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-1 DESCRI PTI ON EXPRESSI ON SYSTEMS USI NG MAMVALI AN
R- ACTIN PROMOTER 5 Techni cal -Field The present
invention rélates to the deyel opnent of stronger
pronoters for the production 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
rmar ket. Most of suchppReREBCEN I cal s are products of
reconbi nant proteins obtained by introduci ng genes
into anlnal ceIIs Technol ogi es for efficient '

NAt FIS DSBYaiY AMMA LAY Bed GEIN PROMOITER|

cells enable bi ophar maceuti cal cost reduction and

prom se a stable supply to patients. Conventionally,

ijdnumﬁuqagatlon factor 1 (EF1l) a pronoter SRa pronnter

d the |.ike sed iin_ s expression_ve

OberesiemprameRiciie: fiie R B ST Pt i

productiBe eefdcbibingst ofeaslartd wictdraitdrheng theprometeent s f or
efficient expression, strong pronoters such as the

“human CW enhancer conbi ned with chicken 3-actin
Backeroph®n®t er ( CAG pronoter) and hunan CW enhancer

nbi ned wi th human EFI
QI NS L TSR 0, RN BLOTRL S R v
of such Iﬂﬁ@m&eﬁmba]s aﬁtpeﬁﬁucaaﬁuammlsn&t@mtsi)ls O'Qt@meld\hg\mhrqduchg genes
into amrg ed t ° ']dngvel (gé)ms % ﬁ{c\}e aVI(ﬂlgﬁSﬁ 5P ﬁl%ﬁrff‘cl?)%’%ﬁah%%?otélﬁs .

Or s areYexpec
animal oenmﬂal‘bmjilepkgmaatdujacal@ost rbd:mdt:]ua rangd @chmlsq: estable supplygo patients.

B S

were usd\zhh su@eddpresBionivectordaPate8t Dayyment 4 6Bon-Fafent Degumags 1 ‘and 2).

Recentlyp a§§ Eeast 2% %% “ﬁ%%v%n%ne%ﬁ Fo%&f%/é&%%n?g%@?% stron%/BTomoters such as

the hum2¥ M edlfecrTombae:d bviko chiFletndhact Dopiomeidr (G@AG promoter ) and

human (%ﬁ)l %gi%ugc%lf C Bl %’%Pfgvv%tﬁt IOK}(?)[%ZIO_T[_GS ééﬁ% p%%%;otf%gﬁgve been

construcnf@lgahdsl@ectfos ﬁhequ@e@lfesqrﬁzsd |ahv‘eqﬁN Wmﬁ@@ﬁmmﬁ Xe 5)-
TG B 08 1d BRI WRTDRBRESRDHect BARALOR, Wiremained.

Such vectors are expected to contrlbute greatly to a further reduction of costs and a more

stable supply of biopharmaceuticals.
Patent Document 1: W092/19759

- Non-Patent Document 1: Mol. Cell. B101 Vol. 8 (1) p466 -472, 1988

Non-Patent Document 2: Gene, Vol. 87(2), p.291-254, 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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of the present invention is to provide pronoters
stronger than existing aninmal cell expression
pronoters, and vectors using such pronoters. Another
obj ective of the present invention is 35 to devel op
met hods for producing desired proteins using the
vectors, and nethods for expressing desired DNAs
using the vectors. 7 Means to Solve the Problens The

present inventors tested and conpared pronoter

Means &cddivd tht 8gbusidng conbi nations of pronoters and
_ enhancers from vari ous genes to achieve the

OB RBIEFVE T VHESTY i ed aubevenars! FPRSIET athéi® usinggioothimtions of
promot&@}dﬁ@eﬂl%.ﬁ&% fr@m"‘%ﬁi@@?ﬁ%&ﬂe@ ke e BER L Rasedi Q- hed aboae.

information on | use (3-actin sequence obtaine
f Vioth thotisezige nd mousn P o tias amgiilss) yseR, tasedNeBInfamektion on

: _ x a i f-i . Yy t
e kPR A e AEE0 Oy 1S SR oty PR, PO %1 o
the J ad@@q@é@r@t@m/ai h@mmlrﬂfddyﬁﬁif pedydeneichged THepCEdMTEashieector,
Jqany - 1N | o
ot o QTR 8 SRSy (RO MBIl i
of mousp GregtiBask emplified by REGayud mseist igodty Il goiedWhsite dfgi3].3-Basic.
Ancom} AR st e bAEE e BREAL heh B VEr @i o160 e
- Ppost-transcriptional regulatory region i'n the genomni c
ddg pevidenetipivodokgelkiorhmgim inity senpmE: CWRRE) ondéodchuck -

e o 1 . .
LT T —
PGEM-Tskasiiender, wabthdatustariide dequbheryastdeiecsmpEEM ThaPREs was

S b Xbal i e di
POEMTHIRE, S il R BT pl B, E RSl WD K QTR e o
the Xbal ssige off veA priAct naAPREE Leipmet WHRGhLc-nbe  expr essi on ,

t oy - 1. Vv _{fserti.n
R e RGo YEE BB GPRES bR ed O SEb RS atuy
enhancerrpghen inge-the ol §3rohing site GYCEe fthds SpeirBeBasily of p& BaBasic

o r Q. - t - - was_ .. -
e R T
CMV enffageexonduse fraotintpeompter into e MCS (FlE g 1). 20 As a

£ODLLRlr g&g&a%g%ﬁﬁgcﬁ%bﬁg%%%é{d%@%& YEAE AR EF 10

insertin
promoter @HWW%&%W Vg 82 WO 759975 %rrhd@WIV enhancer, into
MCS of peR@AGR(FiNfQ MCS of pGLN vector (Fig. 1). These
: C)Pvectorgﬁ&g%é?fndependenyky i ntroduced into CHO cells.
Thaee weelorswererindepsnt enthyeiatrofuced doe GHE ablit offhe oellt were

cuur Y0, 35243008, L0, BEHLALL R Dl O, 2
Luciferasetssey Pymierad phactsuiin shoread thatithe constructed pmAct-Tuc-neo had
significantly higher activity than the other vectors (Fig. 2). Thus, the mouse B-actin
promoter of the present disclosure was found to be sironger than the existing CEF promoter.
In addition, it was also found that the activity of the mouse B-actin promoter can be
signiﬁcanﬂy 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 ¢-H-ras), pCXN-A-H-Ras (activated mouse c-H-ras), andr
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-H-ras),



significantly higher activity than the other vectors
(Fig. 2). Thus, the nouse (3-actin pronoter of the
pr esent di scl osure was found to be stronger than the
exi sting CEF pronoter. In addition, it was al so found
that the activity of the nouse (3-actin pronoter can
be significantly enhanced by attaching the WERE
el ement or CMW enhancer thereto (Fig 3). 30 The
pCXN- fb&%@@ﬁ{acﬁzw%ﬂwe tHEFRS) 65 p@@%ﬁ&é‘%&s éeqtivgted human c-K-ras) (Fig.
4. Thgieéfﬂﬁﬁ%'sﬂ{?&&f th%@ﬂ‘?é%ﬁ@@)%h@ rodfa%sggzjgﬁﬁlé o3 Ether 1t is in the
Hras), s?aC|VMe use c- raﬁ &

active fcp@g/midﬂypeﬁ Haga% @gﬁq Tat) @dn}?@m@@n&errag@)’}tmfée mouse B ac‘[m
by _cl oni ng nouse c-Hras gene, activated
momma%pﬁgé%%%h&wbm¥eand activated human K-ras; and

Sneahealivghe pesrehnngepaxNowecth g the ccrre@pemn YV anbencer and
" mammaltn G Q&S&»xb%ﬁ@%? Ma 40 %ﬁ@%ﬁ?&? q”dgé E%sr?{gfa%lﬁééfﬂﬁ?fég&lﬁgg%tgry

varil ous ra nto

region O%Wpo@qmpleélep@rt@ Wetsegemned: scThence MRS asid oottt B-actin
promotet Jb%lcﬁ&?vr@gsesrtrong %&#zﬁbﬁe{a\l_ Eh%gké%ﬁ%ﬁé@tdg? %l_s (aj.rf?ﬂgﬁrﬁ ed

e presenc
EXPIGSSI@@XNBW-S laReis g (Chwlwemef@rmﬂl@s?éptesmm adivityman be further enhanced

by o AR femcbostnal e, WSy tealal iy s e

present digckosgrar dl ess of V\,het her it isin the active form

Sl‘,m,lmmwlld type, H Ras, "K-Ras) confers stronger activity _
T 4 Mg nBMee hdz 8E Lhkddide R OU&I?f A ex
3 di scl osure. Spegl %Ea]f g ﬁ?e]gﬁpfﬁgggﬁtorgmpb“mgem 2

mammiﬂl@aiﬁ*aﬂlﬁepremﬁbﬂ Iaamr@biy blﬁkedtml‘d_reamh@n@ewheami thervacroradoingrises and is
bI fgg [ te the.conbi nation of the
APt ﬁr%s?% s@glap nf:%drlln FaGGMAt6ry  regi on of Wodchuck .
me;aae«:cmu Sispébtt Herg BNOMIded Seql 6 CallutNRR AR dhd AR hi. 3k losed
b (3-actin  pronoter could serve as strong pronoters.
aoveThe present inventors also found that in expression

Y 8 HTBsped! thitlend plotigsea QA1 mltﬁfe%om% BRPTRR? hPRsclosed above,
activity can be Further enhanced y CO-expressing

{ﬂmmﬂﬂﬁemﬁﬁﬁﬁﬁeﬁewﬂﬁéduct Ras, which is a transactlvator
thhlzlsfoﬁrméag ' ﬂ%ﬁé ﬁepmﬂ[ie%sg et Jggsfgrl g 81E01nrg Sudrg]s}}?ed g)ﬂﬁexn whlch

~first aspect; ere I's provi
cormnprisBNAlioomes 4 Dfdbttornm;l’mlg&ilmveator e din@bskd rboy - a‘iﬁthaﬂesﬁhﬁ@ IHatc@pressed
to an enhancer, wherein the vector

pi‘otemh'om%[e)Cgigl‘gedyclqll(&()fgleglggpam e of expr essi ng a DNA

anc otlh Bged théraRsAGiiMBd RBthod for BxpRRGANE 1&SPEONA HN88 cell in -
rovided a cell in culture conprising the vector '
culture, gfglcg F(g]@ﬂnées%@rodal%g the vector as disclosed above into the host cell derived from the

same animal order as that from which the ﬁ-actm promoter in the vector is derived.

In a sixth aspect, there is provided a method for rexpressing a desired DNA in a host cell in
culture, which comprises introducing the vector as disclosed above into a host cell derived from the
same animal species as that from which the B-actin promoter in the v'ecto;r is derived.

In a seventh aspect, there is prevéded a method for expressing a desired DNA in a host cell in
culture, which comprises introducing the vector as disclosed above 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 -actin promoter in the vector as disclosed above is derived.



In a third aspect, there is provided a cell in

culture conprising the vector as disclosed above,

wherein the oncogene i$ activated. In a fourth

aspect, there is provided3& nethod for producing a

desired protein, which conprises culturing a cel

conprising the vector as disclosed above; and

harvesting the expressed rotein fro cul tured

e presapt di Bipfo 1 “ﬁ“ﬂﬁ?@Hg§§%3%¥$uvﬁgkgqsg'proviQed

(y AE00R 04 0O XRERESA RnAndRal padinihimdnr & dpstbigbhted to an

'k culture, which conprises introducing the vector
enhenceras di scl osed above into the host cell derived from

[ ]gel"hef[ﬁﬂ@coﬁﬂ}d&?fkf [or d}ﬁérﬁﬂiﬂid dﬂ?incér_rimméimbﬂ bm t)ylggmegalovu'us (CMV).

