁb@&isby preparing

accination is into two types o

total RN/ esinglorgyrm miethgds rexemiplm soanidinealitacgeinfimaron mefhado
(Bloc}éﬂgsﬁ}n%f:tlgg[ﬂ_p j4. 55931067 N ERRATIT: i hfétﬂoﬁ AR, B{Hch&%n Nol. 162,

r|S|ng I NO ati1on of G repea

p.156-48%U88¢)k 2ad Pepatinaibn SpOYAROf Hreest usmﬁ Apiynifigatien ki
(Pharnh d;i) NRGHIAL e ter@RiEGERARM AL &lnhel cﬁreéw @&%&ﬂea 89 QUICRHPmRNA

u0|qgﬁan I Mmune response simlar resultln

Purifiqeiomidl pomaAHRo uBropththe PESRSFF PR Ny clBRdripr the apfibod tegion is
synthedi2€d udRE FQkse tﬂaﬁgc&@fy:@t I aﬂNﬁ%&Hﬂﬁéﬁs iaRieked HRsAMPReverse

routes which are us DNA vacci nes

be
Transcripgase Kist-gend A W%%Kgé%@k%&@@ &Sy orgpeh. Altématively
cDNA'T_syﬁﬂlgﬁf ﬁﬁt% ﬁg nliiﬂi&uksﬁ @mesa@ﬁ\%e@%ng g%prmRtm@(t:E Kit
I nv 1 oOn_Can, al SO be_ uUse S
(Clontfitiofi k- DIUREE gl s Nathdpad. St o1SA ol o pago8 9002,
1988, LBOLIc- Adidls REY. Vol NER, QY1 9.DMAD CloRs?, %ﬁ@ Egchor Dm@ﬁ@gﬁle@f& of interest

rese on are_ con tru to e
wre pulie BPRIEE &su@étg?’d% oduis ad igried soetor N A2 o Thes
recom@ihm@'\b%cm& k?‘aﬁ: eﬂﬁﬁfﬂ ﬂidsihﬁb@lﬁbedﬂﬂtOE abli 6Bkh.

e | mruni ere the I nMmunogens-, t pro
After csforgpleP R hlsingd AR M ey s BRETGRAY of TE@eIcolite
sequen@Bs ﬂﬂDNAsaif&htaﬂébﬂ zb@ﬂ;leﬁ sieagain&aﬂayﬂdnewp etledd3 Sfod E:xample

aco R 855 B b C Kb Yy g5 v reion o

interest & db@athal) andtHea (ilnseﬂtéd iits ai ex@reginevcene ocinpgsiag plN Aiencoding a
sednss an i nmunogen is inserted

. or peptide_ that
desuec??ﬂt&’ gy Bﬂf}ft%ﬁ%gtl?lh §t°™ect or of the present
[ riKbQﬁrbdme anfihedi&X\ih g@i&ﬁiﬂ lthmdntﬂ)bdy/ geatesrd inserted into expression

vector%sfﬂr%ﬁ{ L %EI%%I éalren %ﬁ%r%rs] I C[TIE%cfe.r E,)he c ngtrom?% o ezgﬁxdegv n g nﬁ%}ﬁ?&? region,
for exalmﬂh,ani enhhximeh oif profnotkes inn, hntt}ceﬂaémhdiﬂﬂsform@i with tigp resulting
rect ad t ve 2 [
opresy 5P S A OB eSSl B9 g
acmevakbh msrtl_mglaﬂ@NA envoding awv emtitody heaty cwin @1 clonn)rardight chain (L
. . (0

i) RSERRELY B e RSB AR oA PR
insertimgs DiNfermincading bbstddncedny(iblopi singlaienpressonivestartand trihgfecting the

'constn?cqmtgihﬁgt c@flé &Qe GV?@ dﬁ?l 1%9@1 eved by any route, for

ramuscul ar, subcut aneous,
i Ay @smlaadetbase, DNAucnwmﬁm@adecfamnfﬁh@pneaw mvenmn are

apphcaqﬂé fCkor example, desired protein production, antisense method, RINAi method, gene
therapy, and preparation of DNA vaccines, transgenic animals, and antibodies.

Furthermore, the present invention relates to methods for expressing a desired DNA

~ in host cells, which comprise introducing the vector of the present invention into host cells

derived from the same animal order as that from which the §-actin promoter in the vector is
derived.
Animal “order” refers to a basic rank that is placed immediately under “class” and
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10 adm ni stration into an organ such as heart and
liver. There is no limtation on the species of
manmal s to be imuni zed with the sensitized antigens.
However, it is preferable td%elect the mamuals
considering the conpatibility with parental cells used
for cell fusion. Rodents, for exanple, mce, rats,
and hansters; rabbits; and nonkeys are used in

o SR e T A G LRI e E R e e

orgambrﬁs 15s fﬂ‘clan ; d GraeeinckIde Sfoﬂéﬂrﬁﬂle,chmlehﬂlaadiagdmbrp&m
n Su

Macropeglir gPASHY meﬁ"ﬁs% Firinetetn K& et bappigrs s

mice, @{E%l ARqivelsobRvers) éts arke mdssm ek oDa ﬂmrefjgﬁm’vmnl be
to be fused with t &ﬂ descri.be

increaig| RSt B aier RGP ST ed %Ff’énep%?lsf gy frogg which
the hofthely@bea. cells, for exanpl e, P3 (P3x63Ag8.653) (J.

e b RS 50 K SR PRGN o

cells, x8111ch Romprisk infk®FR)ng Neector dfFfur present inveutiral info Mk celly, derived from

the sanj}g g%i;n é%?}% gaz %ﬁﬁwﬁi&}a gh%e[% 9%tm %ro?é)ge‘r irggéqf%g@gfs delgesed

( JThd phirasaciderivdet fram she sdole. anBbal spedie? Imeat9 86) huayf-actin

promog%[}%vl\sj%ﬁ' nl%el}e?sff\ﬂ‘]]ﬁ Fé@(u%}?&w%ﬂﬁy&l B- a%ﬂn?priglé)&f} 357%%3 when the

host cBPBiaqablsg cell; Imd(heinlstef fsictin phahoeteets uswawtatmthe hestseHiihe bamster

cell. élggg:?{ﬁxieﬁsggnl} ]g,v og \ﬁnde:?re e%dn%gl% 81?%% u{éég%ﬁ%[eb 1ﬁ¥ rrg(ti uélgg a fﬁ -actin
romoll@lhieﬂr/echﬁdml‘thé saneE spevglmam’dndsﬁgnz)y}m the hv@’q cell';:gderlved
ﬁ]‘ %?ﬁq%nn 'Xgarlseo r%B?é:s' I, 'n?dﬁu#&é forl 1?1&%@19@&1% eﬁﬁfé&éx@@ fFel of

Ion can ,
desmed gm;m \dnelh a fectin @mmcaialt darived ﬁrmuth@ ﬁﬁmﬁ amﬁ@l pf@s anthat from

WththEhf?OS‘f gl 1sfcféﬁ{/(%fﬁs éliane}!'c]‘fégi ?gﬁfbfn ofTQﬁnﬁFbﬂdef Uus 'a§’ Bbove The

or exanpl e, polyet ene
expresglopdetel @PECB)Sllad @emdne mcneaﬁ@d(r)mwyng aff aqat@qmpfr@)éer dgpved from
the sa@gja}ﬁ\ﬁ?arl]%?de? H‘?ﬁla@ﬁ‘oﬁ ﬁ&ﬁ‘ﬁﬂe%&tf &l‘l‘ 19 BeridM. @l so be added

NCrease 1 usion I Cl enc he | nmune .cel|l and
my Bhaoprasent {rivention alsarghiiesdo amsmdsafw ingreaupg i reEsSsigp Level of

desire g&&% 9\9?151?5 ;ﬂoacﬂﬁ 8méﬁ%rﬁz%hlﬁ§nﬂ &e'sm ﬁﬁm@ |sb@c1és~°&s that from

1t
hichibelhost agL derivechis Uatsoy CLNSeET I8Pt o PTRSss GV o P s seme
anima] ﬂfec@é agg% %b?\%PMﬂi@ A0predich MM dfhalesidédeoeniicha bbb ﬂ;ci'ffafsed by

t he above-nenti oned nyel o
using afercHB POUNGIFT dRSTFA TooNihe PP GG FRICIoE R ¢ E‘H&l which the host cell
1sder1‘?7 |'s. Furthernore, supplenental sera such as fetal
al'f serum (FCS) may .be used in conbinati

§ CERT T fos e PFA S AER O Ao PR 50 D seed P fiease the

expreés[Hﬁ‘l@@el oeh lissiradNn el ameectlcbmpakiag ARG enedding such a
ul ture nedj um dgscrl bed above. A PEG Iut| on for,

transegeRipI Y 05 HORIFOR FEP ROE P 80 B B SREFGIE fpr during

cultivaf0 tHeQr ROV atof RWALTBAatielRBO uadeu@themﬂnmma@maﬂ ZnBNA

m xéd at a,concentration
encoding the transactivator ang I%IA encoémg the desired protein may be inserted into the

same vector. Alternatively, the two DNAs may be inserted separately into different vectors

and the resulting vectors may be co-introduced into cells.
All prior-art documents cited herein are incorporated by reference.
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* (Especadligovservicecam):ireAcitil (36 dGHEAGRSAGTL I G

typically 30%to 60%wWv) to yield desired fused cells
(hybri domas). Then, an appropriate 5 culture nmediumis
successively added to the cells, and the resulting
suspension is centrifuged t% renpve the supernatant.
These processes are repeated to renove the cell fusion
agents and such that are unfavorable for hybridoma
growt h. Hybri domas prepared by the procedure descri bed
EZEQ@Q@%ﬁ can be selected by culturing 1in a conventiona
tion nmedium for exanple, the HAT medium (cul ture
meidérambalowe tretpaésehtig vént poxeibit Hei spegi fealiyrdeptréred nyithareerence to

hym. di . | n the. di d i bed
ramt Bk R i REoRRb e BN R R S0 (' ot o

kill cells (unfused cells) other than the hybridomas

of . jnter . (typl . r s to several
[Exam\géeeugqnsﬁﬁ%tho% &fg%:{ﬁ%gﬁ%/nn‘é&?%rrﬁ%%h g E)Irgrel@s/ produci ng
(1) Clanitg bmbes [Bhctinpremettr and single cloning are

e AR raro Bl i ol &l BRG bl BN old Bome
informagipm distloscdipNCBS thitp: derwavidbbalmabibngs v/) gbd diaegkiop laboratory

o NEASDR, O BRSO Oy 8 i i
ATTCAATCC |

SSEQPAGEY) B8 G TRy LA RGRRRA Ty i

ID NQzdP). TWieviremotsr edgian §1yd 77dwe of pepsmidsetipaaesmplified by PCR.  PCR

was c#@&i 61&%%1‘&1@ o lQKR KA PRk #e &ld BRI cat( RROBAGorY BA@r2Ri0 as

xam ned, approved Japanese patent application
reagen ot MoheriGramis A (atdi)- it fimigshes templagrPNA.
anfﬁe%ﬁlip%ﬁtiﬁﬂ JF PER RtRALhEERe FRY. be prepared from

imortalized anti body-producing cells that are

1.0 pl pf epmiatel DA 6@Ring/mBberi ng the antigen to a transgenic

25.0 pbpf TBECRMEPY the whole repertoire of human antibody
genes (see, International Patent Applications WO

8.0 ul ofydyEB&dixtupgy 93/ 12227, WD 92/ 03918, and WO 94/ 02602) .

2.0 pl S LRI (rbopmyg; produci ng monocl onal 25 anti bodi es,
whi ch are prepared by the procedure described above,

2.0 HIQBWAK}&S"BNEQJP fed in a conventional culture medium

- 11.5 pPoYHd;Qmed in liquid nitrogen for a long time. Methods

for re [ nonocl onal anti bodies fromthe
0.5 “lﬁﬁla‘?‘ilg‘ﬁﬁ‘g@ﬁ‘ﬂgl ude: the nmethod which conprises
C U R knial gartiBe otiyibidetipmsndiyiososfy ent i onal met hods and
o fprfﬁg{ai ng antibodies as culture supernatants; and the
95°C 1hg UiGhi ch conprises transplanting the hybridomas in
35 cyclesmpas i@ 38Geromdred(SC far B®vdcogdd, hed T3AGr ford O0asconds; and

o S RSB RGH  Giod o5 o8 mecl oo, The Tormer

arrGieds eariedbil witg @edeaA tnpPGRs Spaterh 2B0@ (Applied Biosystems).
it AR AT GRERERAYE B B Elpontin o
1,577 bpwas bxaiseld and ptiifietivih MagBaratbri{foxdboncaigNBKt6Hdy The yielded
DNA W5 ¢ gnefdrigtron pla@\ﬁi-lqﬁgs%?\?ecicorﬁﬁ[oﬁegg; éala(?i\l%%afind ik Qucleotide
sequence was confirmed by sequencing. The 5° region of the cloned mouse f-actin is shown
in SEQ ID NO: 1.

The sequence shown in the public database contains 13 consecutive thymines that

start from nucleotide 305, while the cloned region contains 14 consecutive thymines as seen in
the sequence shown herein. Thus, the sequence is different from that shown in the database.

However, the clone was used in the experiments without altering the sequence. Both
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35 appropriate vectors, introducing the resulting
constructs into host, and producing the reconbi nant
nonocl onal anti bodi es by genetic engi neering can be
used (see, for exanple, Eur 2118 J. Biochem, Vol. 192,
p. 767-775, 1990). Specifically, nmRNA encodi ng an

anti body variable (V) region is isolated from

hybri domas produci ng the anti bodies. The isolation of

' “CAAFER%%H%%%]&%C fdg\ﬁefg agé' “'PA’F r"sﬂa&m L08R b SRR s 1 the

0 r exanp
above-Jestribell soguenderas srquendes gﬁcm toundin prothoser(regioahelrhayse feeping

genes; é?lg cthee %;Ptaﬁg}g %eggf'%b% %?edu‘;]t%gg) ’tieégg p@%@%ﬁ@%@g %Ff)- %[16%1813&1? -actin.

t HinceRthiAslonéd regtcelrleslndttdsﬁhn gtartrdoP(ATIG ceiarting fem nucleotide

56 T bt %ﬁ&ﬁs@ R A o

to 154z/sﬁamoa)2) wss @mph B@Braéémnﬂ% e PORITS BACEHBG (5~
|
NGRS AT P g o

mACTRENE S AOCTLGRCP AN (A A SACAGAALS Lo B MOn b egmprising o
Hmduﬂftep @é}k@&%@nﬁeﬁ? . Ca@é&m ok @S, p{ﬁhﬁodu&@gﬁl (5” end) and

i's an i on can be achieved usin
HindlIIh (3’ Ang) sltestmt@gﬁ rREIOE ok nteregtEPIGhE Selenieped0 gefluent vector
constrabtioRACE method (Proc. Natl. Acad. Sci. USA, Vol. 85,
D, $898-9002, 1988, Nucleic Acids Res., Vol. 17,
p " Brgronpogion 0HBOR reashign SRiKHe BRA fragrrent s of

1ol bpgeg.[gga%é Dﬂ%bgwjdﬁggl)f romthe resulting PCR

F , I'Tgated Wth vector DNAs. The 15
25.0 ut elcnBCriwffer Lectors are prepared by this procedure,

o ul BRENTPMIQAYEed into E. coli or such. After colony
8ou ?h\eyctli\)(i)n t’he desired reconbi nant vectors are

1.0 pd Sf@MF%HN@ﬁé*thI eotide sequences of DNAs of

_10Ldbpﬁ@&gﬁggqﬁg yvign determ ned by known met hods, for

exanp dldeoxynucleotlde chain term nati on nethod.
13. SH}!\OW éﬁ‘éodl ng the antibody V region of interest is

OSpIQPLﬁ'T@L@‘@S Ua,ﬂgi t hen inserted |nto an expressi on vector
conprgﬁ% A enW%% ﬂ% $§ ired anti body
“Péﬁ@@ﬁ OB YRagT Hify)com Oﬁﬁ duce antibodies, in

'95°cﬁ§g@g@bmﬁ§1e anti body genes are inserted into

30 cye R S ih PRI RERBR SO R OB T SORHORY Bt BF B0 Yo R ond

720C T nexaepioaernginaenhancer or pronoter. Then, host cells

iR RS B oty M prCaD Uit Sl A0 ERBUPA BRI . A

descrigRin®o @ Yhdrem EfiachiR pestiuoy wandendd intp pGEMAT-Easovdobey md the

antib d heayy ain chai oL Liaght  c
sequench 37as em}]é]ﬁéh diﬂfﬁ Wu§qj? 8,(:‘%1}(%% giaent 51}]1,% TS a?@d \Qraé féxserted into
Bgll1- Hindll sits b&eh L vipatio €Rronrege; dandi176€). | S:EhegrthbWoti sitset niglgptide

di
so50 B SRS0 MAT BUS L BUEAS IO S pOAkE SERERSE. s
backbdreemaniiiy §4mlthe ZajnHI 51te at nucleotide 2004 in the sequence to nucleotide 4650

‘was converted to the vector backbone (BamHI-BamHI fragment) of pCXN vector to introduce

the neomycin-resistant gene, resulting in pmAct-Luc-neo (Fig. 1). The vector resulting from
the conversion of the vector backbone of pGL3-Basic is hereinafter referred to as pGLN

vector. .

(2) Cloning of WPRE and construction of pmAct-WPRE-Luc-neo
The posttranscriptional regulatory region (WPRE) of 592 nucleotides from 1093 to
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As descri bed above, DNA constructs and vectors of the
present invention are 30 applicable in, for exanple,
desired protein production, antisense nethod, RNAI

nmet hod, gene therapy, and 6?eparation of DNA

vacci nes, transgenic animals, and anti bodi es.
Furthernore, the present invention relates to nethods
for expressing a desired DNA in host cells, which

1684 IfOPLd Bl (b ORUG R bR i inds R BeRBER A cession No. 104514)

ron 1 oSt celTs om t
was araplifiesll usorgiessemblet ZR. ahd clonedhisaleserited (t8lave t i B Mopearaed out
ing 3 ' | i s nditffnl d8schiBed
using R0 08 B, RR0075) SEE S 0\ (ORI Lond R Lesdee
belowand 19 above "fanily", or a taxon at the rank, in the
hi erarchi cal Linnaean classification systemfor
organi snms. Specifically, animal orders include, for
<PCResastiph &> Rodentia, Lagonorpha, Macroscelidea, and
SRS RitioRof ekl mbfufBadRN idiovRdent i a i nl udes
: hansters, rats, n1ce,é§U|nea plgs, sqglrrels,
6.0 ul o spndlretic TR As (Whel exPWPe&di0ahV laad él1lacty; desired gene
. i gased by using a (3-actin pronoter
somgg?(l))gg %‘Iilg]rgnfft he sane animal order as that from which
8.0 plpheNhBaMixgwe:l is derived. The present invention al so
. 10 methods for expressing desired DNAs in host
285?%2#?g$ﬁﬁhich conprise introducing a vector of the
0.5 plpfBxdpg (3 Hédhtion into host cells derived from the
S Bt PV Ras SRSEH 86t @t MtredciiBAcHiMifbnsddfe (3-actin
. iprom)_ter in the vector is derived. 10 The phrase
94°C fog & mipeigs:fa8m t he sane ani mal speci es" neans t hat

2 cycléUsTaa € 350E iifited S SMDER Y rhiuteS LthdWieq fbhemhagts.cel | is

a human cel]l; pouyse (3-actjin_ praonot i ed when
TR 5 gl SR BB TS E S RS addif o e

reactid RRAIE o Adjust I8k §Blubttao 30Tt pic e PCR wadcdiiebd@tiagain under the
cell.. The ﬁxpre33|on | evel of a desired gene can be

reactiqnfopditionsiohy this nethod using a (3-actin pronoter
30 cydi@rofvaer f&ran sebends a2 CSpesl esonds, khd V270 fomivhinate; b
5_&o$t.cell is derived. 15 The present invention also
72°C fopp JBYeF-o et hods for increasing the expression |eve
of desired genes, in which a (3-actin pronoter
<PCRderi[iveg fromthe same animal order as that from which
fHEURRST cell is derived is used. The definition of
" driiemimpositien of kecen mivdwe. wakhss foldosps:essi on | evel of a

13.0 Wb Earenc Saras Bp R o B e TR eI T WP, 5 Eha
5.0 pl bf DR BhTadbtffe; host cell is derived. 20 The present

[ Lon also relates to nethods for increasing the
S'OHIQEﬁEEM%HHF’eveI of desired genes, in which a

21.5 u{ SEHgDjamdpr onot er derived fromthe sane ani mal species

as.t hat whi ch the host cell is derived is used.
| std?ﬁgxg§$ﬁipﬁﬂzn of the phrase "derived fromthe sane

First, PCR was carried out under the reaction conditions of:
94°C for 5 minutes; and
2 cycles of 94°C for 2 minutes, 55°C for 2 minutes, and 72°C for 2 minutes.
| Further, 1.0 pL each of primers WP-f2 (10 pM) and WP-r (10 pM) were added to the

‘reaction mixture to adjust the total volume to 50.0 pl. PCR was carried out again under the

reaction conditions of:
30 cycles of 94°C for 30 seconds, 55°C for 30 seconds, and 72°C for 1 minute; and

-72°C for 5 minutes.
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S 5.0ulpp

ani mal species" is as above. The expression |evel of a

desired gene can be increased by using a R-actin

pronoter derived fromthe sage ani mal species as that

from which the host cell 233 s derived.. Furthernore,

in the present invention, transactivators may be used

to increase the expression level of a desired DNA. A

vector conprising a DNA encodi ng such a '

tr [ r ' ' |4

R R T e A R A S e G
After the amplified PeRqrodmy wab eleetnerthiovasky irbe [ Wdxgetpse gelt bands of about 200

bp m@%ﬂgﬁﬁ&%@éﬁé’%gﬁ%ﬁ?ﬁg&%aﬁﬁ%ﬁ& agrg%ﬁekgﬁbﬂggs 3 bX@alQbere

enco esire e 1nserted

purifisdrsingt Gl quickrfgelvizdtaotion Wt(QENGEN ety 28tMe t wo DNAs may
bepct]]@%\%@tﬁ%e? ERFEALE Lysgg@aeh dif-fi68 g{:&eja&.ectrgkaz{? Fg%% £,

resulting vectors my co-introd Into ce

- RROO3)i foom dpkarg oo wenused @b theaepganéi n are i ncorporated by

refigs sitﬁﬁlo%&@%@ﬁtﬁ%r 'sna*ég&l?d%s:t he present

invention w I Ically described wth
1.0 pl pethemaerbst eloe®timmdl,es, but it is not to be construed
1.0 pl@fth@iﬁ%clbf‘?e&&ﬂm@er eto. 5 [Exanple 1] Construction
of expression vector pmAct-Luc-neo (1) doning of
l@?@g\(ﬁﬂﬂ%@@ﬁfﬁﬁ; pronot er Sequence informati on on nouse
8.0 ul bBaREP V- WRS obtained from the nmouse genone
I nformat 1 on di scl osed by NCBI
1.0 pl phWMEpf (10 nebi . nl m ni h. gov/) and the Jackson
1.0 pul bpﬁqr_@(mrm,{%;( http://ww. jax.org/). The priners
conmpri sing the foll ow ng sequences were synt hesi zed 10
32.5 uk@%r%é& @i go service Co.): mAct5-F1 (5' -
0.5 pl %Q@@IEE[QGTCCATTCAATCC 3'/SEQ ID NO 9) and
rTACé 5- (5'~ TTGTCGACGACCAC;‘C:GC‘aAGCGAT_ TCG -3'/SEQ ID
NG R s catrigd SrOHRSCERe Feagfian cPadiEens ¢p) of nouse
94°C foB3@edcdondas anplified by PCR PCR was carried out

soodal BB S SRR (o BB

5 cycl®@T044Q fér 108e€d R ad MO fdr@mlnates; DNA. 15 The :
Y RTINS R T RN A
72°C {8r O nilin@bs.dNTP M xture; 2.0 | of mActs-F1 (10 M; 20
Z'Qﬂér tﬁé ammp?l?ﬁg)(f %R&J%o%um Was electrophoresed in a 1% agarose gel, a band of
about 600 bp was excised and the DNA was purified using QIAquick Gel Extraction Kit
(QIAGEN; cat. 28704). The reaction product was cloned into pGEM-T-Easy vector
(Promega; cat. A1360) and the nucleotide sequence was determined. The sequence was
confirmed to be identical to that from nucleotide 1093 to 1684 in the sequence of GenBank
Accession No. J04514. pGEM-T/WPRE was digested with Xbal, and the resulting WPRIE
fragment was inserted into the Xbal site of pmAct-Luc-neo to give pmAct-WPRE-Luc-neo.
The cloned WPRE sequence is shown in SEQ ID NO: 3, and the synthetic DNAs (SEQ ID
NOs: 13 to 33) are shown below.