-actin pronmoter in e.vector is .derived. T
(81 RetDhSpoenoa ReH: TESIb B GBS e B g et Virus

Pésmansﬁflgﬁfoﬁéﬁ{%glaﬂ)rﬁﬁérﬁ?ﬂ (?@RIE)D a host ::el | n qu ture,
WwWhi ch conpri ses i ntroduc vect.or, as _di s ed.
[AbBhieDNA: e St 2Repye aéﬁ?%@ff‘?%eﬁw i P i%_r'f%fm
pmmoteﬁsﬁﬁ{)ﬂgﬁt [ﬁgcfﬁllﬁgmgfegm whi ch the (3-actin promoter in
the vector is derjved, In nt h_aspect, - :
1 i B8 cies Gt o e BTG AU HRS FOHPA s ode
sequence Eﬁé&n GEIRQ D NG Add @e othohlieofrpetisponiatrcodpeisefhe
~the vector as dj d.,above and a vector conprising
nucleotidg mue@gﬁg@w% 1rbSEé§]1p?)roT§§)s 2 .
[FL?H@BNA deakiaict bnf3, whbest r?ﬁé)lféﬁmﬁdﬂimﬁde Miwed from
he sanme species as - from whi .3 .
Posttranspioefee A ﬁ%mtéwﬁéﬁmﬂg%rﬁgg%%ca‘lgli‘eg&?%f;%'?%éa?‘m in
G- ' 12 sdtastioaoadrsompekatthe ntdedtide sequence
SEQIDI%%f?%&?ﬁgﬁgﬁggﬁ%néﬁts [%?-[3;];HF1] A DNA construct,

shown in WREY ' NOaZmammal i an (3-actin pronoter is operably

| Rkedot %r@ﬁsizggw@amA.cohﬁncfhﬁaﬂ%f eadis} o6t of [1],
erein € _enhancer. i s ive r Ny
Bty veorqeat Uingom b A0y AT o[ S RDPARARLRY fikeed
downstre&h RaReShanBal¥eOoBlebie krddepat i ti s Virus
Posttranscripti | Regul at or. . :
SR s GO0 GPar B S B S ot DIt Alencoding 2
sransactivefd® Mmanmmal i an (ﬁ-actin pronoter is a rodent (3-aﬁtin
ronot er. T constr I e
Ao veaise 6 0oy roLbe TR Epob s gSroqlRER AL (0
0] BEQekiar D104, xﬂ}mfiehh_hz oaerpehe prod(@-ia&ekn pronot er
conpri ses the nuc | e
et i iFar oy B0 aht LT i G EN CERR a desied
protein. Whodchuck Hepatitis Virus Posttranscriptiona

@E ug%Lory Ele ”%e&%?ﬁ¥%nfgﬁyéfﬁfﬁaﬁﬁﬁ nucl eot i de

ng a DNA encoding a

EPTIINEHRE
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SEQ ID NO 3 and the manmalian (3-actin pronoter
conprises the nucl eotide sequence shown in SEQ ID
NO 2. [7] A vector conprising the DNA construct of
any one of [1] to [6]. [8] 4he vector of [7],
conprising a DNA having a desired DNA operably |inked
downstream of the mammali an R-actin pronoter. [9] The
vector of [7] or [8], conprising and capabl e of

DB TR D PR ALARL b o PP e oncclne is

activate(?ﬂcogene productd [11] The vector of [10], wherein
ncoge roduct.is, Ras, [12] .Th t f,
519 B P T picyhichiet o e G B
Umacﬁaaﬂpﬁim@@ﬁuceﬁ_otgi n. [13]2 A cell conprising the vector
one .10 w4 1 A cell i Si
T thecelor B aipichint 5stanedsfl o) “Cherein the
Q[rp]og@nﬁuioganﬁoﬁé yEft 8flto [[1ahwhideiseehdmmilifriedf]l, i nto
t or,C risjn h di th
PP et A EEI o RRITS HEEEERT'S 78] The cell of
[[lgﬂ]IheVWelllgdﬁ an% ofe b [A@}fool B dvidelt Is defite] fidinehesnic afimal order
an n 13] to [16] ,,.which i li 1.
as thet SOREY PR BRI AR [ s & rodent cell. [ 19
The Tiel dellaff | By wbich iofer[ved]frano tHel8ing antmal Ispéaieschsthaidpm
m.t he ir‘r%& order as that from which the

. fro sape. a
WhIChth(:&%\Cé’lnim%ngeEﬁﬁsc%eP 'S derived. 10 [20] The cell of
uqu?] norvhuinan rankpenieedinhal dntotwigcls theeeglnt awiordip@tn ay one of [8]
as,that fro which the (3-actin pronoter is derived.
to [12] hflﬁlff?en,&mr{%‘%qﬁ%'na.n transgeni c ani mal into which the
\[22]torotipotot ciilhigic whighyheovrstasfof pay ong of (811 [1Rhis ipeedyiced.

VB AHERY Lol fltadhag BRI GIE Wi Cpblib ety g cel
comprising3he Yoot iRl end harsention il expiessed Bt Gowi the cylfied cell or

conprises culturing a cell conprising the vector of

12]; and harvesting the expressed protein fromthe .
Wit Thearetbed pf (93], which comprises adding a transactivator to the medium.

[25] A method for expressing a desired DNA in a host cell, which comprises

introducing the vector of any one of [8] to [12] into the host cell derived from the same animal

medium

order as that from which the B-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 B-actin promoter in the vector of [8] is derived.

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



medi um [24] The nmethod of [23], which conprises
adding a transactivator to the medium [25] A nethod
for expressing a desired DNA4n a host cell, which
conprises 20 introducing the vector of any one of [8]
to. [12] into the -host cell derived fromthe sane

ani mal  order as that from which the (3-actin:
pronoter in the vector is derived. [26] A nethod for

ex@r%%bgg: - tr Bﬁ](e:t:& [DNAWh[bve tofrtcgf nﬁes ﬁg%e enhancer |
¢ P P RSl gek i 413 Wk patie
Postﬁgpeuptamahﬁeglﬂabrjﬁbmemwlzg he (3- aﬂ]l 3 ]|¢or onoter in
[l od_for
ALEES o0 33571 Besia ok eabantetio gy s

}'Ih@methodtdfad}a ohdgf [Bh]etov[ae,] afhi€H c&n%]nseaﬂasanﬁg Glhe
nco

capabl e of expressing a DNA e ing -
eltmmhjc:lgtransacqzitgl go?e into a host cell which is derived

f l36d 'ﬂkﬁems&né of pEjCDIES(:f{SO}Vﬂgé[BS]‘ rvﬂiételﬂ\fﬂel(ﬁsﬁsﬂd deérﬁlzi % gwminalian cell.
B IRB BT E il bk 505 8], s st coib ghdnt coll
t v oge oy kort Sy TTRL \ B oy ong IR e s

c€39] Ao in anittate @eiprising 36 v@scﬁiﬁbh%ﬁﬁé of 'ES«]rﬁaﬁngwherem the

the expression | evel of a desired
ﬂfﬁﬁe@%acqvﬁgeértl ng upstream of the desi red DNA a

d
| ﬁﬂ?ﬁé%‘%@%%““”%@‘ﬂﬁ%ﬁ% b Wil 910 402 538 S 3 o, i gpmorises
- f irofvangtisivegtot hbangope @ 5310 [I Bvath tef hekt Q@lsdelheéd By the same

35 .nserting upstreamof the desired

R %@ i Egpohpate &eaqhwaomclrt@rm theevestars danverdal
qu?:k\'?—%g% m?ﬁpf&?ﬁ?%%?%&ﬁ?ﬁﬁ%% \?mhogthq i \E{"ﬁ Whlch comprises

| E:lgz litﬂ\;t.l\lhgthﬁ rveetot Dﬁaglyamnee:tﬂ"[ap ﬁe%} adt(ﬁalhﬁ&&gn '?h?@ﬂﬁ'@ﬁl the same
: erei e er_is. Wodchuc atitis
- %8%%%5315?&2%9 Eﬁﬂé} Frestim paerapter IEM@%br {s\iermyd.

[[44] AThehsEtdh %Sipl‘%&lﬂggzgh su%‘ l\?%rfn %ﬂ%t%@p ﬁ{]&ﬁémir %Tcl} comprises

CW enhancer . e net any one 0
[Qm?du\,wm tbmv@ml'mf [&bmdl ameetdricogpesige el cApable @F Bgprassing a DNA

cL vat ene. [,36 thod of any one of
[eﬁg‘?ﬁ’?% (e lioﬁae qLE‘g’]@J%Eéq qerived fromythapaespecies as that
- @k whicB flle IIB&ui wbiet: ﬁfth@@h@ﬂ@ fi to [35],
- wherein the host cell is aro enéalshégkd
~ [43] A method for increasing ﬂ_w expression level of a desired DNA in a host cell in
culture, which comprises inserting upstream of the desired DNA a f-actin promoter
derived from the same animal order as that from the host cell is derived.

[44] A method for increasing the expression level of a desired DNA in a host <ell in
culture, 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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[38] Acell in culture conprising the vector of any
one of [8) to [12]. 10 [39] Acell in culture
conprising the vector of an¥aone if [8] to [12],
wherein the oncogene is aciivated. [40] A nethod for
expressing a desired DNA in a host cell in culture,
whi ch conprises introducing the vector of any one of
[8] to [12] into the host cell derived fromthe sane
15 animal order as that fromwhich the B-actin
pronoter in the vector is derived. [41] A nethod for
expressing a desired DNA in a host cell in culture,
whi ch conprises introducing the vector of any one of

BnefDeioBﬂpnbﬂofﬂﬁ]Dﬂaﬁzﬁma host cel | der| ved fromthe- -sanme

eci eg as._t hat t -actin ‘

%ﬁoﬁ‘if’eép ‘ﬁ:'é)%%%boev gor%llésrl Eﬂ Txi)ﬁ ﬁmethod for-
" Bigp2 esshm@gmmi slsowind aDApansen baster ticlexising @EFLpremoter and
i.ses i ntroduci ng the vector of [8] and a ‘

_ qlemous% ‘%CSPPE‘%%BHQ ng and capabl e of expressing a DNA .

15

20

25

A Best Mo

Bgci)dﬂ alijs@gtans seeving Vit oifedtnefthe WIDRE and e Qchhnasoer on the

mouse 53 Fi v%do romthe sane species-as that from which the
% Inrl Tonoter in the vector of j8] is derived. _
]flg:a‘} xsm etpoh flewing theefion gf mosseRpy mobinm. tlz@\mtbusefﬁ-acﬁﬂ -

promotera desired DNA in a.host cell in culture, which
conprises inserting upstreamof the desired DNA a _
B-actin prom)ter ~derived fromthe sane ani mal order -

Aot Glyibh Ol RPestopel | s derived. [44] A method
A& g the expression | evel of a desired DNA
m memswwidn pryvides

DN eonskhicttinadigt ammmrﬁ—w .
pmmowr W%ﬁ%he sa%&gn e%spem e%?%%%%he Th.c

DNA congtouts ang vectess qﬁthe\m@sensmsmum@tveeuse@@dhﬁ peprerio of desired

errments. Fig.. ?9s a h st ogr am
arison bet ween t he eX|st|ng CEF - '
i ﬁ?aﬁ%érébf %anc%rhx%ansthai _

the WPRE and the - . ,
nm@rémmatb@ pwnmtemmty of fly, present

DNAs (fo&@ :gBE.l%V\lh%%%Xpaon S DNAs Sidanam ehowi Fﬂ)t&ﬂ,ean\fﬁ&{semm and

adianthact

_ invention éré lﬁ:k?ﬂ%«%tﬁ%rsﬁeﬁ AP efﬂb?er%fcﬁ% istphARdd e @ﬁsrefore, the -

e nouse | 3-actin
phmsc operably linked” also ineludes cases where the mammahan B—actm promoter is'apart .

* from the enhancer or where a certain geze is inserted between thern, as long as the promoter :

0

‘actwlty of the mammahan B~actm promoter is enhanced. Tha t_anhan‘,cr may be Iocaied »

upstream or downstream of the mammalian f-actin promoter. .
The mammalian ﬁ—actm pmmoter and a d@smed DNA are “operably hnke ” means -

that the mammahan $-detin promoter and the desired DNA are hnl.ed together such that the

'expressmn of the desired DNA is induced 1:hrough the activation of ﬂm_, mammalian {3-actm

promoter. Any DNA ‘sequence may exist between the DNA and the mammalian ﬁ—actm

- pmmoter as long as the expression of the DNA can-be induced. Hercm,, expresswn of -
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pronoter. Best Modde for Carrying Qut the hive ration
20 The present invention provides DNA constructs in
whi ch a manmal i an j3-actin pronoter is operably
linked to an enhancer, and %ectors carrying the DNA
constructs. The DNA constructs :and vectors of the
present invention can be used for the expression of
desired DNAs (for exanple, the expression of DNAs

,.encoding a desired protei anfJ sense nd. . .
DN SR e 8 i i R PR e e dosied
pnndn_paonoter is "operably linked" to an enhancer neans
t the, enhancer, and the ma| | | .3- [
IR eE DA s R b ot raPRRRR R R Bl bpmcers, s long
they conseqently orerasethel ankent dhigetshnger f0AS (thRANAsherognedghesugh
transcﬂp%%tblg\r/ Et Ic?{s%geglggcggcgigeggcge%f it [{al{}g thﬁqpégf;eg?ﬁeéahancing promoter

| udes cases

activity, andrimgdéranl mfeatdomppise modug f 09 $papEnhancéns gan tifeince transcription

en cer. . \Wh . [ 1S
e L
promoterracftga?ﬂy% thay £ autivate tpmseription fram enlirmee df sevieral &ilp hasareirs.
. H f .

ruterfOGEAGH Bl REALE AL RENIRASM e b
transcrited it adyo mayibalagetsdmethimiis gene, o apiévaibihy tapsiisgion. As

. - I N t: .
dscvell585%, (g 16 R 80117 AL g, pR i,
long as tbxpessoticamountobmBNAsProlned thradslc sanseripigih therefore, the

enhance%%&iﬂsf A JoOht Afvehfitn m&)ﬁ&'}h&%‘tﬁﬁtﬁ%@é Y SRR of mAWAS in

, uence may exist between the and the
cells andhenheatd tn offBieney iof aminsy i raslatios thiongh aphibifign of mRNA
degradaﬁ&éﬁéﬁ%ﬂﬂi%ﬁ@ﬁ fo&" AP g RRIA Reide@gtiontter ei n,

(pression of 6 DNA" ingcludes, both transcription
dntingle sABANGET, BRHIVOT RIS ERNUBRATRAY B B3 1sab et ed
eﬂmceﬁfﬁtﬁé sdif ivRGti B € SO Herd it i3k O BrhahB@E thalyDeBso used in

~limtation on the type of t'he enhancers, as |ong as
Cmﬂbﬂw@ﬁéy consequently increase the anount of nessenger

%ﬁ%@%g@%@%}e @&t@_eﬁthﬁ%wihn BndlHiddn ﬁwmt @®FV enhancers; the

( u I de _sequence a e

R-US” SgrRepiin LA R GRS hQoh DBt S P GGt 13985 Sv40

enhancef] erﬂ]:efn%n sfleBfe BAIREL é}ﬁ)tﬁ@%ﬁfﬂ&&aﬂ?‘c [%-E[Ihﬂﬂﬂ (FHS. 164N Acad. Sci.
e e Cr.l | ON regar ess O L at

usa., Vel 80 L S20TENoBD): b e Ehnin cener pruSe S8 h Aot ¢

ImmunoP! VSO SI(3RGLI2B6195, 1090y Casferal énhaherrs sraSEREphd @MV

ah froma distance of several kilo base pairs.
ennancesyr t her nore, enhancers may be | ocated upstream or

OWPRE thae BEBroEpartgetdderagiion simildrdo the human hepatitis B virus
posttranscriptional 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 untranslated 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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10 transcri bed, and also may be |l ocated within the
gene, to activate the transcription. As described
above, there is no limtatiqgn on the type of the
enhancers of the present invention, as |ong as they
i ncrease the anmount of nMRNAs produced through
transcription. Therefore, the enhancers of the
present invention also include those that increase
¢ .
o Vet By oSS b eed TPl R R pERARREC R or WERE.
Cytomag;aluvﬁnusasomecbﬁl RINesGS iniwefgltiam atayde tbmsesn&bhwsztaﬁnmnbﬂluman
CytomdBENI 8 diGho TRMRA SRS GhARLL R anfhald. N @ﬁgsegﬁagﬂses Bt are
nore o |ca ancers,

infectioph o ncan}man:ccemsmafs mﬁgdep rf@s@fmnptlfn Vet ifactiais s sxdentts (e.g., mouse
f

Cytomd RSy %@Weghgﬁc%fﬁﬁcﬁhé&ogéSflvnvtvﬂez%tsgagrsg 92kt own.  For

€ enhiancers  use resent

examplPRECM Wenkeaicars o @nBﬁtﬂeA(:@@ﬁRn DB Xdddbre thunjan Cyremegalovirus)
i
commeralysavailalg esprgmcvramtqrs (J@'BQCM)V Anifapeers as Ngert of AMAY promoters
(for exaﬁgﬂe Copf-Serd }é@h}; r{gen? S%téﬁgDﬁ;B Ilﬁ&ﬁ)lnvﬁ%rr%uﬁgh € A more

regio hor none

preferawg EMY%b@:)cer pseﬂzs@amesengmnﬁqméﬁew oBmRamEdhanucleotide
sequend®sBoWh S . 4enhancers. 25 WPRE has been
reporte e a region similar to the hunman

hieatdters greapwﬁa@ucls@%dq segnaces priPDiglthataliawanisiation of
transcriftiéEdthg ORRVERE:mP&3eMd Hae ta'%%nééﬂ&%%iﬁ&ce 2 Eéﬂei’él S For

I-'Tus genom c seqguence (GenBank Accessio
examplgquenaters Erdokayates phze Z. pele ey @%CI‘FC?E‘OMT%EG@P% ATGACA

sequencl:gﬁﬁ:a{eﬁ at O arf -35 Sxegﬁ‘éﬁﬁ%lﬁ BEHYRNERICAPHQSPRNMoh Qite.

post-transcri ptional _régul atory regl on (Journal

Eukary@ifc R?PF’@F%@VPWHV inckpde %T%B%@D%ebzi bpogg). Later,

aRFAHSBBMSH Jﬂgtn:’r)’?roﬁrﬁﬁér%\éh bR hisaest Of-SctiepRM R 1h I@lﬂi present
WPRE i nserted into.the 3'-term nal . untransl at ed

inventiqrie g 1§ TeFRAlIGEPraCH PIOFRAUFEETY Phdirad domp ARY BB g¢luding
human Md’ﬂo@éﬂﬁ PAOLHERM-BMimprbRofer Lok BS reféralﬂ?%séﬂ S oA DeRJdent B-actin

: h h
promot R re%gggp tgdlgi)pqtﬁ.ﬁe géjgﬁérgg}%c%l (ojgplgéﬂk\é%) R<Easssi 3 oeNi"eSZ’a 9317) and rat

B- -actin p ﬁ)nﬂ)t Ak ?%A@@&Qﬂm Nd) Wb(ﬂmdS}S@ﬁSl% us%ﬂ eMeRd BI\BSU@‘d'ﬂnpnsmg
a | NCr e Cl enc no acid
the e AETHE SBYVS LA D NO: Siarads BPEY mitsr i ggnamrghian

B-actin BRNEROAREE iISthe PrestheinVWiitonused i n the present

i Bl i St 1 A AR S8
Castomﬁﬁﬁ)aﬁ,clabtr@@maﬂp‘ﬁ@j Bahysesnbohi, thetrkapRatharapd S&vasnorpha, and
more spem%caﬁy mc}l\ge Thice, rats, and hamsters.

" “Vectors” generally réfer to carrier DNA molecules for introducing a desired gene .
into hosts, and.amplifying and expressing the desired gene. Preferably, vectors have auxotrophic
génes 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 ampicﬂﬁn, tetracycline,
kanamyecin, 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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Cyt onegal ovi ruses used in the present invention may
be those infectious to humans (hunman

Cytomegal ovirus) or those infectious to non-human
ani mal s. Cytonegal oviruses §hat are infectious to
non- human ani mal s i nclude, for exanple, those
infectious to rodents (e.g., nouse 5

Cytonegal ovirus). The CW enhancers incl ude those of

50 posBRIEaR 881 ST CENRATR AL EL ORI ke8I surfac

antigen $9¢h QS BGH @vdpiorsand EJhﬁ @ylﬁam]g sAcTEdstion nidokert, @@BA &1ls into
tonE
which W ERes TR A GLEH A0 S LT SRS i) BPED i ysptagyf the

present mnﬂam&rwe Bscnanpaditcedf cabide spleotedt elTbe vichas meyaopipeise signal

seavenc R oA SO A8 RRFP A B Sl AR s peim
signal sdqneﬁdee{J Beseinl., Volv eﬁﬁ(D}grp 435 9a4 3BBIAL 38T hrpani ks wrgd twhhen the
polype pp (#Jeg ag%%r&g??e gsie%uenﬁfas% awn L | SEQ I D NGO 4. Pronoters

e sequences in DNAs that all ow
i Tiietel iathb dimitation bn dirstypé pf ventors $¢ bgupds thepressapinaeriton; any

vector may %e QY aSp%& %EIW lﬂ?e @e%ﬂ)lll ‘ﬁlde%ﬂﬁxﬂ & vecfo® (for xample,
B rie el (forg

otes Su
pcDNA1 glpvmgw pEﬁFiBﬁS m:rmzre@dsd REFTGRCA 1 B 5§%d&ﬁ@b§EF pCDMS,

and pC){l\? CRALRS frived (Proﬂ{]ﬁ‘)sec% %el gfof &%Hﬁ)% kel Yo BICOMLRR irus

rranscriptionini ukaryotic pronoters
expressioy pyséahT nvitro g@jepl&ac'PAKzS)b@gmaderwg@ eﬁgessmrw@,fﬁpﬁ (fapexample,

pMHI1 aBJi p?ﬁ&i)”mﬁ&%%r défﬁi@d REcHR ?ﬁor%%aﬁ fe3}|)ﬁ§V' T P Rlex]cw),

bresent I nvent i on. an -actin

retrovmpfct@mwccéwem (Toe exramplocri pem, awt-%nﬂ%éwectpw&lﬁucﬁxwple “Pichia
EXpI‘eSSIBH @F@%ﬂﬁ@%ﬁz CFN‘{?‘I 1 3H& EP Q@l’)agﬁézﬂuﬁiz@ﬁ% BEri¢RNvRBrs (for

a rodent (3-actin 20 pronper,

examplef BPL@Saﬁmdl @Tﬁﬁﬁ)s@d(@ cadic YeRtops QY1 -BiPe(“eBREmAK C-iype vectors,

BR322GBRES PR M pCONIS 17h tROPrek@t inVRnAGH, ifis PreFsRbRIt
P A%% aﬁﬁ,ACCESSIOﬂﬁﬁ hNVOg§378flcgn be S?ed Theouse

vectors tE»Ma@&wp@ﬁ in prgupgignsils.dadde BereRPESSRBWACPTS: SEQ
KPR LD Qi1s Arel edRE Eo@rt@fs@&{b'l}egxpﬁ‘éss %eﬁ@@iiﬂ'td) @erease the copy