<Synthetic DNAs used>

WP-1: AATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA
(SEQ ID NO: 13)

WP-2: GCGTATCCACATAGCGTAAAAGGAGCAACATAGTTAAGAATACCAGTCAA
(SEQ ID NO: 14) '
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WP-3:

11.5 1 of HZG and 0.5 1 of LA Taqg (5 Ul). PCR was
carried out under the conditions of: 95C for 1
m nute; 25 35 cycles of 95C for 30 seconds, 60C for 30
seconds, and 72C for 90 sec@dds: and 72C for 7
mnutes to term nate the reaction. PCR was carried out
usi ng Gene Anp PCR System 2400 (Applied Bi osystens).
After the PCR product was el ectrophoresed in a 1 %
agarose gel, a band corresponding to 1,577 bp was
‘exci sed and purified with Mag Extractor (Toyobo; cat.
ACGOAR-BIIGATANS §TEC TEUA DGO TRGTATOANBACTATOGCTTC (SEQ ID NO:
15 pGEM T- Easy vector (Pronega; cat. A1360) and the

) nucl eotide sequence was confirmed by sequencing. The
WP-4:50 TARYL AN CGHFA GG A G AAAT GriAs 6 CCH TR GEGAA GAAWTAGCATGATA

) r 1. The sequence shown in the public

(SEIQﬁgﬁg%gg contains 13 consecutive thynm nes that start
WP-5from nucl eoti de 305, while the cloned regi on contains

ot RO R TR ST A o ST smo

NO: 1That shown in the database However, the cl one was

W6 A PR A AR RSB AR R L RORRAAAG

(SEQ ITKAAS) starting from nucl eotide 475 in the
WP-7: %@%&c%%%@?@% REPBTBTAIGCRIULRIRALLCR ACHRATTBGGG

noter reg ouse 'keepi ng  genes;
(SEC{HbNﬁldéh reglon is predicted to be the pronoter region
e B NS B Eot T alope el edodoagoor
(SEQ IIhNha@0hbove- descri bed sequence) of nouse (3-actin,

t
e T L o
(SEQ IB\N{B%B (5' - AGATCTGGGAGTGACTCTCTGICCAT -3'/SEQ I D
WP- ld:?%éc C%G@C%A%@C?%GGE@C@R?GA@PF@C@NC(C5TGGCAATAG
(SEQ EdMgXi2ding a Hindl1l site) which were synthesized
WP- 11( E@{mc@d}cqamamac@cmdmG@cwm@gwrd&mgwbcem

10 Hndlll (3 end) sites into the region of
(SBQiqﬁ@}ééi for the conveni ence of subsequent vector

WP-1L QTATEHChANGGATGTROAB eI TIUUT QA CRA A€EACERARTTGIGAGTGC
of tenplate DNA (about 10 ng/m); 25.0 | of

was 1.0 |
(SEQ N&=28uffer |;
WP-13: TGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGC
(SEQ ID NO: 25)
WP-14:
GAGGGCCGAAGGGACGTAGCAGAAGGACGTCCCGCGCAGAATCCAGGTGG (SEQ

1D NO: 26)

WP-15: ACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTG
(SEQ ID NO: 27)

“WP-16:

GAGGGCGAAGGCGAAGACGCGGAAGAGGCCGCAGAGCCGGCAGCAGGCCGCGG
GAAG (SEQ ID NO: 28)

WP-17:
GTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTITTGGGCCGCCTCCCCGCCT
G (SEQ ID NO: 29)

WP-{: TCTAGAAATCAACCTCTGGATTACAAAATT (SEQ ID NO: 30)
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15 8.0 | of dNTP M xture; 1.0 pl of mAct5-HN (10 p. M;
1.0 p1 of mAct5-BG (10 M; 13.5 | of H2G and 0.5 1
of LA Taq (5 U1l). 20 The PCR was carried out under
the conditions of: 95C for 250 seconds; 30 cycles of
95C for 30 seconds, 60C for 30 seconds, and 72C for 60
seconds; and 72C for 7 mnutes to term nate. PCR was
carried out using Gene Anp PCR System 2400 (Applied

Bi osystens). As 2 scribed ahove e lified PCR
WP-c: ek A G P IRAD PR B et BRI NS ond t he
WP—fZ?%‘F@@I‘ZR}’WP@gQ@IQI TOTEATAAE (RBOSIE) 1|§1’0a31|l_)|l ndf { i’igm?nt ;

us. prepare [ | - Hin site o
W-r%@ﬁ(gﬁéﬁgqﬁﬁéﬁééég&é&%@%@ ﬁ%ﬁé ' the Nod site
at nucl eotide 4650 in the vector sequence of

pG.3- Basi.c converted to BanH site, and the vector
&) Coﬁﬁmﬁéfg%m"’ﬁé‘cf'ib}?ﬁn?‘l‘]e BanmH site at nucl eotide

2004 @M‘%ﬁﬁxaﬁ@ﬁ weiee(SBY Midd kCgGIl) ivihe cipbe ir30 thwaBcoRI site of

converted to the vec C e (BanHl - .BanmH
pmACk e Tactas o SRR DA Rt e

neonyci n-resi stant gene, resulting in pmAct-Luc-neo

Fig.. 1), The.vector resulting from the conversion of
) Co%xﬁg%yggpg?orﬁ@w e of pGL3-Basic is hereinafter |

r efcpethetiwith CAIVRGhMcer Baian EF36 pt@notet derised fafm WPRE

ors B AERLAEE R BB Ol S ot v

to constriet pOEFdas-fen@Rigl 093 Thchi? 2xpebiBdknt, mlltveetogemedivere purified using

EndorRE GRG0 5bs 1475 AR DIAPEN 6" usi ng Asserbl e

PCR and cl oned as descri bed bel ow. PCR was carri ed out

(et A R St BRI QR S B ARG 205

(1) Intreglactioroof ventoThimtacCHpbesllsi on of reaction mixture was as

follows: 6.0 1 of tihet.i - . X

ot 5Feag R S GRLLF S prcffliy gt GavitSalt Car o
11514-015), and the total volume was adjusted to 200 pl using OPTI-MEM I Reduced-Serum
Medium (Invitrogen; Cat. No.11058-021). The resulting mixtures were incubated at room

‘temperature for 15 minutes. 20 pl of Lipofect AMINE (Invitrogen; Cat.No.18324-012) and

180 pl of OPTI-MEM I Reduced-Serum Medium were added thereto, and further incubated at

- room temperature for 15 minutes. CHO cells were prepared to 2 x 10* cells/well in a 96-well

Cell Culture Cluster (Corning; Cat. No0.3595), with 50 ul of OPTI-MEM I Reduced-Serum
Medium. 20 pl of the DNA solutions prepared as described above were added to CHO cells.
The cells were incubated at 37°C for 3 hours in a CO, incubator to introduce the vectors into
CHO cells. Then, the culture supernatants were gently removed, and a culture medium for
CHO was added.  The culture medium used for CHO was prepared by adding 1/100 volume

 of HT Supplement (100x) liquid (Invitrogen; Cat. No.11067-030) and 1/100 volume of

Penicillin-Streptomycin (Invitrogen; Cat. No.15140-122) to CHO-S-SFMI medium
(Invitrogen; Cat. No.12052-098). Without further treatment, the cells were incubated at 37°C .

for two days in a CO; incubator.

(2) Luciferase activity assay

The luciferase activity was determined using Luciferase Assay System (Promega; Cat,
No. E1501). The medium was removed from the cell culture, and 100 pl of 5 times diluted
5x Passive lysis buffer, which was included in the kit, was added to each well. The cells
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10 8.0 | of dNTP M xture; 28.51 of H2O and 0.5 | of
Ex Tag (5 UIl). First, PCR was carried out under the
reaction conditions of: 94C for 5 mnutes; and 15 2
cycles of 94C for 2 mnutes,2665C for 2 mnutes, and
72C for 2 mnutes. Further, 1.0 1 each of prinmers WP-f
(10 M and WP-r2 (10 M were added to the reaction
m xture to adjust the total volume to 50.0 |I. PCR was

carried out a under t eaction conditions of
were 19grdycnens - Sl oGRS e e G ige ot S By Plare
Tlssueananﬂaﬁirs‘awd Whité Hith€le mﬁo&qmﬁngo@atmmmm)s RRGRay was
CtIO TREA,g reatl n m xture W%S .aS,[h
condup§ g MisLGMAG GRS s Vi SR TRy e
soﬁwaa?d\g%ﬁ;g)vﬁ—/l@bhﬁrol Prapran DB%W véIOX 2Bx Taq buf fer: 80 I
0 Xt.ur

O s Y ey st o B Bl S,
constrﬁ@t&ﬂ iniARBS.ubheo hadsigdGedmly Hhght actidty; thampCEF-@adme (0$0.0009:

unpaing Lﬁsﬁﬁlgpﬂi £ WS Fpchge e e Fiofie p 2opbRnqdiptye present

inventfonds Wl’oﬂgﬁf ﬂlﬁnl‘ﬂhe spegtimgacieie prohmidrh e Furtlarotora it maS)ai&ﬂJrfeumbthat the
t t t ot al L

PE Omoéﬂjé’ic tihe Wélse %ﬁtléllir‘r%osﬁgonéﬁ??&a?' 68}5%1%8% xé?%%ac% ey lement

or CMVof erﬂﬁaﬁcér oler30 (sempmiden b&SEeh pm A0 VERRBAds neandd ?de’c—@uc—nem

p<0.0 cwp%o&@a%tw%ﬁ}%hb%f %‘y’%ﬂt rﬂ‘ﬁtcg%zi 61?1? Rp ? It—\ggl%-n%g.r 1'5&?(5’()07:

unpaiBd ospgt(Engs)). After the anplified PCR product was
el ectrophoresed in a | % agarose gel, bands of about
200 bp and about 400 bp mere ex0|sed in reactions |
38 ] purified using

1) c1&é@8f&%us%eéﬂ%g rg%t i on Ki t (QAN cat. 28704).

It has previously been reported that activated human H-Ras enhances the expression

efficiency of expression vectors to which human B-actin promoter is inserted (Cytotechnology,

Vol. 16, p.167-178, 1994). However, the effect of activated H-Ras, wild-type H-Ras, or
activated K-Ras on the mouse B-actin promoter has not yet been reported.  Thus, the effects
of mouse H-Ras (active form and wild type) and activated human K-Ras on the mouse -actin
promoter were tested.

The primers mRas-F1 (5°- TCCTGGATTGGCAGCCGCTGTAGAAGC -3°/SEQ ID
NO: 34) and mRas-R1 (5°- GTTCATCTGGCTAGCTGAGGTCACTGC -3°/SEQ ID NO: 35)
were synthesized (Espec oligo service Co.) based on the information of GenBank Accession
No. M30733 disclosed at NCBI (http://www.ncbi.nlm.nih.gov/). Using the primers, the -
mouse c-H-ras gene was amplified by PCR. PCR was carried out using TaKaRa LA Taq with
GC Buffer from Takara Bio as the reagent, and Embryo Marathon-Ready DNA dayl5 (cat.
7459-1) from Clontech as the template cDNA.

The composition of PCR reaction mixture was as follows:
1.0 pl of template DNA;
25.0 pt of 2x GC buffer I;
8.0 ul of ANTP Mixture;
2.0 pl of mRas-F1 (10 pM});
2.0 pl of mRas-R1 (10 pM);
11.5 pl of H,O; and
0.5 ul of LA Tag (5 U/pl).
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5 PCR was further carried out using each reaction
product. TaKaRa Ex Taq (cat. RR001B) from Takara Bi o
was used as the reagent. The_ conposition of reaction
mxture was as follows: 1.0 of the product of
reaction 1; 1.0 pl of the product of reaction 2; 10
5,01 of I Ox Ex Taq buffer; 8.0 | of dNTP M xture;
10IofV\Pf(10|\/p 1.0 pl of WP-r (10 M; 32.5 |
5 Ul). PCR was
ca?&%aas a%‘ rcggf%i“}%%"f:ond. tions of: 94C for
95°C RO 66 scamds;;, 5 cycl es of 94C for 15 seconds and 72C for
£ e r
55 cxde T E o el 2L 15l Oyl g 252085 ANAAAC g
729Cfoor7rﬁ1nmeﬁ¢r!‘®ﬂnmatedheﬁ626tlémr 5 minutes. After the

o R b aled A AU Lt Apf RO SO R AR AL oo

 After thanpRACA@E Rttt ecs gkeoplQvgdink | itgaroee eak o bard &6 660 bp

oA P ST R NG o

into pEHEM- FftEﬂSE @@¢t@e(PS@q¢g@h@@deGé¢c@dem@ncem@s epagiient by
canf I
sy, (VBRI BEAER e ity AR SRb RO .

The nquarzslﬂ@ at p@mrrrﬁi\/wmedn gestlerpdyHivaxvdiile itis @lankne in the
databa!é@ S uﬂéa%rcﬂﬁs MP&E mcftfsé‘g%e DRSHaOFENERH rdvahied ke thihRkleotide at

Luc-néo to give pnAct - WPRE- Luc-neo. The
this p%ltméuawnge q g hei Chone ISP SO PSTIGEDtRY i thg aHﬁéng the
sequerg¥nthetic DNAs (SEQ ID 30 NGs: 13 to 33) are shown
bel ow. <Synthetic DNAs used> WP-1:
AATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAA

(2) AlterEEh ldPri¥se d-3)-ra35 WP- 2:

GCGTAT.CCACATAGCGT. AAAAGGA_GCAACATAGT TFA TACCAGT CAAam of the

( S’E@ﬁgeﬂﬁy EXPySs mouse c- H-Ras in CHO cel sequence upstre
start codon was converted to a sequence that meets the Kozak rule (Nucleic Acids Research,
Vol. 15(20), p.8125-8148, 1987) and the protein-coding 3°-UTR was removed by PCR using
the primers RAS-ATG (5°- GCCACCATGACAGAATACAAGCTT -3°/SEQ ID NO: 36) and
RAS-R2 (5- TCAGGACAGCACACATTTGC -3°/SEQ ID NO: 37). PCR was carried out
using the reagent TaKaRa LA Taq (cat. RROO2A) from Takara Bio and, as the template, mouse
c-H-ras cDNA cloned beforehand into pGEM-T-Easy vector under the following conditions.

The composition of PCR reaction mixture was as follows:

1.0 pl of template DNA;
5,0 pl of 10x LA PCR buffer I (Mg free);
5.0 ul of ANTP Mixture;

5.0 ul of MgCl, (25 mM);

- 2.0 ul of RAS-ATG (10 pM);

2.0 ul of RAS-R2 (10 uM);

- 29.5 pl of H20; and
0.5 pl of LA Taq (5 U/ul).

The PCR was carried out under the conditions of:

- 95°C for 60 seconds;

35 cycles of 95°C for 30 seconds, 60°C for 30 seconds, and 72°C for 60 seconds; and
72°C for 7 minutes to terminate the reaction. _
PCR was carried out using Gene Amp PCR System 2400 (Applied Biosystems).
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24 WP- 3:
ACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCTATTGCTTC
(SEQ ID NO 15) WP-4:

TTATACAAGGAGGAGAAAAT GAAAGCCABACGGGAAGCAATAGCATGATA 5
(SEQ ID NO 16) WP-5:
TTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTITGTG
(SEQ ID NO 17) WP-6:

After l?r %%C%C%%)AWI% %%%&%%FW&A }%p wle\Q excised.

The DGR HEHGEW@&H:TWAW&HMMO

YL TRP T A e

The cIHISEQedi2ndnf Ayedinow¥e-OH-ras is shown in SEQ 1D NO: 6.
CAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGECGCRA
(SEQlDNO 21) V\P 10 »

: introdl(&ﬁEQltb MheNroveglpsariBed Bouse c-H-ras using Qu1kChange Site-Directed

Mutag%%W%éW%%? IAGT P amino acid

to valiTGACONSCACTiVaEA HRAT @y dua@edT GT TGCCACCTGGATTCTGCGC

(SRR AR BB, GIaOTI0GCOCTATAGECGIGOOANAG

-3’ /SEAIINNO: 28) andpnRBsVI2-R (3°- CTTTCCCACGCCTACAGCGCCCA CA

3°/SE Qﬁgcg CAATCCAGCGGACCTTCCTTCCCGCGECCTCCTG
I'D 27) 30 Wp-16:
The composmon of reaction mixture was as follows:
template DNA;

2.0 ul of H-Ras/pGEM-T-Easy (10 ng/pl);
5.0 pl of 10x reaction buffer;

1.0 pl of INTP Mix;

1.25 ul of mRasV12-F (100 ng/pl);

1.25 pl of mRasV12-R (100 ng/ul);

~ 38.5 pl of Hy0; and

1.0 pl of PfuTurbo DNA polymerase (2.5 U/ul).

The PCR was carried out under the conditions of:
95°C for 30 seconds; and
12 cycles of 95°C for 30 seconds, 55°C for 1 minute, and 68°C for 440 seconds.

PCR was catried out using Gene Amp PCR System 2400.  After the amplified PCR
product was treated with Dpnl according to the manual attached to the kit, . coli cells were
transformed with the product. Plasmid was isolated from the resulting E. coli, and was
sequenced to confirm that the mutation had been introduced into the plasmid. The amino
acid sequence of activated mouse H-Ras is shown in SEQ ID NO: 7.

Likewise, an activated human K-Ras was also constructed. The amino acid
sequence of K-Ras used in the experiments is shown in SEQ ID NO: 8.

Each of these genes was inserted into pCXN vector (Gene, Vol. 108, p.193-200,
1991) to give pCXN-H-Ras (mouse c-H-ras), pCXN-A-H-Ras (activated mouse ¢-H-ras}, and
pCXN-A-K-Ras (activated human K-ras), respectively.
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GAGGGECGAAGGCGAAGACGCGGAAGAGGCCECAGAGCCGECAGCAGECCECEG
GAAG (SEQ I D NO 28) WP-17:
GICTTCGCCTTCGCCCT CAGACGAGT CGGATCTCCCT TTGEGECCGECCT CCCCGC
CT 35 G (SEQ ID NO 29) W-X
TCTAGAAATCAACCTCTGGATTACAAAATT (SEQ ID NGO 30) 25

WP- r

TCTAGAAGGCGGEGGAGGCGEECCCAAA (SEQ I D NGO 31)

V\Pf2 ATCCTGGITGCTGICTCTTTATGAG (SEQ I D NO  32)

. 'S A 3 e RIQMOteE 2 ARY
(1)mﬁcmb96h&§%@okgnmjﬁﬁcéms cl oned |nto the EcoRl site

pmAct - Luc-neo vectaor, to

p hbwﬂfdﬂ@ﬁmfﬁ tRbhEgodpsed intp)C

pronot er

detern¥i8&d. OF

experi nment,

al |
EndoFree Pl asnmi d Maxi

Table | Exanpl e 2]

deri fr

Kit (cat.
| ntroducti on of vector

om

1)

AP Sxemrenersdhy gmbining two o
tderlec%%Cs‘hQﬁm HRioTeasiabens mtibhH(TahMé ®nhThe esctol woaninkeduced

LA AN —

to construct pCEF-Luc-neo (Fig.
vectors used were purified using

12362) from Q AGEN. 15
into CHO cells and
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descri bed above were added to CHO cel I S.

et AR R ne

wer e i ncubate

tol hweﬁ%#wegr@t

37C f

or

25

The cells
n\%gsb%ﬁo heed in the

preserfed bf JCENS HIREN@IcRISE 6-TIVBLSH pﬁEﬂﬂ -IA/-HI‘-RM‘aemivateahdoase ¢-H-ras), or

pexnih s e

AT T R

product Ras (whether it is an active form, W11d type, H-Ras, or K-Ras) confers stronger

activity to the mouse B-actin promoter of the present invention.

Industrial Applicability

Until the present invention, promoters such as theEF1a promoter (WO 92/19759) and

CMYV promoter were used in vectors to produce proteins in animal cells.

biopharmaceutical share in pharmaceuticals has increased. In particular, many antibody

pharmaceuticals have been launched onto the market.

In recent years, the

Antibody pharmaceuticals have to be

administered at very high doses as compared to conventional biopharmaceuticals including

cytokines such as erythropoietin, G-CSF, or interferons.

Thus, the expression of a large

amount of protein in animat cells is essential for a stable supply of inexpensive antibody

pharmaceuticals.

The methods of the present invention enable mass-production of proteins

as compared to conventional techniques, and thus are expected to be useful from an industrial

viewpoint.

The process of immunizing animals with an antigen is required to produce




of HT Suppl enent (100x) liquid (Invitrogen; Cat.
No. 11067-030) and 1/ 100 vol une of
Penicillin-Streptonycin (lnvitrogen; Cat.

No. 15140-122) to CHO S- SFM 130nedi um 30 (I nvitrogen;
Cat. No.12052-098). Wthout further treatnent, the
cells were incubated at 37C for two days in a CO2
i ncubator. (2) Luciferase activity assay The

S S, H S R, YU AR
itself vam $e nelioweddyf inamitden aidigen gehd mtesuchad edf@sgidn wictd. An

T S PO BBl i
a prote?b caeleeothigredd  1ys siesikinpgrtadiGn khedhinquitagionfprodess ogirdduce as

| ysat e were.qt tO. P i {u
o YOR0 5 BRGSO PR s, e
strongéithd 8784@)on vEberdbs mpreprsferedntiact 8¢hilesinoyseraatol upgdiin

e . ' i t

gonerad ERLATRon Bl BRSBTS IR n SR R8huBllty cxpocted o
be suitglle forlsuglt pupoTise Hughgrmoes the epnelyecis pkidie pyeseitdnvention are

" : ri : onstructed
olnde b R G B e ey Mt Ty 1 han
pCEF- Luc- neo (p<0.0009: unpaired t-test) (Fig. 2).
This finding shows that the nouse (3-actin pronoter of
the present invention is.stronger than the existing
CEF pronoter. Furthernore, it was also found that the
pronoter activity of the nouse (3-actinis
significantly enhanced by attachi ng WPRE el emrent 10 or
CW enhancer thereto (conparison between
pmAct - WPRE- Luc- neo and pmAct - Luc- neo: p<0. 0005;
conpari son between phCW- nmAct - Luc-neo and
pmAct - Luc- neo: p<0.0007: wunpairedt test) (Fig 3).
[ Exanmpl e 31 Coning and alteration of nouse c-Hras
gene 15 (1) doning of nouse c-Hras gene It has
previously been reported that activated human H Ras
enhances the expression efficiency of expression
vectors to which human (3-actin pronoter is inserted
(Cytotechnol ogy, Vol. 16, p.167-178,1994). However,
the effect of activated HRas, wld-type H Ras, or
activated K-Ras on the nouse (3-actin pronoter has not
yet been reported. Thus, the effects 20 of nobuse H Ras
(active formand wild type) and activated human K- Ras
on the nouse (3-actin pronoter were tested. The
primers nRas-Fl (5 - TCCTGGATTGGCAGCCGCTGTAGAAGC
-3'/SEQID NO 34) and nRas-Rl (5'-
GITCATCTGGECTAGCTGAGGTCACTGC -3'/SEQ I D NO 35)
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wer e synt hesi zed (Espec oligo service Co.) based on
the informati on of GenBank Accession 25 No. M0733

di scl osed at NCBI (http://ww. nebi.nlmnih.gov/).

Using the priners, the nousé c-Hras gene was
anplified by PCR PCR was carried out using TaKaRa LA
Tag wwth GC Buffer from Takara Bio as the reagent,
and Enbryo Marat hon- Ready DNA dayl5 (cat. 7459-1)
fromdontech as the ten‘;&jégtkWDNA. The conposition of
PCR reaction m xture was lows: 30 1.0 | of
tenplate DNA; 25.0 | of 2x GC buffer I; 8.0 | of dNTP

1. Al SaBireat Bherey S pamelish Forcbhpraio@ais il G 57

enhand®ER was carried out under the conditions of: 95C for
60 seconds; 35 cycles of 95C for 30 seconds, 60C for
30 seconds, and 72C for 60 seconds; and 72C for 7

2. The DNBe®niteuct of dlaial ewhdreinthaettiancer iSCPORsgalwviras (GMY).

out using Gene Anp PCR System 2400 (Applied
Bi osystens). After the anplified PCR product was

-3, Tiel BsArcopsteuce 8€clainm 1mﬂzr%n&bae1dmacegé$ Woadttawl HepabdoViogs

was. ex |fied usi ng Mag Extractor
POSWWW%WB?IS&WéJWﬁ%EH PoRed” into pGEM T- Easy vect or

(Promega) and the nucl eoti de sequence was confirned

i SRR S LT PGSy o P oo

is a roddnt pestit ipeoom@2r. was guani ne in the cloned c-Hras,
while it is alanine in the database. Searches of the
nouse genomne dat abase in NCBI reveal ed that the

5. ThajaNAoionstelcan clatm 2, wb@rm the CMEY coftpmserromprisas theppeleotide

S {
eGSR, | By RSB AR AL
nucleogifié sesjuemesl showrin 858 P& 2¢c- H- Ras in CHO cells, the

sequence upstream of the start codon was converted to

a sequence that neets the Kozak rule (Nucl e| c Acids
6. Tird3Waraohstrucyef clairs @ 2wherein tha Maodatygk Hapgtrtis ¥igws t he

Posttrd¥s @i ftioRa LR Mo EIH B aeP RIB EGHisBY tHB HRc i siiddsequence shown in
SEQ ID NO: 3 and the mammalian B-actin promoter comprises the nucleotide sequence
shown in SEQ ID NO: 2.