(3-actin pronpter t ve
nurber {{GgraRE & SO OPORHPID &7 “aﬁg Q&SQ ce l%lacgﬁg(ﬁ)'bq ryicleic acid
synﬂmm%’}f&ﬁﬁiﬁ? NtRctopebi! ﬂﬂﬁg DHER gfe Easdxafpld) pOREDI) that complements

the deficesgy GBI hBE LSPBIPRELPIR (MERGde i oo,

%E&ect@ﬁ%fﬁﬂé""p‘k%rﬁ inveNB6h Biag al@enshaist ¥ TINA eficoding a
s e SRR RTESLEL 08 e e A,
and is al&ﬁ&ziﬂeﬂdraﬂmﬁvatﬁmeﬁa&bﬂm Kunowe Ghodastiviame 1raihxdastthﬁ£{a:havhlch have

. ne ave nO tricti.on Slt
N i i Bt S bh S Phor pRglehapaPhaingo iscisments

~and thosﬁ&)&uélplﬁmzﬁaln%@NApmmmg @Bllltjﬁlﬁllt&iﬂl&ﬂﬂ? enhemct enmcription by

nce, -t ransl . .
activating otﬁer actors. T}lere 1s noa fnmtat:lon on the type of transactivators used in the

present invention, and any transactivator 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, fgr, fms, erbB, abl, kit, crk, mos, raf, sis, ras, myc, fos, and jun. It has been reported
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initiation and” term nati on codons, and a replication
origin. If required, vectors may further conprise
sel ection markers for selecting cells to which the
vectors have been introduce®d. Such selection markers
i ncl ude: genes resistant to drugs such as anpicillin,
tetracycline, kananycin, chloranphenicol, neonycin,
hygronyci n, puronycin, and zeocin mar kers that 35
aII§m1the sel ection usin i ndi cat or an activi

that actiggted Frup JrEAOHS SBIRUrBE IS OLrPresRPREr Crupighich
the hum@s pCctin bhﬁﬁot&l ik O¥¥e R ECHbRBhiSbHYVHI. m@r;emm 1994). Ttis also

m ssion as_an indicator. | ssi
Preferabi%@ uSe R {1} bR PRRSPREPECING gla? B\fﬁg@?ag s F]In’as’aaéld c-1as,
and whe@ﬁhd: 1 At Gimidy st thaesb gairtfhgin a&uﬁlﬁiuéed E@l g@ﬁemﬁa%ﬂad “the
Zmﬁﬁ Qy u3| uch seﬁggtlon mar g
ras suef I RS DORE BTG Th LG PTPRDS BB | Vo sEfud &
transactiveRe, RdsGady be ia élslveild pe onkittle fote VH@MRdGEﬁ thehy@esent invention

s more B R SR BB R M B0 e i i

%qumméofSEQHEﬂﬁﬁtUdeSsecret|on As a signal sequence for

%oélg%g?‘l? crn%t Iégtﬁjjr@ P ﬂ%&?{?ﬁ@; ﬁ%%?%%%d (t(’j] e%peress the
genes mlfsﬂ@gevdpenf t: Inmnnpml Methbdajﬁbs emressptgqﬂmctem a gtage-specific manner
mclude,&%e A7 ggeftlb utsmg site-lg gc:éﬁ E%{)}Elgmahg?l tsﬂ%ﬁ Ny, 0L IPCS(P system.

Sent 1 nventl
iy is a/&mbmbmm/ddrsfedfmm ESgdchfcltar@phgge Rl @vmténmgdlstes

s soof B U TIPS SRR, TR gt e
spacer rqzi&B8RRated D8N HEF flapkinys 3-bpdncrisdxppeal saquoncss that pereelas
recognit orno u&l%gscitor 54 bihdldeOr Wﬁéﬁ‘ﬁ{k %)XP s%ﬁﬁentce 1ﬁ%oduced into a vector

OVITUS expression sy
so as to pB@@fFSAK&)GXpFﬂSann otfle desizad g@mrtb@, g¢r@rpavé>@teespr§ss(eﬁi@t desired stages
|
by remo@fﬁ%{ﬁéclf %’ FQL}M&Q]C@% CPé\/ﬂﬁ')ll_gm@lﬁhgﬁ’ 'gll}]er 15%61{1%( b&gﬁ)@ the loxP
sequence gtay beiany siigiey longds tean @umar?asahe espappsioa of #m dmsisey gene, such as
betweenéﬁ@?fongﬁér' N8 Hhe/ 8GO &ré B%ﬁgﬁ%ﬁgh ﬁmi' bP'aEﬁ'e@edl admmlstenng

ession Kit I'nvitro
Cre 1tseIBar;a Dnrmn@dmgu gens- d¥fhopd G@ckoes%yxt?raﬁs us‘é‘f@%“@ s such as

transgenB BR824 d@iﬁ@'&ﬁé&m cainfe B r@é%kdi %19:% éﬂe (bM]iﬁfeEﬁ/

adeﬂov%‘::%%é%’fﬁﬁs?s CF%&WiggE\gg%nReﬁi ﬂ%nﬁ%ﬁ p1%t%? 85)1 19850'

Site- spe&ﬁ@frt?do?rﬁz’u?dtﬁ)ﬁ u'éﬁ% su¥Ie € stfﬁﬂﬁerqﬂud&hg%ﬂfsﬁfgsﬁg [RT,
mamal i an cel and to %%e exprg@glpné& ctors. \Wen

Zygosaceip@oqu@owm%bde%%vq«s F, phose Qe genes

An&thb® usﬁigrsﬁlﬁgﬁ)tfcb SudtoRMetr cmﬁm’ﬁ%thdﬂﬁ ugiap@srhénes such as
cells, o i troduce cells

IS ib t
codysong.qaoR Heh ¢cbeTeH o1 BB G5 HoRGSRe PRI on 5 Vet 6
describe@ @BV, SiITHsdMERoaS Ae k(nf)% 16 X12d¥p ksBilled @i‘@e)artt fval can be carried out

by usmgd:é)lrrrg{l%gf %%ﬁ@iagget ]?lgg&f, W%/-%pargsdslotnhs?fs mrﬁ)nvnrg ge;:S tetracycline

expression system (Clontech), and such).

The present invention also provides host cells into which the vectors of the present
invention 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 celis, 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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The vectors of the present invention may also
conprise a DNA encoding a transactivator. The
transactivator is a trans-acting factor that
activates gene transcriptidf, 25 and is also called
transactivation factor. Known transactivators include
t hose which. have DNA binding ability and directly
enhance transcription through the binding to cis

el enent s and those which have .no DNA bin
cells, plagbpells; gndfunzalicallp.can Py st %elfliﬂébf%le#ﬁoﬁfﬁe 3 b’és animal cells,

mamnaﬁ&{ dYRULAEOtNE hubRG! Abose, Tieker, kied mhl(fcmekahpl@nCHﬂ) Cos,

373, myplogso bt e USRS el g B 52 (or example,
XenopusiRest Bd»&y@ésl(wanﬁ@ e\fdl r@nspgsa %8008 1 Pardiakdsd el Bl (Forakample,

d
S AN T O T E A T e o
cells suclﬁraQGHﬁI@HO@i’& eR6bIP st c. al8l. Acef SLabISA,ibed/7, n.4216-4220,

1980) g g Ieﬁégoco#f‘ée&s%d" Srial SO REF A8 py 225 268 s s, or

exampleathEﬁbmf? ﬁbb&m}z—ﬂéhrdﬁ callls tare/latomeh d3ya systeat foo pmdummg pokypeptides,
cancer at,l on ce

and raay G Ao AU Sl etk Lok BT paF e Bl faee e
Saccharb®ydeRcere@isla®), ahd Iﬂlmrﬁmstﬂlﬁgiiﬁ}rmmgbnﬂq;eagvé’uu@rg wésgbergzllus
niger) aqeﬁ%p‘(&glel ﬁg@%@%&g%&ﬁsn&sgr&: ’?eél é%crllg a?en;?\%%gﬁgznrrbgg prokaryotic
cells arealibd. Kbdcterial kellsinslnde E.ﬁchesnchza cOHSE. m}no,, fof emm@EadM L9, DH5a,
and HB Oh_p?@aec@? 90)%6[1%%0 zéle Xy éylftzlzsh atHo@Fée ¥ ak ﬁx% ﬁ%ﬁn@éﬁ% are

Iclhency 0 expressi on vectors
preferablydromahdetll, mbdeepréfierebly fi3matian cpliso pud partipelaily peaferally rodent

ot e , Vol. 16, p.167-178, 1994 It is
ceﬂsﬁbéﬁ%%uﬂ%ﬁgﬁgfg "e to use Ras in the presenz i nventi on.
R griatioblydes]s Keithamy adtivated onppgeas camelgo be psed as thmpst cells of
the preseng g}veap 9. r < uce%%l Ssel 20N \letﬂ@ﬁ la&tbv%téda&cggéﬂ% frfEhd YelRiE which an

enes are ca
oncogens ipefrensed t'a higheréqul ss prrapasedits] normgberlisnon aells it ebiche

mutatedoﬂgo ntL gmix Wien used as a transactivator, Ras rray be
1S §°tVpe or active form Hras used in the

rﬁeﬁs avith anmwemtr:@ ancagsnerpeg byceleinamhigh e morgengHpagiivated
ﬁc:lal'l Q-0 o ec@ﬁc &Q{an%oeg% cENeRAIReh Eﬁ@n@i@eﬂ@is art1ﬁc1ally

sequence or 8. Furt hy rm)re
actlvated/@@];udp seldf mtqq@h_ph@g@ﬁtor CONBHFING AN RBSOL5ES azlpg @r figlve form)

has beerﬁéﬂﬁ&%:%d%ﬂ@ cdlf} R G RichAn At RU8r SRAEI dneo g@]@fhﬁé been introduced.

expressing genes in a stage-specifi
Specificrmamples of erdlsuaavhighoin encRRpncds nreerEddl yscHyated include

canceratéa E&rs-;(? SCinlihGn HRGRIRPEARES QM TEL SRS, VNS0 EsBowasz) The
Cre Iis a recombi nase derived fr.om

meChamB@dtnéﬁlilﬂﬁﬁ ageosene agiyabRD R Atlide Bomoi iR, Pomt mutation,

gene m&ﬁﬁ%hnﬁﬁﬂsmaﬁgﬁ%ﬁﬁobﬂo | oxP Sequences | oxP
equence Conﬁrlses an 8 Cer

oc
D StoRdalebe by B kPR AP SP Ty o RE P E O (GGG s ssvectors
of the pref&k infvBhiY$h R the cells described above, dependmg on the cell type. For

example, the introduction into mammalian cells can be achieved by a method selected from
the calcium phosphate method (Virology, 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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15 recognition sequences for Cre binding. Wen the
| oxP sequence is introduced into a vector so as to
suppress the expression of a desired gene, the gene
can be expressed at deS|redlstages by renoving the
| oxP sequence by Cre administration. The insertion
site of the |oxP sequence may be any site as long as
it can suppress the expression of the desired gene,

(Proc. Nl S Rl oo 00 B By AT A S msghod

(Nuclelcgwidm&@lffololz@me Egazk)obrrsgclgene When the Cre-|oxP

Kicapivet KBS ot 2 GEn ok PO CORTE g Rengent

(QIAGE*X)@B?L@DHWAMME({IHV&@ goin} mag e usale ndiirthersndrhat host cell of the
present Evg@?‘%lslg%&ﬁ%rgﬂfg?% VG% O%C'té\‘%ym%ecﬁ?‘i gncr;oecfgﬁ Igbﬁtg%ag?lvator in addition
to the vaesarng tisuabseaninyemsorf. ur t her i ncl ude those using
I
methodsfr H@mmﬂgﬂwtrecb BNS hsiag theetecteyef the gresemtisagons | Pigduction
systems g(aro{?r{)f] Lﬁaﬁ?$zn—vz?8 %g& 72D PMC&(H‘P 5’8 stell. b G-, Iloﬂuctlon