7. A vector comprising the DNA construct of any one of claims 1 to 6.

8. The vector of claim 7, comprising a DNA having a desired DNA operably linked

downstream of the mammalian p-actin promoter.

9. The vector of claim 7 or 8, comprising and capable of expressing a DNA encoding a

transactivator.
10. The vector of claim 9, wherein the transactivator is an oncogene product.
11. The vector of claim 10, wherein the oncogene prbduct is Ras.

12. The vector of any one of claims 8 to 11, wherein the desired DNA encodes a desired

protein.
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13.

14.

. S
actlva‘rg

15.

the primers RAS-ATG (5' - GCCACCATGACAGAATACAAGCTT
-3'/SEQ ID NO 36) and 20 RAS-R2 (5'-
TCAGGACAGCACACATTTCEC -3'/SEQ I D NO. 37). PCR was
carried out using the reagedt TaKaRa LA Taq (cat.
RRO02A) from Takara Bi o and, as the tenplate, nouse
c-Hras cDNA cl oned beforehand into pGEM T- Easy vector
under the follow ng conditions. The conposition of
PCR reaction mxture was as follows: 1.0 | of tenplate
DNA; 25 5.0 | of 10x LA PCR buffer Il (M2+ free);
Kc8l bordprighg e Meatbtit RinyDnd of cimdBELR2.(25 mV); 2.0 pl
of RAS-ATG (10 M; 2.0 41 of RAS-R2 (10 M; 30 29.5
til of H2O, and 0.5 pl of LA Taq (5 UIl). The PCR was
A 84lt tafpiiditig thedectot bfangyamdiof clairas 8fto 12,98@réintheGhcogene is
conds; 35 cycles of 95C for 30 seconds, 60C for 30
conds, and 72C for 60 seconds; and 35 72C for 7
mnutes to term nate the reaction. PCR was carried out

5 Ao ind Tpieie Wr BT Vet Rt Rop BeBthamL

transa@patowseingetinced. band of 576 bp was excised. The DNA

16.
17.
18.
19

that

20.

was purified using Mag Extractor (Toyobo). The DNA was
cloned into pGEM T-Easy vector (Pronega), and the
ThecdeHatf ichémddgubitbes aansfamdsidrasld by sequencing. The
cDNA sequence of altered nouse c-Hras is shown in SEQ
IDNO 6. 5 (3) Construction of activated npuse H Ras
Thepeilntf anybat p0daiftsHS tG1onwhick isequemeadiagesdr i bed

above was replaced with T) was introduced into the
above-descri bed nouse c-Hras using Qi kChangeTM
Bieteellpif cladmdd, whishagermwsieheceldi t (cat. # 200518) from
Stratagene. The nutation altered the 12th am no acid

10 to valine. Thus, activated H Ras was obtai ned.,
Prei aelirod ans ene oeelainpRISy18, th(cg'ls derived from the same animal order as

oFRTITITEERIS, S U010 0

The cell of claim 19, which is derived from the same animal species as that from which

the B-actin promoter is derived.

21.

A non-human transgenic animal into which the vector according to any one of claims 8

to 12 has been introduced.

22.

23.

A totipotent cell into which the vector of any one of claims 8 to 12 is introduced.

A method for producing a desired protein, which comprises culturing a cell comprising

the vector of claim 12; and harvesting the expressed protein from the cultured cell or medium.

24.

25.

The method of claim 23, which comprises adding & transactivator to the medium.

A method for expressing a desired DNA in a host cell, which comprises introducing the

vector of any one of claims 8 to 12 into the host cell derived from the same animal order as

that

26.

from which the B-actin promoter in the vector is derived.

A method for expressing a desired DNA in a host cell, which comprises introducing the
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15

20

25

30

-3'/SEQ ID NGO 39). The conposition of reaction
m xture was as follows: 15 tenplate DNA; 2.0 pd of
H Ras/ pGEM T-Easy (10 ng/pl); 5.0 pd of I Ox reaction
buffer; 1.0 pd of dNTP M x; 38.25 pl of nmRasV12-F (100
ng/pl); 20 1.25 1 of nRasV | 2-R (100 ng/pl); 38.5 pl
of HZG, and 1.0 pl of PfuTurbo DNA pol ynerase (2.5
W pl). The PCR was carried out under the conditions
of :  95C for 30 seconds; and 25 12 cles of 95C for .
vector a6 ampermelis ime® tpdp o hast el derided Bey BF sampaTmebfegies 2
: [ 4cki | tA8 vEaBE s ABRvdICR Syst em 2400.
that fiy ter thgﬁaérpl i%fr(is}g%te%%R product was treated with Dpnl
according to the manual attached to the kit, E. coli

27, S SleldWBF ScpréssRp S RERRIDWAL R ot st @ilIp daich. coRiprised idtradiscing the
isolated fromthe resyltin col.i, and wa

E. , .
vector S8 gAER St G CEIOR FITPRRIRGERY HD WS CLEHBRSHIAR Dhdencoding a

transadtiMaf? 6 @thoki e WHIEh RldRENEdIfrothhiie aathe1epedids acibdt from which the
_sequence of activgt ed gouae.l—l—dRas is showmn in SEQ ID
B-actinnggompter)ip (s egr ohHalR £ily 8858 human K- Ras was al so

constructed. The ami no acid sequence of K-Ras used in

25, WSaSHBEHLISIAS & B85 Bt SR et e lggen o

108, p.193-200, 1991) to give pCXN-H Ras (nouse

29. s Tk RSrene of Ao A0 B> bR REFAL: 7 e pdeny 7Y

29 [Exanmpl e 41 Effect of oncogene product Ras on the

0. BBt b D AL BB 1oy e

insertiii bipSreasy of the aaee DNY a Geadtinnirorgotenderoved ftdm the saypgagimal order
0

vect.or own .bel ow at various ratios (Table 1).
as thatyirom %f%éﬂﬁtggn}’% roduced into CHO cells by the
same nethod as described in Exanple 2, and the
31. lI'Jr(l:elﬂ’];O 32 Elc:lae%gih)g/ ke, exvﬁ@e%siog%v%f 0t QS&irea- ‘?ﬁﬁ\liﬁ, which comprises
inserting upstream of the desired DNA a B-actin promoter derived from the same animal

species as that from the host cell is derived.
32. The method of claim 30 or 31, which further comprises inserting an enhancer.

33. The method of claim 32, wherein the enhancer is Woodchuck Hepatitis Virus
Posttranscriptional Regulatory Element (WPRE). o

34. The method of claim 32, wherein the enhancer is a CMV enhancer.

35. The method of any one of claims 30 to 34, which comprises inserting a gene encoding a

transactivator gene.
36. The method of any one of claims 30 to 35, wherein the host cell is a mammalian cell.

37. The method of any one of claims 30 to 35, wherein the host cell is a rodent cell.




10: 1100: 11000: 11: 0 pnAct-Luc-neol gl gl gl g
PCXN- H Ras or pCXN- A-H Ras0.1 g0.01 g0.001 g0 g or
PCXN- A- K- Ras pCXNO. 9 g0.99 g0.999 gl g Total 2g2g2492g
10 The result showed that bﬁ% pronoter activity of
pmAct - Luc-neo was enhanced in the presence of
PpCXN- H- Ras (npuse c-Hras), pCXN A-H Ras (activated
nouse c-Hras), or pCXN A-K-Ras (activated human
c-K-ras) (Fig. 4 IS, fk- @& Ng showed that the
oncogene produc%SE%EEﬁE(I\"/\ﬁgt er it is an active form
wldtype, HRas, or K-Ras) confers stronger activity
<1109 GhiaMREpRkd Raedsh kD kafgwADt er of the present
invention. 15 Industrial Applicability Until the
present invention, pronoters such as theEFl a pronoter
<120Vt dQ 45 ) s tamd us IGMMapta0 rept Braser @ramed i n vectors
to produce proteins in animal cells. In recent years,
‘the biopharmaceutical share in pharmaceuticals has
<{13ohcceasadP | n particular, many anti body 20
phar maceuti cal s have been | aunched onto the market.
Ant i body pharnmaceuticals have to be adninistered at
<15per yP RPGHT4eA36%s as conpared to conventiona
<15 oOphRL{AEeUt i cal s including cytokines such as
erythropoietin, GCSF, or interferons. Thus, the
expression of a large anmount of protein in aninal
160el ke 1s essential for a stable supply of inexpensive
anti body pharnmaceuticals. The nmethods of the present
i nvention enabl e mass-production of proteins 25 as
{17opnpaieatint wrei@nvemt i onal techni ques, and thus are
expected to be useful froman industrial viewpoint.
The process of imunizing aninmals with an antigen is
<{2102qdired to produce 30 anti body pharmaceuticals. It
¢o8sbgen reveal ed that inmmunization of animals with a
vector itself can be achieved by inserting an antigen
<21g2n8NA nt o such an expressi on vector. An advantage of
fzbe yiehhwdasof the present invention is that the
process of purifying an antigen as a protein can be
omtted. It is nost inportant in the inmunization

<4gopogess to produce as

gggagtract ctctegtcecat tcaatecagg cocogegtgt coctcaaaca agaggecaca 60
rcaaatagggt cecggeceteg atgetgacce tecatccactt aagtgctcoge tatccacegte 120
acatccacac ccagagggtc ctggggtggt.tgggtgaccc ccagaatgca gecctagtaa 180
ccgagacatt gaatgegeca gtgtqcécaa gggcgeagec tatteoctgta catectggece 240
tacggageca goacceatog ccaaaactet tcatcctett cocteaatote getttoteotc 300
togetttttt ttttitttot tettettttt tittittttt ttcaaaagga gegcgagagsg 360
getaaaaaaa tgetgeactg tgeggcgagg ccggigagte agogacgegg agcocaatcag 420
cgeccegccegt toogaaagtt gecttttatg gctcgagtgg ccgctgtgee gteoctataaa 480



much antigen as possible in the body of an animal to
which a vector is introduced. Thus, the stronger the
~expression vector, the nore preferred it is. Wile,

is used in #dral to produce nonocl ona
the vectors of the present invention are
expected to be suitable for such purposes.
Furthernore, the constructs of the present invention
are clinically applicable in humans when inserted
into gene therapy vectors. 31 CLAIMS 1. A DNA
acaEERsEs Beraceaghe LedastEceraatnabgtan apaeagaet mopEchimt er §49
operably linked to an .enhancer. 2. The DNA construct
of claim1, wherein the enhancer is Cytonegal ovirus

teqaEniort tORTtAYGRE BROSCAGSAG CPARCEEEST AEFARPEACE COBRRETE n TR

nouse or rat
anti bodi es,

enhancer |s Wbodchuck Hepatitis Virus
Post t RE) .
cedp g A BOHEEE e ienE g Sy et heae el

t he nannallan (3-actin pronmoter is a rodent (3 actin
[ reif3gt he
oSt Bhcasgiee Mech ool OPRERED cBisobickl ByiegiaF 1 20
'shown in SEQID NO 4 and the mammalian 3-actin
I ol UenGetsahowygh N
o R B B e B e ey o
t he Vbodchuck Hepatitis Virus Posttranscriptiona
codBe b Ak adp¥tdok € Rk t{eiPBacenap ek 6Rbest haeiisetiept | ciao
sequence shown in 20 SEQ ID NO 3 and the mammal i an
(3-actin pronoter conprises the nucleotide sequence
atgmBaept igoezBBEed BeidbraaRa sdcgtittue gtantcdapeasthsrga t hGODNA
construct of anyone of clains 1 to 6. 25 8. The vector
of claim7, conprising a DNA having a desired DNA
stajpercadb bgackéaske dzatdansns ttpadegcot ctésgtorimatdaadsce 3- #Pi n
pronoter. 9. The vector of claim7 or 8, conprising
and capabl e of expressing a DNA encoding a
StiEReS R Craso ICET SEESEeres ETERECHFET EBFOEBAEOR 1SRRI O whERi n
the transactivator is an oncogene product. 11. The
vector of claim 10, wherei oncogene, product. |
caqRgs i gEipsEeeth Rty SHRCe Rty b B Y IOF AFHE T o 0P

wherein the desired DNA encodes a desired

cegtetecget agggaggeag ctotitcoctot ceocoocotetic ctagttaggt gogogtgegt 1140
attgaggote gegagogegec tgccoggget tggecgagge cgeggecett gicecggaagg 1200
ggcgggétca cagtggecacg gegcgecttegt ttgegottce tgctggetest ggtegeetce 1260
cegcegcececa caagocecss gheggogoag tgtaggegga gottgegoce gtttgggeag 1320
. pegeggcpggage totggottoc tgccctaggt cogecteces gecagegtil goottttate 1380
gtaataatege ggocgetotg cgottoettt gicecctzag cttgggegce cgccoectgg 1440
cggctogage cogcgeettg cogpaagtge geagggeege agoggetgot ctteggcggce 1500
chaggtgac tatagectic tttigtetet tgatagticg coatggatga cgatatcget 1560



protein. 32 13. A cell conprising the vector of anyone
of clains 8 to 12. 14. A cell conprising the vector of
any one of clainms 8 to 12, /»hereln the oncogene is 5
activated. 15. The cell of3/@%aim 14, into which the
vector conprising the gene encoding the
transactivator is introduced. 10 16. The cel
14, which is a transformed cell. 17. The cell of any
one of clainms 13 to 16, which is a mammlian cell. 18.
The cell of claim17, which is a rodent cell. 15 19.
gogTheetepitbeagda any one of clains 13 to 18, which is!877
derived fromthe sanme animal order as that from which

of claim

the R-actin pronoter is derived. 20. The cell of claim
19, which is derived fromthe sane ani mal species as
¢2fopak fromwhich 20 the 3-actin pronoter is derived.

<m§%' @@Pn-hunan transgenic animal into which the vector
cd ing to anyone of clains 8 to 12 has been
<{2tizht bduced. 25 22. A totipotent cell into which the
c f., Ay one of clainms 8 to 12 is introduced. 23.
@i h@% %5Por produci ng a desired protein, which
conprises culturing a cell conprising the vector of
«agebabm 12; and harvesting the expressed protein from
the cultured cell or medium 30 24. The nethod of
ecaplepeh otetetasrt MearbiRary sersecRiat REFt4e49Fa R83ET204at or P o
the nedium 25. A method for expressing a desired DNA
in a host cell, which nt r odyc
ooyl SEEESHGE BHAL PO PRt EoF S G PRE s 2el |

derlved fromthe sane animal order as that from which

Saohs BSleblle®l SUBL Rl DediPRoKE SLfhodho BELIRG, S2af)

whi ch conprises introducing the 33 vector of any one
ccgqgacghaggﬁg%gw gledcdddhd gé’ch@a%Ec Gl tho @S ch&cdggfgwm tag
same ani mal species as fromwhich the (3-actin
pronmoter in the vector is derived. 27. A nethod for
tacR¥REEP StddGoatcdl 06dabfAc DN thftclt ROShateet lgcttthicedh 300
conprises introducing the 5 vector of claim8 and a
vector conprising and capabl e of expressing a DNA
360

aca

tcgeticoth miktatttet tottettitt

tttttttttt ttcaaaagga ggggagagee

gegtanaaaaa tectgeactg tgcggcgage coggtgagty ageogacgegg agecaatcag 420

cgococgoogt tocgaaagtt gocttttatg gotcgagtegg cogetgigge gtectataaa 480

ACCCEECEEs geaacgcgca gocactgtecg agitogcgtes acccgogage acagettetit 540

tgcagetoct togtigecge tecacacceg ccaccaggta agcagggacg CCEgEcceag 600
. cegggecttoe ctototogtg gotagtacot cactgcaggg tococigaggat cactcagaac 660

ggacaccatg gecggeteea gegiegtece gggocgcgea geggacactg goacagecoaa 120
' ctttacgcct agegtegtaga ctetttgcag ccacaticce gegetgtaga cactogteges

780




transactivator into a host cell which is derived from
the sane species as that fromwhich the (3-actin

pronoter in the vector of claim8 is derived. 28. The
met hod of any one of clain®235 to 27, wherein the host

cell is a mammalian cell. 10 29. The nethod of any one
of clainms 25 to 27, wherein the host cell is a rodent
cell. 30. A nethod for increasing the expression |evel

ccc%]p‘tc%ﬁéj %g&gﬁgﬁg%{'ﬂké{ ga&ggﬂ%ﬁé %Etsbgc g@é efgég'cmté' pStgagam

SIred actin prono rived from
the same animal order 15 as that fron1the host cell

at%aécéégf lg¥dtt %gg@tfﬂ%w Qebcic R tak RELABNLN UeddifoaBXPr €B6I ON
' evel of a eS|re DNA, whi ch conprises inserting

upstream of the desired DNA a (3-actin pronoter
gt Edoy £ dodohpdtd BeatoaTE: abiaiBdoct SPRRtESt asccehate f r B0t he
host cell is derived. 20 32. The nethod of claim 30 or
31, which further conprises inserting an enhancer. 33.
gtifbetaetbuydtobc etmbracd? gcamerzes meddaessenlzagvoagete s 1020
Wbodchuck Hepatitis Virus Posttranscriptiona
Regul atory El ement (WPRE). 25 34. The nethod of claim
ge@Reetoh eeast gezeth caanteart eFscestcic CRPaeiPEa fekoeaeess. TRe
met hod of anyone of clainms 30 to 34, which conprises
inserting a gene encoding a transactivator gene ?O
ogtgbEceTh BEARREARRR] CHTL ISAIG 0 REFUGFOEE SRR LeRsT ECEogtEThnel din
the host cell is a mammalian cell. 37. The method of

o B Bl P 0kt B U 08 08 8 °

- SEl YAKU KABUSHI KI KAl SHA <120> Expressi on systens

cacfhishSe TR Rrsdoadl! ShechbR il Wi 1
Patent In version 3.1
Qgcgcgcgca caagccgece gtogpogoag tetagecgea goettecgecc gttteggzag 1320

‘ggggogegage totgegcttos tegccctaget cogectecge gocagegttt gocttttateg 1380
gtaataatge ggeceggteteg cgetteettt gtoccotgag ctigegcgee cgZccocoteg 1440
cgegctoeage cogogectig coggaagtgg goagegegcgee agegeetgot cttgegcggce 1500
ccgagegtgac tatageotte ttttgtegtet tgatagticg co 1542
<210> 3

<211> 604

{212> DNA

<{213> Woodchuck hepatitis virus

<400> 3
tetagaaatc aacctctgga ttacaaaatt tgtgaaagat tgactggtat tcttaactat 60

gttgetectt ttacgetateg tgegatacget gotttaatsc ctttstatca tgetattget 120




<210> 1 <211> 1577 <212> DNA <213> Mius nuscul us
<400> 1 gggagtgact ctctgtccat tcaatccagg ccccgcgtgt
ccct caaaca agaggccaca 60 capat agggt ccgggcctcg
atgctgaccc tcatccactt aagt é?cga tatccacgtg 120
acat ccacac ccagagggtc ctggggtggt tgggtgaccc ccagaatgca
ggcctagtaa 180 ccgagacatt gaat ggggca gtgtccacaa
gggcagaggc tattcctgta catctgggcc 240 tacggagcca
gcacccatcg ccaaaactct tcatcctctt cctcaatctc gctttctctc
300 tcgetttttt ttttttttct tetttttttt ttrtetettt
teqegtehegm AHGeR TG ERGARRTEE Jotreatsgt saHasste teidtyeast g 180
t gcggcgagg ccggt gagt g agcgacgcgg agccaatcag 420

cccgcecgt tcc aaaqgtt ccttttat t.C ccgetghgge
gagﬁ?@éﬁcaf%ﬁgégt&% 4 -\ Egg%ﬁ%tjﬁ% g%‘g‘gtéé‘g Sgaé’gg“‘@ Cact ¢ ég
. agtcgcgtcc acccgcgagc acagcttctt 540 tgcagctcct
tcgttoccag .tccacacc t ag cag
corg B L AR oG CPEEt Coo et SOPRRer Char eatag oo
tcctgaggat cact cagaac 660 ~ggacaccatg ggcgggtgga
cto%g-&ttgggk&%ggcggﬁ‘a‘&&‘&&%éc QEOYARRE LB HERCAYECRRe€L0 360
ctttacgcct agcgtgtaga ctctttgcag ccacattccc gcggtgtaga
cactcctggg 780 cccgctcccg ctcggtgecgt ggggcttggg
e dPERAEACLRT P ¢EePEH0: H080EAE bEctB4ddtc atgagRegat 420
gcggcttgceg  ggtgttaaaa gccgtattag gtccatcttg agagtacaca
900 gtattgggaa ccagacgcta cgatcacgcc tcaat ggcct
ctet@got gtditacgic caratiegs 36dkegickt geidbdetd cggottigec 480
gg9g9cgggcgyg gcgggcgggc gggcgeggea gggecggetc 1020 _
ggccgggt gg gggcet gggat gccact gcge gtgcgcetctc tatcactggg
gectar tia gaEogeatOi8 Boctteoge geerdectag geardoigay cetteticeet ctd40
cccectcecttc ctagttagcet gcgcgtgcgt 1140 attgaggctg
ggagcgcggc tgcccggggt tggge gg cggggccgtt gtccggaagg
cEtEPIHECC EERREA E2CEaEiGES gg @%ewgf cegegeieee t c P
tgctgggt gt ggtcgcctcce 1260 cgcgcgcgca caagccgccc
gt cggcgcag tgtaggcgga gcttgcgecc gtttggggag 1320 '
tagdgggcggagg tctggettce tgeccctaggt ccgectccgg gccag@éttt
gccttttatg 1380 gtaataatgc ggccggtctg cgecttcecttt
gt cccctgagcecttgggecgecg cgecccecctgg 1440 cggct cgagce
ccgcggcettg ccggaagt gg gcagggcggc agcggcectget cttggcggcec
210508

<211> 366
<212> DNA
<{213> Homo sapiens

<400> 4
tagttattaa tagtaatcaa ttacgggetc attagitcat agcccatata tggagttcce 60

cegttacataa cttacggtaa atggoocgcc tggetgaccg cccaacgace cecegeceatt 120
gacgtoaata atgacgtats ttoccatagt aacgccaata gggactttcc attgacgtca 180
atggsteggag tatttacgegt aaactgccca cttggeagta catcaagigt atecatatgec 240

aagtacgecce cctattgaceg tcaatgacgg taaatggccc goctgecatt atgoccagta 300 |




ccgaggtgac tatagccttc ttttgtgtct tgatagttcg ccatggatga
cgatatcgct 1560 3/21 gcgctggtcg tcgacaa 1577 <210> 2
<211> 1542 <212> DNA <213> Mius nuscul us <400> 2
gggagt gact ctctgtccat tcad/@dagg ccccgegtgt ccctcaaaca
agaggccaca 60 caaat agggt ccgggcctcg atgctgaccc
tcatccactt aagtgctcga tatccacgtg 120 acatccacac
ccagagggtc ctggggtggt tgggtgaccc ccagaatgca ggcctagtaa
cat%%taceggg&a&@é br 20k 000003: ALOLERRLAR, U00TAIA00C 360
attcctgta catctgggcc 240 tacggagcca gcacccatcg
ccaaaactct tcatcctctt cctcaatctc gctttctctc 300
catbg@Ctttttt ttttttttct tcttettttt tttttttttt ttcaagagga
ggggagaggg 360 ggtaaaaaaa tgctgcactg tgcggcgagg
ccggtgagt g agcgacgcgg agccaatcag 420 cgcccgcecegt
tccgaaagtt gccttttatg gctcgagtgg ccgctgtggce gtcctataaa
<m§§0 acccggcggc gcaacgcgca gccactgtcg agtcgcgtcce
cggcgagc acagcttctt 540 tgcagctcct tcgttgccgg
{21ecé¥acccg ccaccaggta agcagggacg ccgggcccag 600
21599g@cttcg ctctctecgtg getagtacct cactgcaggg tcctgaggat
- cact cagaac 660 ggacaccatg ggcgggt gga gggt ggtgcc
21§y glesgBusgal ygcggacact g gcacagccaa 720 ctttacgect
agcgtgtaga ctctttgcag ccacattccc gcggtgtaga cactcgtggg
780 4/ 21 cccgctccecg ctcggtgegt ggggcettagg gacacact ag
4%yt Bgcggt g tgggcatttg 840 at gagccggt geggettgeg
tocBiiaGtd Aaccegts giabdcast gicaeatad bapcagags acaescdd0 60
gt att gggaa ccagacgcta cgatcacgcc tcaatggcct ctgggtcttt
gt ccaaaccg 960 gtttgcctat tcggcttgcc ggccgggcgg
teegepg UL gugesagy cotgycE gegcgyr tawad@act tigferrgeyt gg20
© gggctgggat gccactgcgc gtgcgctctc tatcactggg cat cgaggcg
1080 cgtgtgcgct agggagggag ctcttcctct ccccctcettc
gtateaigea agetasgeeqrgoges LaMerect ealiyety eefgaREhe 9ot
tgccoggggt tgggcgaggg cggggeccgtt gtccggaagg 1200
ggcggggt ca cagtggcacg ggcgeccttgt tttcgcttcc tgct t at
totgefiedc et d Lrei s P ECeyi ot @%"@%%%tétagﬁté‘&‘ga&% gé%*‘&?ﬁ&% C a%%*
t gt aggcgga gcttgcgeccc gtttggggag 1320

catgcgcaca ggggageegct tqctctgtgt atttgccate aacaacacca agtccttcega 300
geacatccat cagtacagge agcagatcaa gcgggtgaaa gattcagatg atgtgocaat 360
ggtgctggtg ggcaacaagtrgtgacctggc tegctegcact gitgagtete gecaggoccoa 420
geaccttgot cgoagetatg geatccccta cattgaaaca tcagccaaga cocggoageg 480
cetegageat gocttotata cactagtecg tegagattcge cagcataaat tgoggaaact 540
gaacccacce gatgagagtg gtcoctggetg catgagetge aaatgtgtgc tgtcoctgaca 600
ccaggteage cagggaccag cgagacgtet ggggoagtga cotecagetag ccagatgaac 660