€ Stage-specitic expr Sl on sy ste
systems dicdedd thest Lmh(g\ml.kaf&has er mekhngtic aelds. k rF@vmxatﬂ@piﬁmﬁg@ed protems

can be o%ka%l%l%g (!up]iimtlﬁg tbov\? ﬁ%ﬁ@@d @st @i‘ig S Utsuch¥ GuRSan be

sone expressi on

achieved yepating tmmmgeulwds t dtar @Wnpien uig gpliws sedin oy gimal cells
include DXIANL gﬁ:ﬁﬁbR? ﬂ'ﬂé IPE}/EHI\%OF @h@ﬁlﬁiﬁﬂ& Fu‘i'h%ﬂfu!ﬁ?n h'?ﬁé&ﬂture

provi des vect ors of
media mayesmprise smrsuppiﬁman@ sigh %So@t?é edlf serps (oSt o é‘llqysbecﬂem -free

culture ﬁl@(ﬁ pr?&%@mbfé"ﬁ%h%ﬁ@ﬂ@r P8y Be %&’dedfte ftheEh AR eTh@éul‘aﬁe pH is
duct | on sgst’emto pr od uce and express desir

preferab}bjr dcok figo SThEhe cHEVatioN i FTEAGAIN QUhal ahoybéo & torﬂS’s@ for
about 1 §f?)| iO‘{") kL oo 11"1@% e d he Iﬂﬁﬁﬁﬁr@ cI‘PJ.ngEcD %eﬁ't&lsﬁﬁtstm@& enginedculture

e intr céd. Any pe i ncl udi ng
condluo@s\taabdwné@g@@ﬁhe pelhge uﬁﬁq ﬁW? SL%IHP(? U g AP éppfopﬂately

detemxﬁé’%lﬁﬁbﬁ'coﬂﬁlﬂoﬁse o ke &fp l‘éﬁﬂrﬁwaﬁy,@ﬂ‘O%SHé/ﬁxaﬁﬁe thieurB@sinder an
The host cells of the

stmospETRRIE 0 #05 (st DTSRl 94 Lonti3 Do 350G gpeferabl, a
about 372’@53%' 180 lmiﬁﬁ@: | RS |c|hfh)re@@ m&ius@sﬂia!n b@:@isécﬁfofr Réimal cells,
xanpl e, ani fra cells ant ¢
exampleg PN foiamiasmn jabeae ke L pariseh suispt Pk
apparatAB4, MBlture Qials]tﬁ-type"&lfgﬁzl dp@ﬁraﬁﬁ:bé Spih@ed ﬂ@ﬁ—tﬁzp@tmmmmaratuses
nmpuse, nmeter, and s
mmicroca s My @GR PHEBPCREY SRy Ay PG it Ty ioer pe

culture AYPhRtusedPiirboate- 5t beln(t appaxmsgl and pakadpebstypaeultse
oocytes (Nature, Vol. 291, p.358-360, 1981)), and

apparaltysggect cells (for exanple, 5 Sf9, Sf21, and Tn5) are
kviesmiwhildsi#GHi peldustion sysparstibe plotins iDtkRe, for example, production

N N T DT A

plant, arfdl the pblvride produced in the animal or plant in vivo is collected. The “hosts” of
the present invention includes such animals and plants. Production systems using animals
include systems using mammals or insects. 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
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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1980) and CHO K-1 (Proc. Natl. Acad. Sci. USA, Vol.
60, p. 1275, 1968). As plant cells, for exanple,

Ni cotiana tabacum derived cells are known as a system
for produci ng pol ypeptides,12 and may be cultured as
calli. As fungal cells, yeast (for exanple,
Saccharonyces, e.g., 10 Saccharonyces cerevisiae),

and filanmentous fungi (for exanple, Aspergillus,

ety Do e S G of e o

that havB k&etiel Bhd &mbr§6s,los tlﬂiﬁleprbigﬁﬂes B&{Hrﬁtbh@ m@ﬁbd: spproghaele given to
Escherichia coil col i exa

the tran R EIOBEO10 DEHAS R A BHAP] s ETPl J0E SRR AR pggpated by

the tranég%hicsgoﬁfs (BhgT@hasieny, VolVER) bic9n-7a0.£19 9. efmrﬁbitmnamsmé such as
mor ey%ef er abl rmrmal | n ce

sﬂkworxﬁﬂ %E HF%@I’ | La;gﬂ,t ey e lé[ét%‘,tgg F[fl%l a baculovirus into
which a®ARhedifgHO el })rotéxlnhefn’saﬁed/z&id)the dedited pratein canm be obtained
from bogy Mol BB o paati gt [OR6 phr ase "col 1 w th an
guirihvah@ed, whaogieplansafos exahpls, tobecabncly benisednc®hemtobacco
is used, Iei?ﬁigpr 5 %r%ar ? ! 11"::%1?11 ?)I ?1% :JiS Jlg%glﬁehdt igfbea d&%ﬁ%{) ggesglgn DaLi® !for
examples pM@N §éd anAGhCeddtsr inintiodacediintd abactativom sedes el gnebaclyeium

tumefacrgpf i £ 1ot a%(fq {ﬁor Cer:ﬂ)]e ?oq#%gltég%c%s Evﬂ;f%a?%d amte}lxtge bficterlum The

desired pxbtanebzhsba sbizihed froaneaves of éwereméﬁm tobactcoi(Euw Immunol Vol. 24,
p1311 %ted include cells into which a vector

' cdrrprl $ing an oncogene (W ld type or active form
Hashehmethodnefrthe presentamdntion Ifer produsingproteinsnthe gene expression

may be %&g C |ant |C Icﬂeé(%urrérﬂé Eet%&lg%np%%? QEPI% Sé\?\ﬁé f%eeg(ﬁdg néogene qvhmh

comprise imn%fmtrmmg 6 ¢tallsdevingaered chieplageae.Abe EWQQS@@E’ SV40 T

etige {54 e B QR e Bt 7
possibledgn @@@@nbcaé@mmnsdﬁ:rm@/ fomcpaiemp ¥ isvn BEFROVHES hovisg papilloma
virus (prg%d LAt 'F{Eﬂlenﬂfr@ oaiHBleésfe' th@LdRMurkB2B8 bRkt 81, host cell

so on. Those s in the art can apFroprl ately
line, the SBPrEBIOHERHIH S1AYRODINFISE a@mqgrkkj:()ﬁlﬁé trgadegpe(Al) gome, thymidine
kinase (’PK?@@I{@J El Eﬁfﬁibtn'ﬂﬂﬁngﬂérﬁné ﬁﬁosﬁﬁéﬂﬂ%sg sfe@@:@ (EQ&@{)@) gene,

8nding on the céll For exanp

dibydrofoite tsdugesedbiTh GearEp IS i ey Shrheoepyhen 2
desired genfBd Wes%@d ﬁzc\hﬁfj thy &ﬁln é“@n ?ﬁgﬁﬁp@ pbaisic FRtfaethods

Vi Vol . 52, E-d
which cmﬁni%dggeﬁm Ve dleﬁgffd@en& é%tP@rﬂeétoF T anf@%&%‘&%vecmf

into the &@9 ﬂﬁ%khlﬁﬁl)eéli 1&%218f8r§ﬂﬁls<ﬁwtﬁl§d (l{}i’lé@(brﬁd: ﬁaeﬁ@dgéatloﬁﬁﬂlposome
Vol~, ectl
method, 5 BTHITNEROL. \/Jctors . pee uf@%@f&de it Pl agfnovins

vectors (T6 dX@ehpld) pladex¢iv ahd i‘dﬂfo@ﬁ‘m atdrScibr exmple, @ﬂﬂneo},ﬂﬁﬂ)ﬁe not
article guns, and su‘ﬁh 35 I ntroduction |% $ H ¢
limited tagiejes  CHAMPEY SRAITBYRBLIBHOS TR BESRIT N ¢NaE drred eene intoa
vector aMDbuch248 be PrefSned according to conventional methods (Molecular Cloning,
5.61-5.63). The introduction to the living body may be carried out ex vive or in vive.
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 appropriately
selecting and using in combination, a chromatography column, filter, ultrafiltration, salting out,
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1986), polyethylene glycol nmethod (EMBO J., Vol. 3,
p.2717, 1984), particle gun nethod 11 (Proc. Natl.
Acad. Sci. USA, Vol. 85, p.8502, 1988),
Agr obact eri um nedi ated methWdd (Nucl eic Acids Res.,
Vol . 12, p.8711, 1984), or such. Alternatively, kits
such as Transl T (TaKaRa), Pol yFect Transfection
Reagent (Q AGEN), or Li pof ect AM NE (I nvitrogen) may
st cell of t elts[ resent

d. Furth .
solvent PiesHanah SHAGMCOMBF Y Ce 5o Bbb o pufoR Fga
SDS—po‘B)Fa@Qﬂiahﬁ@e gel dlensophbieyial 1®dseled’nroi®tﬂhlsmgpdlaly’sxs tebwystazrtbon, and
such. - PorzpdelarBengs Sorapplantihy ShElad R It thats
chromamﬁfdphﬁinﬁﬂfphemrohﬁﬁma‘n@dm gelcﬁlﬁatkm rmrs&@hﬁtee:hromatography,
S R RIS DH SR S gt o
LaboratspysCeurse Mamali Ed Damebﬂub{taminak &Oals)&ﬁré Sprlmnghlllvd'e Labrggiery

pes, 13479 BTGBl RIREN o Sl e R
chroma‘@gmphy,cfesmml;:é@j HRISE amisFPECI nAwly malifi@tions er pamlialyemoval of
pep‘udes ce}in b% c]:n%‘c/ed ﬁ}lyga gk'cﬂ:gxgg %ﬁﬁ%ﬁﬂmﬁﬁﬁ{e%‘?gﬁﬂ hdification

enzymes he:ﬂomm aﬂbEerliﬁ@monRPﬁllﬂﬁmtem woNificatfaroenwseics mchai@d for

example!: %ng éh&]tiﬂs %ﬁﬁ lgéﬁ;égltﬁgﬁ)éfﬁg%% ER)Y é %ﬁd fr%l'&blnégﬂglasge
sBreecfore ®NA condttugtseontpui eclismi) ﬁhmﬁm mveahon can be used to

produce 43@15] 'teY { O%F@prgﬁn?ﬂl@%&p tﬂehfﬁ ﬂ@gcﬁﬁh@tem?}ﬁafb'é éIW Sroteins,

era to 8 tivation is

re
mcludmgm@tcwfr) eplifesat Speoiticalbpthedssuglpmisins agyds, for
examplé‘gnﬁ%dg&én Qk'ﬁlés ahd f RAHIFA&RSks, SR aggl@ﬂﬁgibd@m&; ReREedtimulating

I'rred” Since culture conditionsvary

factor (mrpémﬁtm gnafy‘ﬁonhﬁge GBR ISTanREY IFBAcTOREE L INRHIUSEY i 1 the

interfer Mt lﬁ F a%ﬂnﬂﬂﬁ ligstid BBAR (‘I@[N’KLD INF-xB
? exa ica K may cu Su&%g

receptor Agtuati agfer &%ﬁiﬁé‘i épfdﬁow&fid&}f«% (eB%é‘L 0 ligand,

OX40 1@5&{ @tﬁiﬁs YigarePfah@ oﬂ&{meﬁibemmxfgﬁg% m@mﬁsqmnw thyahic
bout 37C, for 1to 1@ Various cultu

stroma-gegiyaf! dORRAP OIS BEStEEH E PV BFOIeTL e} FOWLEgiog) cpidermal

growth ﬁ@io'ﬂ %r&@ﬂf'lﬁﬁr@hé Qﬁmbﬁﬁ&rbéiﬁ)ﬁictcaﬂkulcdﬁhh iftebitory factor, oncostatin
paratuses, airl h t- tngecul ture apparatuses,