210> 6
{211> &76




ggggcggagg tctggcttcc tgccctaggt ccgcctccgg gccagegttt
gccttttatg 1380 gtaataatgc ggccggtctg cgecttcecttt
gtcccctgag cttgggcgecg cgecccecctgg 1440 cggcetcgagce
ccgcggettg ccggaagt gg gcagg@égge agecgget get cttggeggece
1500 ccgaggtgac tatagccttc ttttgtgtct tgatagttcg cc
1542 <210> 3 <211> 604 <212> DNA <213> Whodchuck
hepatitis virus <400> 3 tctagaaatc aacctctgga
bt aggaaatt tgtgaaagat tgactggtat tcttaactat 60
' .%tt%ctcctt ttacgctatg tggatacgct gctttaatgc ctttgtatca
<218¢cMeg MepsklUB20 5/ 21 tcccgtatgg ctttcatttt ctoctccttg
tataaatcct ggttgctgtc tctttatgag 180 gagttgtggc
cgttgtcag gcaacgtggc gtggtgtgca ctgtgtttgc tgacgcaacc
409208 cccactggtt ggggcattgc caccacctgt cagctccttt
gecab@ygncidabtaRal bt itegts dtfdzcoets @odcaticgs aa@Rgegga 60
actcatcgcc gcctgecttg cccgetgetg gacagggget 360
cggctgttgg gcactgacaa ttccgtggtg ttgtcgggga agctgacgtc
cteatdattor atqigatd @0 saccbgd t it gaptcegt g taptomec datpgadeeet g 120
cgcgggacgt ccttctgcta cgtcccttcg 480 gccctcaatc
cagcggacct tccttcccgc ggcctgetge cggcectctgeg gectcttcecg
tocba@eea grocestegl catiterigen ertanntgic derjeengat atteeewer tt 180
gggccgcctc cccgectgtc 600 taga <210> 4 <211> 366
<212> DNA <213> Hono sapi ens 604 <400> 4 tatt
oGP PRARI A R LGOS 5%“1‘33%}9?% HECeLRfiPeE éF%ﬁg ‘t; gadtt ccg
60 cgttacataa cttacggtaa atggcccgcc t ggct gaccg

ote %téz?% ? {c::at%gc é’a%%&;t%g 129, ég aattga a%%agg%i%t 9 300
{t GECAEFYE §Uga § EE5Y
at gggt ggag tatttacggt aaactgccca cttggcagta cat caagt gt

Vcagg{éigééagég%gaa%é%)ttcagatgat gteccaateg tgctegtege caacaagtigt 360
gacctggoctg ctegeactgt tgagtctces caggcccagg accttzeteg cagetatgge 420
atcoccctaca titgasacate agecaagace cggoagggog tggaggatge citetataca 480
ctagtcogtg agattoggoa geataaatts cgpaaaciga acccacccga tgagagtest 540
cctggctgea tgagetgoaa atgtgigetz tcctea gi6
210> 7
211> 189

£212> PRT
<213> Mus musculus

400> 7
Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Val Gly Val Gly Lys
1 5 10 15

Ser Ala Leu Thr lle Gin Leu [le GIn Asn His Phe Val Asp Glu Tyr
| 20 25 30




aagt acgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt
atgcccagta 300 6/21 catgacctta tgggactttc ctacttggca
gtacatctac gtattagtca tcgctattac 360 catggt 366 <210>
5 <211> 660 <212> DNA <23l Mus nuscul us <400> 5
tcctggattg gcagccgctg tagaagctat gacagaatac aagcttgtgg
t ggt gggcgc 60 tggaggcgtg ggaaagagtg ccctgaccat
ccagctgatc cagaaccact ttgtggacga 120 gtatgatccc
act at agagg actcctaccg gaaacaggtg gtcattgatg gggagacatg
180 _tctactggac atcttagaca cagcaggtca agaagagt at
AsmyBiogBrat \§ct g tyaceadva Absbys G4 &%ggﬁ'céleg gadggct
tcctgggtgt atttgccapc aacaacacca agtccttcga 300
ggacat ccat cagtacaggg agcagat caa gcgggt gaaa gattcagatg
atgtgccaat 360 ggtgctggtg ggcaacaagt gtgacctggc
Gl got Cgclaat Legt Asgaldt dee Aggdhgdéx 6y 420G uggactrt get
cgeagetatg gecatggccta cattgaaagg tcagccaaga cccggcaggg
4 cgt ggaggat gccttctata cactagtccg tgagattcgg
cagcat aaat tgcggaaact 540 gaacccaccc gat gagagtg
serIh CCMA9& b IHAGF EE AP@ahOGY} @6y BOL il 0ACEs600
ccaggt gagg cagggaccag cgagacgt ct ggggcagtga cctcagct ag
65 ccagat gaac 660 <210> 6 <2172 576 7/21 <21%> DNA <213>
Mus nmuscul us <400> 6 gccaccatga cagaatacaa gcttgtggtg

v SRR LGB GH 197 37 BR050 2l i2iabH ot agaggac
120 tcctakhcgga aacaggt gg0 cattgat ggg g#gacatgtc
tactggacat cttagacaca 180 gcaggtcaag aagagtatag

tgccat gcgg gaccagtaca tgcgcacagg gga?ggcttc 240
Areclot Gingt lgt Lvst Aye dat das Asmdeademasp Velctrocltgflacat ccat ca

~ gtacagogmg 300 105 110

Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr Val Glu Ser Arg
115 120 125

Gln Ala Gin Asp Leu Ala Arg Ser Tyr Gly lle Pro Tyr Ile Glu Thr
130 135 140

Ser Ala Lys Thr Arg GIn Gly Val Glu Asp Ala Phe Tyr Thr Leu Val
145 150 155 160

Arg Glu lle Arg GIn His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu
165 170 175

Ser Gly Pro Gly Cys Met Ser Cys Lys Cys Val Leu Ser
180 185

<210> 8
<211> 188

- <212> PRT

213> Homo sapiens




cagat caagc gggtgaaaga ttcagatgat gtgccaatgg tgctggtggg
caacaagtgt 360 gacctggctg ctcgcactgt tgagtctcgg
caggcccagg accttgctcg cagctatggc 420 atcccctaca
tt gaaacat c agccaagacc cgg gcg tggaggatgc cttctataca
- 480 ctagtccgtg agattcggca gcataaattg cggaaactga
acccacccga tgagagtggt 540 cctggctgca tgagctgcaa
atgtgtgctg tcctga 576 <210> 7 <211> 189 <212> PRT
<213> Mus nuscul us <400> 7 Met Thr G u Tyr Lys Leu Val
Val Val Ay Ala Val Gy vVal Ay Lys 1 5 10 15 Ser Al a
<4008y 8Thr Ile Gn Leu Ile Gn Asn His Phe Val Asp Qu

wetl Yh- 8Q: 25 13Q 1802% 1 Aep vBI @Ila Veeal veiAsy Ser Tyr Arg

1Lys(3|nVaI Val 1le Asp GQy 35 40 45 @y Thr Cys Leu
Leu Asp I1® Leu Asp Thr APa Ay G n GlulrkGu Tyr 50.55
60 Ser Ala Met Arg Asp G n Tyr Met Arg Thr Ay Au Ay

se e 81 iy o] B 1R AV e R Pl €480 100 G

Gn lle2dys Arg Val LyY§S Asp Ser Asp Asp Val Pro Met
Val 100 105 110 Leu Val Ay Asn Lys Cys Asp Leu Al a

Ala Arg Thr Val Qu Ser Arg 115 120
Asp Pro Thr lle Glu Asp Ser Tyr Arg Lys Gln Val Val !le Asp Gly

35 40 45

Glu Thr Cys Leu Leu Asp lle Leu Asp Thr Ala Giy Gin Glu Glu Tyr
50 55 60

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys
65 70 75 80

Val Phe Ala lle Asn Asn Thr Lys Ser Phe Glu Asp lle His His Tyr
85 90 95

Arg Glu GIn (le Lys Arg Val Lys Asp Ser Glu Asp Val Pro Met Val
100 105 110

Ley Val Gly Asn Lys Cys Asp Leu Pro Ser Arg Thr Val Asp Thr Lys
115 120 125

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly {le Pro Phe fle Glu Thr
130 135 140

Ser Ala Lys Thr Arg Gin Giy Val Asp Asp Ala Phe Tyr Thr Leu Val
145 150 155 160

Arg Glu lle Arg Lys His Lys Glu Lys Met Ser Lys Asp Gly Lys Lys
165 170 175

Lys Lys Lys Lys Ser Lys Thr Lys Cys Val lle Met




125
Tyr
Ay
160
Pro
Cys

<212> PRT <213>

Gn Ala Gn Asp Leu Ala Arg Ser Tyr Ay lie Pro
Ile u Thr 130 135 140 Ser Ala Lys Thr Arg G n
Val Qu Asp Al a Phe Tyr g r Leu Val 145 150 155
Arg Qu lie Arg Gn Hi@/ {/]s Leu Arg Lys Leu Asn
Pro Asp Gu 165 170 Ser Ay Pro Gy Cys Met Ser
Lys Cys Val Leu Ser 180 185 <210> 8 <211> 188
Hono sapiens 175 9/21 <400> 8 Met Thr

G u Tyr 14ys Leu Val VajgsVal Gy Ala Val Ay Val Ay
Lys 1 5 10 15 Ser Ala Leu Thr Ile Gn Leu Ile G n Asn
H s Phe Val Asp Au Tyr 20 25 30 Asp Pro Thr Ile Gu
Asp Ser Tyr Arg Lys Gn Val Val Ile Asp Ay 35 40 45
<2@>u9Thr Cys Leu Leu Asp Ile Leu Asp Thr Ala Ay Gn
uGu Tyr 50 55 60 Ser Ala Met Arg Asp G n Tyr Met
<2APg ZThr Gy Qu Gy Phe Leu Cys 65 70 75 80 Val Phe
< >aD§ée Asn Asn Thr Lys Ser Phe Qu Asp Ile His His
r 90 95
<213> Artificial
220>
223> Description of Artificial Sequence : Artificially Synthesized Pri
mer Seguence
- <400> 9
gggagtgact ctotgteccat tocaatce 21
<210> 10
211> 27
<212> DNA
- <213> Artificial
<220>
223> Description of Artificial Sequence : Artificially Synthesized Pri
mer Sequence
<400> 10
ttgtegacga ccagegeage gatateg 27
210> 11
211> 26
<212> DNA
213> Artificial
<2200
223> Description of Artificial Sequence : Artificially Synthesized Pri




- <223

Arg
Pro
Leu
Al a
du
Asp
du

Lysméryﬁ %‘@é

DNA <213> Artificial
Sequence

<400% t

mer Sequence <400> 9 gggagtgact ctctgtccat tcaatc
agaloigegs &T@“t@ﬁﬁﬂé C9%  <212> DNA

<223> Description of Artificial

Artificially Synthesized Pri

<210>
211>
212>
<213

<220>

<400>

aagettgegcg aactatcaag acacaa

{210
211>
212>
{213>

- L220>
223>

<400>

aatcaacctc tggattacaa aatitgtzaa agattgactg gtattcttaa

210>

oLt

212>
213>

du
Met
Pro
Gn
Thr
Asp
Ile Ar

Gn
Val
Ser
Asp
130
Al a

ificial

12

26

DNA
Artificial

mer Seguence

12

13

50

DNA
Artificial

Description of Artificial Sequence :

mer Sequence

13

14

50

DNA
Artificial

Ile Lys Arg Val Lys Asp Ser G u Asp Va

100 105 110 Leu Val dy Asn Lys Cys Asp

Arg Thr Val f Thr Lys 115 120 125 G n
Leu Ala Arg Sé /2t Gy lle Pro Phe Ile

135 140 Ser Al a Lys Thr Arg G n Gy Val
Phe Tyr Thr Leu Val 145 150 155 160 Arg

g Lys His Lys Qu Lys Met Ser Lys Asp Ay
170 175 Lys Lys Lys Lys Ser Lys Thr Lys
Met 10/21 180 185 <210> 9 <211> 27 <212>