M, and }é"tip%tﬁﬁ’(éetfq glors 58 a3 tPwPaPARHar at uses, spi nner
fhagkrd e eth@ whétbfsend IMGAROHSARLS ofﬁh@p&&ﬁﬁ kriventidry g be used to

) T e T
example2Bp @i@ﬂoﬂﬁﬁ@g lﬁr@bé(ﬁ&e baRitdt er gonp@f titbrestrte bappmeskd $ies transgenic

BTN T T @vw%?o?lﬁgﬁ o o
DNA coBytait) ¢t anfeikpebssibh 0ksette excised therefrom, is introduced into totipotent cells.
As totipotent cells, fertilized eggs, early embryos, embryonic stem cells (ES cells), and such
can be used. The introduction into totipotent cells can be achieved by conventional methods,
including methods using electrostatic pulse, liposome method, calcium 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,



10

15

20

25

30

35

systenms using animals or plants. A DNA of interest is
i ntroduced into such an aninmal or plant, and the

pol ypepti de produced in the animal or plant in vivo
is collected. The "hosts" dff 30 the present invention
i ncl udes such animals and plants. Production systens
using aninmals include systens using manmal s or

i nsects. Such mammal s i nclude goats, pigs, sheep,
mce, ,and cattle (W

. da
pigs, MBS EIRGRELy SRS LR bAGES: TOGSJIh 5 ENSHER fhes insects and
nematod@8i NRbEenPdre pleF@rddefor ﬂﬁd:oﬁﬁeﬁ;étﬁ:e e el ation) argxaiep b,

. Eﬁ?@ nc ding desired proteins are prepared as
Pm“aﬂ$'§W6§H§§nes conpri si ng genes encodi ng Bolypeptides
SﬂhiéE/e&;_?_ll:]mtDNﬁ df"oﬁﬁﬁicﬁ; dShspesddt im&hﬁg'r;] penedsecieecusiedy for
en r S C risinng,.the fu N, gene
exanmpl PSP B B PR Al e PEEY | RS &
methodsqgﬁingﬂﬂﬁﬁgg&nsmtﬁmtabd napdcaiptien abdiuppiespinl eheg@@tﬁsmﬂ 2f a target
T esired p ei,ns c fr
gene thrgyiiGies ghige BF ey 4En e s Bar ANtk ONp pih
antisensé al\ig)nueleeh&@dsmdﬁﬁsanhsqnss DNos drideintisgiso @M%,swhen the
. Hor, el Y
oligomd RRTEAPE S aorie chopEagete R R st dEanq pistim et
Thus, the exgesstorngf thiyet PHlAspe ptlisdes terivhibitetbibynsetting antisense
ohgonuci@gi%egﬁﬂgﬁmgg%@% CO{lEl‘U%{S 0%%%!1‘50 the gl%gent e\};l\g?rgh%%géxgﬁséforming

I'isect’'s suc
ceﬂs“mh$BﬂDNMh@m$Bwﬁkmnvmﬁnare used, they are infected with

SRR, 47 10 B SR A00 S IheSoage s

“RNAJ”mdbw tn ad:heﬁmmmdmodywmmrﬁhé e(cplzézss;@reof proteins3dg Bihibited through

specific Bgéggart%%%? ﬂ%Ea gg%celllt:x}é& gﬂﬁﬂs S E{S“%%E ag%lg&lmlég Bﬁ g e](cj or
doubie-sa:amm BNde (ﬂd&Pg'\TAS)de3’©¢1@éd prtocels Qoqbllﬁs&ira\ﬂé@d RN ae used in

general & agﬂjtevg KRS 51T is RO s beBQB udOd SR RERds RIYERY 230,

he"vector 1s 1 ntroduced into a bacterium such a

self-corng@emm siniglinstrandpRAsend. heﬁesb)ecsga{uieérre@% Fpglyeover the
whole Ieﬁﬁfﬁobf @g&‘ubg RARWA thiy be Elﬁgfees%aﬂﬁéd"(f&*@;aﬁﬂy% 8hé élf'both ends).

Ired protein can e obt ai ned_ from. | eaves

Oligo RiNAe usessinl X Abre inds PLifd-bo ENAMBLIPIOap 0. 523D RNAS.
Thus, thPintibethds ex%;?e%éﬂ)n of Burgd %efﬁtd'éﬁd)‘é iﬂ{lbitélfb}p H@RRHg a gene deszgned

i nventi on oaucl ene
fo gencrats dptyic BEaRIRH DN AREN col IHeRNE POTA PR OF Yegs of the present
inventiof; ?ﬁlﬁ?f%?%%ﬂgqﬁe @é‘lﬁﬁmﬂ@ Ehemh%ﬁswﬁtm veBRIPI IRI@AI can be
CCS ce S vin 0 0]
achicvod gear babIOEBS MAg oy AL Tboa i o e &, @go{%@sga‘f Nadl.
Acad. S@SUBAD}/op%r /} SXD2SVAIR: Neplrb CASlI 39T, OI859] 1O58E ProdsHek]. Aadad Sci.
p033| t
U, Vg R P el S LI B Re AR, S5 ¥R Vol o6,

p.1451, Y999 Prd BRI, Aadd Seh USA Ril.195e pIan s, 1908; NatneaSdl Biok, Vol. 2,
ﬂ)zoggz%dgﬂggsr of genes in the host cel

Furthermore, the vectors and DNA constructs of the present invention can be used in
gene therapy. Gene therapy refers to methods for treating diseases by complementing mutant
genes, in which the methods comprise 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 discases 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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20 line, the expression vectors may conprise
am nogl ycosi de transferase (APH) gene, thym dine
ki nase (TK) gene, E. coli xanthine-guani ne
phosphori bosyl transferase I6Ecogpt) gene,
di hydrof ol ate reductase (dhfr) gene, and such as
sel ection markers. Furthernore, when a desired gene
is expressed in vivo, for exanple, in gene therapy,
it is possible to use nmethods which conprise
patient (epyépimethodhe desired gene into a vector and

' T‘Heh?ﬁ ! 1ﬁ19itétﬁ)% (fnecﬁé‘blpb RY meede Eoraﬁubdllcﬁhg f@chodphe

exanp the retrovirus. nethod, |[i
introducfign fgaibe QA TRICHURISFOD- ﬁ%?%ﬂph%?h% IOt glgctroporation,
particle B84, BRGhoddakhRrdrd Radto8a0cidas ﬂéﬁf@ﬂnﬂsﬂ 61 MELE Todate, viral vectors

exanpl e, adenovirus. vecto exa exl c
are usedaiidelyep eews ihswp\‘/ec%fg%esclﬁ%ﬂ[ aSe Spe OfS %%%HO‘BH{SM

adeno-adoBiaft@lvirus] KarpRvitREvLERia ek, fh’mro)hrgﬁ @Jelyrmm vittsapdpiliena virus,
conprising insertion of the desi r ed gene into a

and lent{jg@or and such can be preformed according to
ErERETheBafor ﬂl&%m}dﬁm‘b%ﬂi@@ péres, sGtloas ﬂrg,paﬁﬁ:le gun method, are

The i ntraduction to th i ng.
also availiblg, Mk ESHFS % MHGHCE o T ottt b i R Hp IRlon on the
route of @ﬂ&hﬁluﬁ&@h byrieheenps eag bt introdentd throuphrank eozhts,(foae)enhple

mtravene {/n éﬁ%g%ﬂ.ﬁflpﬁ %JE’E%IEE%%%@E%:#‘&%GO%S har 1%%%1302)&&%5 ér directly
into an cﬂg@i QicA%is hddreophiairei As desunibbe absel gtrecthanpy purbief dagiged out by:
msertm E’\sf\%l? tﬁl)]tgsﬂgllcti rv??%t%lr n?ﬂ %galtrc?stglﬁp glg ' o @?13 ltc??e introduced into
patient srmauboaiﬁi ifimodiiciny tht INGA cBSstmndomieciok ymn gatidnd’s geldst lsf avsin-vivo or

ex-vivo xglsgng{” g%cg S/meg}g)ﬁg th gé)xle gpﬁg%n%uédﬁlﬁg%%%wm reference to

Idenshi Ghrrpmrab EascePhiytso 6F undmnehial teehmquﬁstcrf@nﬂr‘ thezapiy b lkken Igaku
e L ORSHD i), GRYS, TERGLALLN Ot ELAa iden o
(Gene usmaupmlymdrqmpmmagmbﬂ:@deﬁnmml@@ paplysis), Jikken Igaku

I
(Expenﬂlg'rﬁﬁl ﬁ%ft%m&n'g%‘g% ggélh% dxg éﬁhl C@f}fd’ %iléﬁh%h g‘%ﬁkﬁﬁHa@dTﬁok
(Handbatradi @D@Qﬁemﬂyﬁevﬂgpmgu‘@p saaed), Todhy Dlentapan g%gﬁy of Gene Therapy
ONTS) %&aghoblc chr omat ogr aphy, gel filtration, reverse
ase chromat ography, 5 and adso%ptlon chronatography
(@E&aﬂe&gﬁe@e ertoRrayt dINARERs Fucta! thnprgpent invention can also be

used to %’%s@cﬁ%& vﬁ/g&ﬁeﬁg pNA lv%eﬁ‘foﬁrly d@?&éﬂﬁﬁto"tﬁﬁ Wides oEshethods: those

k et at, prin
comprisingrapeaseey of m @gtgen;@}gé)m W]Pﬁél@é ug}“cg%pg%wﬁ rgsponse to the

ant1gen bRl 6 r1§’iﬁ qwiﬁbﬁ%f H@p@r bé’d{;b%lence as an 1mmunopotent1ator
F onat ogr aphy. for  exanpl e FPLC, An

When 2 KA fpesatd léﬁ%ocﬁlat% Riigan nr@m@s eslff‘éidﬂ VEgdnQueipg i immune

respons@SfiRY ﬁﬂthQB’reElﬁﬁﬁ Fofh 4 HRnkhebe Mfecribh By, apP&opidlatviruses. The
protein nodificatign 10 enzynes befﬁre or ,after

vectors, WQQ‘UFB% msthodsy e [pFQUSHRR AIteS VRIGP Asiiseh 19 fpgess DNA

vaccined Iﬂgif Bgﬁie sgaﬁfe asQPi@@'{ﬂs&i 1I1Lge)‘1§$lhdﬂap}c hynot r ypSI n, lysyl
enaogpe |
Furthgmrl)ore t%g %ectggsoan%IISIN Icrc])faxsstl(?ucts (g]fd thg
used as immunogens to prepare antibodies (J. Virol., Vol. 70(9), p.6119-25, 1996). In this

method, DNA constructs or vectors of the present invention are constructed to express proteins

presen mventlon can also be

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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The vectors, DNA constructs, or host cells of the
present invention can be used to produce desired
proteins. In the present invention, the desired
proteins may be any proteirdé, including protein
fragnments and peptides. Specifically, the desired
proteins include, for 15 exanple, antibodies,

cyt oki nes, and growh factors, such as

erythropoietin, colony-stinulatin act or
(Fgﬁsb Rugcae 9}@(@ q%prgﬁﬁg%@%pepgaa %54 gﬁ{;p& 3§,§Ié1mmuno gen is inserted

. into a DNRCIRRARAS} vedibt Sthe Plekéis mvehﬁoﬁ 1, Thd hNerdoaktoms or vector is