Description of Artificial Seguence :

<220> <223> Description of
Artificially Synthesized Pri

27
<213> Artificial 0>
Sequence

mer Sequence

<

Artificially Synthesized Pri

28

Artificially Synthesized Pri

50




<400> 10 ttgtcgacga ccagcgcagc gatatcg 27 <210> 11
<211> 26 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence : Artificially
Synt hesi zed Pri ner Sequeﬁ@Z2 400> 11 agat ct ggga
gtgactctct gtccat 26 <210> 12 <211> 26 <212> DNA
<213> Artificial <220> <223> Description of
Artificial Sequence : Artificially Synthesized Pri
mer Sequence <400> 12 aagcttggcg aactatcaag acacaa 26
<210> 13 <211> 50 <212> DNA <213> Artificial <220>
<220223> Description of Artificial Sequence :

At ikl i by oBDYWPEHEShr 86qBRde : TRFI FREQUENSALI4A DR PEB
aat caacctc tggattacaa aatttgtgaa agattgactg gtattcttaa

50 91 §eaugace <211> 50

<400> 14

gogtatccac atagecgtaaa aggagcaaca tagttaagaa taccagtcaa 50

210> 15

211> 50

<{212> DNA
213> Artificial

{220>
£223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 18 .
acgctatgtg gatacgeotge tttaatecet fttgtatcatg ctattecttc 50

<210> 16

211> 50

<212> DNA

<213> Artificial

{2200
223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 16
ttatacaage aggagaaaat gaaagccata cgggaagcaa tagcatgata 50

210> 17




<212> DNA <213> Artificial 12/21 <220> <223>
Description of Artificial Sequence Artificially
Synt hesi zed Pri  mer Sequen e <400> 14 gcgtatccac
at agcgt aaa aggagcaaca tagt?é@gaa taccagtcaa 50 <210>
15 <211> 50 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence Artificially
Synt hesi zed Pri  mer Sequence <400> 15 acgctatgtg
<mggtg@gctgc tttaatgcct ttgtatcatg ctattgcttc 50 <210>
<211> 50 <212> DNA <213> Artificial <220> <223>
<m@%s€¥ﬁpt|on of Artificial Sequence Artificially
<18ynhhgsiged Pri ner Sequence <400> 16 ttatacaagg
‘aggagaaaat gaaagccat acgggaagcaa tagcatgata 50 <210> 17
13/ 21 <211> 50 <212> DNA <213> Artifici al
{2207

{223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<4000 17
ttoteceteoct tgtataaate ctggttects tototttaltg aggagtigts 50

210> 18

211> 50

<212> DNA

213> Artificial

{220>
<{223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

<400> 18

gtgeacacca cgocacgtte cctgacaacg ggccacaact cctcataaag 50

<100 19

{211> 50

<212> DNA

213> Artificial

{2200
<223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

400> 19
cgtgeecetge tgtgoactgt gtttgcteac goaaccccca ctggtiggss 50




<220> <223> Description of Artificial Sequence :
Artificially Synthesized Pri ner Sequence <400> 17
ttctcctcct tgtataaatc ctg ttgctg tctctttatg aggagttgtg
50 <210> 18 <211> 50 <21%AZDNA <213> Artificial
<220> <223> Description of Artificial Sequence :
Artificially Synthesized Pri ner Sequence <400> 18

gt gcacacca cgccacgttg cctgacaacg ggccacaact cctcataaag
50 <210> 19 <211> 50 <212> DNA <213> Artifici al
<220> <223> Description of Artificial Sequence :
Artificially Synthesized Pri nmer Sequence <400> 19

<ot @gcgt gg tgtgcactgt gtttgctgac gcaaccccca ctggttgetg
50 14/ 21 <210> 20 <211> 50 <212> DNA <213>

$?Wrti%i ci al <220> <223> Description of Artificial

<2fequance @ Artificially Synthesized Pri  ner Sequence

<213> Artificial

<220>
{223> Description of Artificial Seguence : Artificially Synthesized Pri

mer Sequence

- <400> 20
gtcecggaaa ggagetgaca getgstesca atgecccaac cagtgggest 50

<2100 21

<211> 50

<212> DNA

{213> Artificial

{220
223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 21
cagectocttt cogggactit cgotttcece ctocectattg ccacggogea 50

210> 22
- £211> 50
<212> DNA
{213> Artificial

<2200
{223> Description of Artificial Sequence : Artificially Synthésized Pri

mer Sequence




<400> 20 gtcccggaaa ggagctgaca ggtggtggca atgccccaac
cagt gggggt 50 <210> 21 <211> 50 <212> DNA <213>
Artificial <220> <223> Descrjiption of Artificial
Sequence : Artificially S&ﬁ?%bsized Pri mer Sequence
<400> 21 cagctccttt ccgggacttt cgctttcccc ctccctattg
ccacggcgga <210> 22 <211> 50 <212> DNA <213>
Artificial 50 <220> <223> Description of Artificial
Sequence : Artificially Synthesized Pri nmer Sequence
15/ 21 <400> 22 tgtccagcag cgggcaaggc aggcggcgat
4Waglfccgcc gtggcaatag 50 <210> 23 <211> 50 <212> DNA

tgteddeday Pbdebidetd AbocEdodRP ragtRdodes [ResehdtpE i on oOf 50

- Artificial Sequence : Artificially Synthesized Pri

mer Sequence <400> 23 ttgcccgctg ctggacaggg gctcggcet gt
t gggcactga caattccgtg 50

<210> 23

211> 50

.<212> DNA

<213> Artificial

{2200 )
223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

<400> 23
ttegcccgete ctgegacagge gotogeotet tgggcactga caattcoegte 50

<210> 24
<211> 50
<212> DNA
<213> Artificial

<2207 .
{223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 24

ccatggaaag gacgtcagct tcoceccgacaa caccacggas tigicagtige 50

210> 25
<211> 50
<212> DNA
{213> Artificial




<210> 24 <211> 50 <212> DNA <213> Artificial <220>

<223> Description of Artificial Sequence :

Artificially Synthesized Pri nmer Sequence <400> 24

ccat ggaaag gacgtcagct tccdégdtaa caccacggaa ttgtcagtgc

<210> 25 <211> 50 <212> DNA <213> Artificial 50

16/ 21 <220> <223> Description of Artificial Sequence
Artificially Synthesized Pri ner Sequence <400> 25

ofdacgtcctt tccatggetg ctcgectgtg ttgccacctg gattctgege

<210> 26 <211> 50 <212> DNA <213> Artifici al

{22322 Omscr i 28>oDAsUIi el SrawehceAr tArfiifésial | YSSpbesézsd: Pri
Artifl ghalha Synthesized Pri ner Sequence <400> 26
gagggccgaa gggacgtagc agaaggacgt cccgcgcaga at ccaggtgg
50 <210> 27 <211> 50

<400> 25

teacgteott teocatggotgz ctogectgte ttegccacctg gatictgese - B0

<210 26
211> 50
<212> DNA
213> Artificial

{200
<223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

400> 26
gaggsocgaa gggacegtage agaaggacegt cccgegoaga atccaggigg 50

Q10> 27
211> 50
<212> DNA
<213> Artificial

{2200
(223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

400> 27
acgtcocottic ggcecotcaat ceagogpgace ttceticccg cggoctgete 50

210> 28
<211> 57




<212> DNA <213> Artificial <220> <223> Description
of Artificial Sequence : Artificially Synthesized Pri
mer Sequence <400> 27 acgtcccttc ggccctcaat ccagcggacc
ttccttcececg cggectgetg 50 424db 28 <211> 57 17/21
<212> DNA <213> Artificial <220> <223> Description
of Artificial Sequence : Artificially Synthesized Pri
mer Sequence <400> 28 gagggcgaag gcgaagacgc ggaagaggcc

<Z%§ag@gccgg cagcaggccg cgggaag 57 <210> 29 <211> 56
1 DNA <213> Artificial <220> <223> Description

<218F Artifffdiel al Sequence : Artificially Synthesized Pri
mer Sequence <400> 29 gtcttcgcct tcgccctcag acgagtcgga
tctcecctttg ggeccgectcc ccgect 56 <210> 30 <211> 30
<220212> DNA <213> Artificial <220>

223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

<400> 28
gagpeEcEaag gogaagacgc ggAaLgagEce ECALAgCCEE cagcaggcCE CggEaag 57

210> 29

<211> 56

212> DNA

213> Artificial

{2202
(223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 29
gtettegoet togocotcag acpagtogga teteccotttg geccgectce cogect 14]

<210> 30

<211> 30

<212> DNA

213> Artificial

<2200
(223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

<400> 30
tctagasatc aacctcigga ttacaaaatt ' 30




<223> Description of Artificial Sequence :
Artificially Synthesized Pri ner Sequence <400> 30
t ctagaaat c aacctctgga ttacaaaatt 30 18/ 21 <210> 31
<211> 26 <212> DNA <21338A8tificial <220> <223>
- Description of Artificial Sequence : Artificially
Synt hesi zed Pri  ner Sequence <400> 31 tctagaaggc
ggggaggcgg cccaaa 26 <210> 32 <211> 25 <212> DNA
<213> Artificial <220> <223> Description of
Artificial Sequence : Artificially Synthesized Pri
{2#§er 38equence <400> 32 atcctggttg ctgtctcttt atgag 25
¢»131Qg 33 <211> 22 <212> DNA <213> Artificial <220>
<223> Description of Artificial Sequence :
<28t PH¥ cial |y Synthesized Pri  nmer Sequence 19/21

213> Artificial

{2200
'€223> Description of Artificial Seauence : Artificially Synthesized Pri

mer Seguence

400> 31
tctagaagge ggggéggcgg cccaaa 26

210> 32

211> 25

<212> DNA

{213> Artificial

{2207
(223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

{4000 32
atcctgptts ctgtetcttt atzag 25

<210> 33

211> 22

<212> DNA

213> Artificial

<2200
{223> Description of Artificial Seaquence : Artificially Synthesized Pri

mer Sequence




<400> 33 gtgcacacca cgccacgttg cc 22 <210> 34 <211>
27 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence Artificially
Synthesized Pri  mer SequéB{£2l <400> 34 tcctggattg
gcagccgctg tagaagc 27 <210> 35 <211> 27 <212> DNA
<213> Artificial <220> <223> Description of
Artificial Sequence : Artificially Synthesized Pri

<aggr equence <400> 35 gttcatctgg ctagctgagg tcactgc 27

4003132 36 <211> 24 <212> DNA <213> Artificial <220>

gt2Bdadda s@23cstbescri ption of Artificial Sequence : 22
Artificially Synthesized Pri ner Sequence <400> 36
gccaccat ga cagaatacaa gctt 24 <210> 37

- <210> 34

Q211> 27

<212> DNA

<213> Artificial

{2200
{223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 34
tootggatteg gecagoogotg tagaage - 27

{210> 35

211> 27

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 35
gticatctgg ctagotgage tocactgc ' 27

210> 36

{211> 24

{212> DNA

<213> Artificial

<220>




<211> 20 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence.: Artificially
Synt hesi zed Pri  mer Sequence <400> 37 tcaggacagc
acacatttgc 20 <210> 38 <2¥3H 27 <212> DNA <213>
Artificial <220> <223> Description of Artificial
Sequence : Artificially Synthesized Pri ner Sequence
<400> 38 gtggtgggcg ctgtaggcgt gggaaag 27 <210> 39

: 11> 27.-< .21 <213 i.fi.Ci : :
e o
Art méri 8¢ogknog Synt hesi zed Pri nmer Sequence <400> 39

ctttcccacg cctacagcgc ccaccac 27

<400> 36

gocaccatga cagaatacaa gott 24

<210> 37
211> 20
<212> DNA
213> Artificial

{2200
{223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

<400> 37
tcaggacage acacatitge 20

210> 38

211> 27

<212> DNA

<213> Artificial

<220>

223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

{4007 38
gtggtegrpes ctotagegoet gggaaag 27

210> 39

- L211> 27

<212> DNA




21/21

<213> . Artificial

<2200
223> Description of Artificial Seguence : Artificially Synthesized Pri

mer Seguence

<400> 39

ctttcococace ceoctacagcgc ccaccac 27