RANTES, | ynphot oxin flt-3
TR LB ) e rsin
be ashle(f&PBfﬁn 5@@0&%&&3%@&%@&1@5@@57 infectuxls Rgmiprigiap direct administration

e e B dm T O

viral vedibr OB a§lRdovRs. | ymémameegt itie, DNAsdonstehdts grmn;oms may be

aminis S e Sy T B RS i SR E Bupvacine
and suc}i)e u K?wmmmmah;)h @k bé actieved byrang smat; fior em;an,dntxavenous
opoi etic f.actors such as
mtramu EPOHEEEOUS {BIRRMARSP'SS: ShE ﬂt‘{l‘R cons rUC [tfaﬂm]g ¥ dﬁeCt
admlmsﬁﬁtﬁﬁﬁﬁto aIfTMgm suah a6 dnabendiEed. t There e hnmtamr;tsg:eﬂle@pecws of
ni rans c ani.mal b
mammaﬁé{) ﬁa d@mup&ed f‘g&erﬁzs ﬁ%l}sglzeg %.m?%,rﬂ gﬁﬁ%v\%\?éﬁ‘gq b{%gfe% ‘I\snto select
the manfrhals tonsidegiag ﬁla)éomprut]bﬂﬁtg mﬂaqaab@t@xpﬂfe@@éd"on Wllafuswn "Rodents,
t r,ans eni ¢ e

for examgple, \/Ué%f:’orlal Soft MSt?I%srghQ% %{1/(291(0 e vecg &%ﬂucﬁe

mammaldfe tmatized bs decscn‘afrd é)opc,wdledﬁvab@s Q%@‘TSES@ ﬁ%tiltﬁ?éél Hter in sera is
conﬁrmi;fg Ignd?lérﬁ: cell§ F#e%&? fe%%d'jfbgrﬂ tﬁe%érﬁﬁltafs%d%ﬁi)ﬂe&ed tf\&ell fusion.

eggs, early enbryos,
Particularisbprefaried IBIIIIBHIIC(D@H$ sfe(SESCl@ etllss), and such can be

435l FP A RCT A R0 el bR iRl 6 | SHCRRDRr the

conven |Ona I ncl ud Ing
above- dﬂmﬂb@dj Fmsne geU@l e driges knaven ¢l l&ws arg m@@g}@' hesdss dhe mycloma

r n t
o, R SLEEABSOITAR T oAl L5 7
P3x63Ag§§erCbEK¢H‘bﬁm1@S iarMicrehiglegy ap¢ ?legi's‘@ S Ba ?e 8%) NS-1
(Eur, J. OShRSL, RREREES 115191 Yo7 wiblr- f10(Cefif b snpzsos-Am rmrJS) SP2/0

avi ]gﬁthe ene of intérest a e sel

(Nature SYLspH, ng69-2hel H0- B Chamsng. Mot S%é O[04 Pfoso), s194
(Trowbﬂbc%ef &5y, E)%?M&F watef 8"'})'3@9’ 30y, S, %ﬂMquﬁmg Vol. 277,

I mers specific to tgﬁ ene i.nterest .

usin
p.131-13% 19AR). 1 rgﬁ’mq@g%mtbe et Tratog bereeendbe fhq¥er aﬂtbgd imriune cell and
myelom@%&fl 'c&tybé‘éc}ﬁ‘éveﬁ%kc&ﬁ 8 %n@\‘?m Ingutigh da Sfok E)eatnlﬂé ethe method of
human anj mal s, an |ncI ? ﬂf ?’&E
Kohler mlghlsqqm@@cgh%ds %tm XP]gg %-gg n@l 14MOFg aasem cally, the
above- nggalgbﬁ%cg&eglhﬂ%ﬁﬁ caf BE b%ﬁ@nﬁ&eﬁﬁ,e}(@rﬁp& 1rﬁdld)rﬂ'9gmnabmrtdsnt culture
I cken; fishes; insect
mediumRg dat PSseRce Oph 67 FISRR FBAURE €Ty o P pEBpR SRncing agents
inchude, [TBPERM AL, iRRciRNEhd 81901 IPEG) pad Sérelal ainksy(THi }pf eHireghired,
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 combination. For cell fusion, predetermined amounts
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The vectors and DNA constructs of the present

i nvention can al so be used, for 5 exanple, in

anti sense nethods, and for RNAi. The term "antisense
met hods" refers to nethodd7for inhibiting

transl ation and transcription and suppressing the
expression of a target gene through base pairing of
target genes (such as target nRNAs and target Emws)
with_antisense_ oli onucleot des g“F s_antj nse

of abovepfgagribatimpineceHs a2 dhacH Lo Haium

descrlbeﬁ %Hm?é S Q? PE@%@HlﬁilﬁﬁQf(g thpmemm@u a?ﬁa@&ﬁﬁoteﬁﬂ@fﬁwte@ﬁﬂef about
exi s cells X ion o e

1000 to BRKY Frevviarf 40 g 387 bt 1 ggd HEER sigStnusBEISE

typicaly2U% %G@ﬁ(wﬁ&? ttﬂﬁﬁl@‘icdegﬁéd ﬂg&i Cd‘lIsC(h}‘fH'rﬁioBNé\) C OHs:hy arcdppropriate

e e S 5 BT SO B RIS T e

to removd the %Lﬁ}ﬂi’ﬂf ity ., Th@egﬁ&qreg@@h ase Iepmtd‘ahtolraﬂnbb? thedted yudithlagents and
Interfere e rm RNAI refers to a

Sualﬂmbﬁ@ﬁ@#ﬁﬂﬁﬁ&?%ég%@%%n? ression of proteins is
lHWri@birﬁﬂpiebmdgiy tﬁépmperhjré Hescrbet atstave icambofeledied by culturing

) racel] ul ar nmRNAs corres ondi 0

in 2 conyp g P IR SRR e R 1) 1T B aREAHEREE G ipm

contmmﬁgmﬁbc&aﬁﬂhhmmoah%m mderi:hyﬂmﬂjne)n T@e nelmme in theddAT edium

ssivef e A PR ER IR B BRSPS SRR o

than the ]ihbndiﬁhﬂ}l ofistereanenlcalbyfaorsevayl dayy ter sephel wakls).e Then,

oo 0 e ol AT s L A o

using the corRAiioral Ematingedilgtdn methad0- bp RNAs, and t ypi caI ly

?e b h&%&? B{}tl%'géﬁes fuI BY Sbtabddd us%gr | nﬁ}ﬂrﬂloﬁ'fas described above

ﬁre33|on of targe enes can I bl
obtained nsierhimiging ngmhemdmgmgnd@l withgngafieemnt dn addition, Y desired human

mtlbodlgﬂwu% E‘?ﬁl&]ﬂg %@I?'}{l 5‘\% tebhtGhiShy 5141191’[1%{?1% MnQ%ﬁﬁédy&tssin vitro,

sent I nventi on;
and fusing ﬁm;amtmedgympbowm o A S éfwiag: parmgnent cell

d1v1510n\58§|‘#) Q:% dﬁ%ﬂ {;?%eﬁﬁ&ppﬁféﬁh&i’ K@l\(/é!ﬁ?ﬂggi’lcﬂi%ﬂ Rol (‘JP Bg H1-59878

Nat ur e
(examingy, approNed Japansse Ratpt agthcau%p‘ublvgpd fog Qpp(gsnlcggbz Furl%ermore

d
human aéﬁgczdle%%%aﬂ{s?an éﬁkg\/n%?%ﬁ b@plﬁé}%’gﬁ g%%%%rﬁéléﬁéﬁzf&ﬁﬁthﬁody roducing

5,
cells thahare prepargids: admpigisternugithe aniiges to adiansagaik anigpl h‘%lg ¢ whole

repertoifd-of farthan 189 dy F%ﬁgﬁs (sé@tlhtenﬁ@i@ﬁal TRt Ayﬁ?satl‘dﬁé W®84/25585, WO
13959, 1998;

93112228356 THHa0 13t sk HO BARRRGImouch bisidpaice srecBing Thagelonsl
antlbodlgso Rt dHAee ﬁréfnfareﬁrtﬁf Bk §ERBEUre WS BbSAN clitbdisdbulinied in a

gene thefapy. Gene thera refer net hods, f or
convenuton@lmm@ Bedius gad WT%HEHQE%HFPW Byt e Hﬁ%nzlgl {hogls for
preparingfh Gldclongl HRbDEEs reaMe hgBridsthivduaiaigheietiodathich comprises
nor mal genes into 1éﬁmo(?gnt s cellLs to. alter .cell

culturingp i Py eas esRveREy AL mtiod 8nd Biegriing mittpdieg gs culture
supernat@hik €4id t4€ nfetodnPhicR BbYpH &Ratdneplanting 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 jnto
appropriate vectors, introducing the resulting construets into host, and producing the

recombinant monoclonal antibodies by genetic engineering can be used (see, for example, Bur.
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di seases but al so other diseases such as Al DS and

cancers, and are categorized into tw types of

net hods: those conprising direct introduction of a
gene into the living body tld i ntegrate the 35 gene
into cells (in-vivo nmethod); and those conpri sing

cell collection frompatients, introduction of a

gene into the collected cells ex vivo, and

s Doeh G ARSIl 2L S o, Lhe J5 ptient

Cﬁpeﬂﬁicb@jd sni0A entibding be kmtihbogde vasabld (1€) regivhrie thokitécbitom

T IR I N e T

total RNAg @ling/lewivar methudd) fmmﬁmﬂ@\gumémemmaamhﬁlgﬁuod atethod

s AT S88, 5 A OB G v 12
p.156- lﬂéﬂﬁ?)aaﬁcbpnepmmg tihe mRNARef peaestiusing, mRNARuTifRation Ks:,
PG 55 SR A0 RSP 45 ey e
Puriﬂca‘(jﬁn_ﬁiﬁ, (Pan‘mcm t Frenpﬁ)ﬁtpwcﬂaeecbmﬁNm HONA far the aalibody V region is
s SRl 8, AUty v
Transcriptase Bﬁﬁtestuiamh cDRAeSyshesss Iﬁaysmagaku Cedugestclt. hrAsitghatisely,
cDNA syt s aneo u@f&gc'{ﬁlbﬁ?mi B LAYERAYSY s ' lﬁﬁﬂé}ﬁﬂk%&ﬁi}z Kit

ntracut aneously, t ramucosal

(Clontea), RiTR-bosddys -§ AEB maihost anc. Siath Ased ISshiSbrVali Y p, SR8 9002,
1988, Ngaémc%ckeasb%? ) Dﬁg@@ E@g,@mgsgﬁlan@@u&lar 'ﬁz\f& ﬁ%gfne@é ‘of interest

nserting i fito construct or vector

are puﬂ%ﬁb&@mttm repelting @’ERaprgéWészt@d Bigated tyiduretog g  The
recombiR@t vERbrsar€ Elleggred %?th gﬁ?c%gﬂfé' R R ST 'ic&H 6F sh.

vector 1nto tire an I n- VIVO or

After comy\ﬁmgtlmtthwtﬁsusb@@pmb@%vmg agsr prejaied. t H@%&?le@aﬁe
sequenc&eomg'é oF Bflcriditale f8h %Eféﬁﬁﬁleﬁ Gby lélgﬁaﬁsrﬁﬁthéa@' fo‘f @xAple,

Kiso G jutsu (Fundanmental techniques_of

dldeoxmwémﬁy )chmyutmaatm@amﬁhc)@ Exﬁ@?N%@ﬁ?%lﬂg\féﬁ %‘iib@f V region of

interest §%ﬁﬁncd m%@ Mserit SIBRS Bh AU $RtoriRbapASAL aIIMeKiencoding a
Ji kke Gene i ntroduction and experinenta

desired pbRAHSOREH! BeiedsiegiPranal ysis), Ji kken I gaku

(I@j:ﬁ’@ddo@ﬁﬁﬁl%dl&@ﬁi g‘dﬂ&ﬁa)[ ﬂ@d«'ﬁﬁibed { ¥oui9 shaihserted@f®hixpression

yo Kai hat su Kenk dbook O (Handbook of gene
vectors SoEHIB Eaes SrORRESTECd BEAREH AR TRH0r AnRg IR Fe B d peion.
for exane, %%ﬁhﬂé@f ombt¥.S) Théd) thosiehs e ol SO FrTB @ithttheresulting

vectors Cc nstructci Olt thev‘gr eSGE i,nvention b
expressig s e R BPEREbs o IS APUEER RLEoB R Eonc Thay be
achleved/t%ﬁﬁlls&&hg QDN A eﬂbodlﬂ@dn it diy Weatyy gextn @{ cm&)l‘tﬁd@ht chain (L
chain} 1 Os%gﬂ O} c&%%{r? H)no erceSSI chcq g:g?fgﬁcgn ost cells, or by
inserting DN As encoding H and L chains into a single expression Vector and transfecting the
construct into host cells (see, WO 94/11523).

As described above, DNA constructs and vectors of the present invention are
applicable in, for example, desired protein production, antisense method, RNAi 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 B-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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25 antigen; and those conprising inoculation of a CpG
repeat sequence as an inmunopotentiator. Wen a DNA
vaccine is inocul ated, antigen protein is synthesized
in vivo inducing an imunel®response sinilar to that
resulting froma spontaneous infection by, for
exanpl e, viruses. The vectors, introduction methods,
and i ntroduction routes which are used to express DNA

s RSFADSS. BSR4 SFIE B3 80FVBSS Bion syem or

organisn&On %ﬁﬁbﬂlwﬁnﬁrﬁe offeasaciude, foeerdngrie, Raodertis §.apemorpiad

Macroscglg cgg%i@%nt%g @i%g%{:c? 15ﬁ&{eﬁﬁg eﬁo&eéu%}ﬂc% haﬁ@ders rats,

mice, gu@rma?pﬁgs,l quﬁxéds beaedraresc. of Thehexppessicarevel plefesiren ganeecan be
nstruct to _ex r i
mcrease& Ewﬁlgg tkﬁ%‘o ggetr gen edoilr e sathe eﬂﬁﬂﬁl S8s: a'%tsthétli“ﬁ)m which

F's’ or constructs are
ﬂwlmmtadnhnkahaied into animals to be imunized. Thereby,

élh%ﬁ ,P!g%gmgrlgno ecg%n a@sﬁq‘e]%{egttc? h)'f%ﬁl QLS f(ﬁ‘ed%h_aégﬁﬁg d&died DNAs in host

e ani
cells, which cmnmsesnwmcu@a m@rmf@heeprﬁsen@ gl la@sh%? gells derived from

the same 4 Odg.f%nézcle§ DSt ﬁ&ﬁ%ﬁﬂ:}gﬁ{e act?‘l“;?ljan@fgr 'u?@fé'v%@to? aNiePi®ed.

exa  owm ng net hod. 16
H‘hespﬂxasa “g@nedeﬁrmdlemgma apm%le?ipﬁcmﬂr %@;ﬂﬁﬁ fhge humag Bragtin

promotelé e useg%vh%ﬁ] g# %{]&@ﬁg aRimRSel! RPuddB-Qetih Moﬁ‘éﬁ 'i‘§1§§ed G¥hen the

or resent | nvention. The cons{ h
host cellds ammse cell;snd &amstnr Btastiegrarpetsr ﬁMS%W%eI% the hast cell is a hamster

. RGO Riely e estsatt e i

pmmoterrécmmqis&@n T dagicrgeeey RCBAL asllgy d“tth&
V[%%tp% enﬁﬂ%erﬁioﬁ%isoﬁ@fat&’%@ Rt dsEhEigbicaNNg tele@pPression level of

parti c un net ho d
fesivd e i B o A e il hat fom

which tlﬁ:q{b%{ 6él‘lc1ts Se@Medvig Gt S THRYcBaiti cadiTiahigiabo@driin as above. The
nmbi nati on wi th ot her subst gﬂes such as che

express1gg mhmgesgg@, BEREAER bedncrgase ine -gctin promoteraderwed from
the samng%g}nr%l gfd%?%dt @gtvigﬁg Jﬁlﬁclﬂﬁiéll@‘éﬁéﬁlby dafinedr out e, for
Iﬂﬁrﬁ%ﬁ?ﬂbﬁ%’@ﬁ?n qekx{qsla{nt %gu c'f Cflélawlcl;?asu DEt eg(ﬁ%g&%n level of
desired Qéﬂe@ Gh leQc}?Q 143ti bf{ﬁﬁ(bt@fkiérmed fegin dfeg;amesnnﬂml apednfssaustthat from
which ﬂ}?ahﬁﬁﬁql:e\é e}trs élegga{ s nglale\é‘[c]tﬁﬁﬂat‘i | oF, §§ hl%z ?gﬁ%cfﬁoﬁ the same
animal JPEVBY Sk as hlBoVeS ahe bepratdien tevelse aadssired pemermanira Iugreased by
using a g-g}g‘all‘l ggnllcggq er*vgé ?rgﬁxa Iﬁgé%h%iﬁmal%g?cp egs,;ag l?:haﬁ lﬁo‘fne\livhﬁzh the host cell
ISdﬁnV&ﬁLSra?ndTE:nBters rabbits ‘and nonkeygpare used in

i TR P oL M ARy B LB s e
expressﬁ:ﬁfl@vdl Sf é.ﬂesﬁleﬂfDNHEdA et ru:empenlsing aal?]éAtenecpﬂmg) Fllcécﬁt ed

transact}-ygfqu el%ﬁ,lpm Péla ls'!tbéeﬁg %(g g%{ecl eix??ésg ﬂfeqf‘d[ngéeb’rtlwgtgr dgr.mg
cultivation; the transactivator may altematwely be added to the cultu:re medium. A DNA
encoding the transactivator and a DNA encoding 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 priot-art documents cited herein are incorporated by reference.
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Mammal i an nyel oma cells are used as the other
parental cell to be fused wth the above-described
i mmune cells. Various known cell lines are preferably
used as the nyeloma cells,20for exanple, P3
(P3x63Ag8. 653) (J. Imunol., Vol. 123, p.1548-1550,
1979), 20 P3x63Ag8U.1 (Current Topics in M crobiology
and | nmunol ogy, Vol. 81, p.l-7, 1978), NS-1 (Eur. J.
| munol ., Vol. 6, p.511-519, 1976), MPC-11 (Cell,
EXAMRIIS 8, p.405-415, 1976), SP2/0 (Nature, Vol. 276,
H262b26%, thbDf&knt mitibn WilllBen@kcifiblalyndsribodaith #erence to
p. 1-21, 1580, S194 ( rovvor.idg . S J. Exp. Med.,
Examplggg put 1§ giot fp bejepnggued) g limg CE’%le?‘“(-Nat ure, Vol .
277, p.131-133,1979). Basically, the cell fusion
bet ween t he ahove-descri bed i e cell and 25
[Example, I |(npgtrecdion &ﬁpl}?%m%ﬁefcé‘?féﬂn‘ggg[g Hg to known
(1) CIOM Sadsusef act%%mb%r thle met hIOd of Kohl er and
stein (Methods Enz ., Vol . 73 . 3-46, 1981).
NSARCIGE SEPRTREE 1 TS b-atin eshERih BRTBF mopieEime
informa@ & diselofrfyONCBY (htﬁﬁ/gwﬁmamb_ _ i.ﬂ],r?a.hilu.@V«é)(}zlﬂnulﬂ:}m*:]tc I anhm:lnl llaboratory
nutrient,culiure nediumin resence o e .
(o B Rt e ing ReRRPEE HBaRes e ntbesized
(Espec aigontsice 06 ): ual@ct5FI0r (Sex@am AGTEAGRE TYTE@RE CHTIEAATCC

) d 1dad Vi . ' AP
i I O
ID NO: 10). i Miticgasotetisigioh @ F77dipd E ynousd Paciimmwanempbfiéd GnBCR.  PCR

I . h , . . T
was carsfond o SpkpR B LUPTER b BB Gl KOG B Phlard B as
reagent firat Mexsn@emmic DX Adcat aifp®- Difram Clergeck: as0emphatgeDNA.
| t ' L N: - -d i bed [l fusi
HieiefipotPah B HE e RN e e hat are
1.0 ul olStainphdtd BNZ0(100hee/ghpwt h of t he above- nenti oned

| 4. l'ines; and 35 other nedia comonly used
25.0 pl«%ﬁ@%u%ﬁ%%g such cells. Furthernore, suppl enental

8.0 pl oSdYEP Mistwregzls fetal calf serum (FCS) may be used in

[Nat | or cell fusion, predeterm ned anounts
2.0l Oﬁrgxgg?ﬁgt)%lﬂg’escri bed i mmune cells and nyel oma cells
2.0 pl oamécri-RédlwM); in a cul ture nedium described above.

‘ glution (for exanple, with an average
llsuldr?o}rzgg&ﬁar wei ght of about 1000 to 6000) prewarned to

0.5 ploflbdJaq 870/1t3. t hen added and ni xed at a concentration
qqu%gb&gkblﬂu@%I'%e%?{@WOﬁQ of:0 yield desired fused
cells (hy

) ridomas). Then, an appropriate 5 culture
95°C fopkgilgiei s successively added to the cells, and the

35 cyclek ©8Y5 4 PG IBUSRENR] QRC Br 30 dohfiy G8d 7240 fdr SR ordBLand
supernatant. These processes are repeated to renove

72°C foy haniewey toteipnippledbeivaithd  such that are unfavorabl e

IR b ELHIBLOLOVS Bend Mbip PIORBS sieePB0 ¢ phyed Bisystems).

procedur e descri beci1 above caig be sele tebd y .
After th%BC&Hrp%t was electrop % agarose gel, a band corresponding to
1,577 bp was excised and purified with Mag Extractor (Toyobo; cat. NPK-601). The yielded
DNA was cloned into pGEM-T-Easy vector (Promega; cat. A1360) and the nucleotide
sequence was confirmed by sequencing. The 5 region of the cloned mouse -actin is shown
in SEQ ID NO: 1.

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

oresed in a

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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in a conventional selection nedium for exanple, the
HAT nmedi um (cul ture medi um 10 cont ai ni ng
hypoxant hi ne, am nopterin, and thym dine). The
culture in the HAT nedi um 2described above shoul d be
continued for a period sufficient to kill cells
(unfused cells) other than the hybridomas of
interest (typically, for several days to severa

CAAT‘Q%%E%% go-é-)g%&le i%ig e ?AA“M h%%ﬁﬁ nBEIOSHE 478 in the

eres sing l'oni ng are
above-d@eribal svgoenca siangeqtibeees oﬁme fruing rmapromqﬁcfrtrpgignwﬁ hausg keeping

15, De
genes; %I%(%tﬂge%%?dnr g%aghy%@d;’% r th@ fybngJ\?/%ﬁ@ 8?§|f %g%@% P&dtin.
St nhezmlngedmgmhnundnd@hﬁhﬁrﬁiaﬁ ‘Wi'tnh (A @ntagan frOthuCIGOtlde
1543 in %lg {ﬂln{) (ri]escrqg dogeag {L%PBPI& 14 Dad] 8% Bawh Y kR8st (Rcleotides 1

y sensi'tizi Ag, human

to 1542/SEQdDoN9t é)swamamphﬁ@d by BRB azaisi nying e nsemss mARLyBG (5
AGATC@Q‘Q&‘R@XE}%C%T& ﬁ%m £/ 1084 S1 11 YinPAsIAE & B8 Bite) and

ivision ab

see anese Pa
mActS-IRS|i5 - e GORTRSKSF 64 AAGASTRBA ¢J &E‘EM% g pgroprising a

&Mto ARPHL@ABMNS’ end) and
HindIIT 319%(’8ﬁﬂﬂmvé}§@¥nﬁ9£03| @g M%&%ﬁlﬁ%%ﬁe 53] GITI5” end) an

Hindll @wn@@mm@wﬁ@m &h uaﬁfaastgfehﬂlﬁﬁg)m@@w&% B%%‘»@ae%ﬂa‘iﬁem
construc'nBHD” alized anti body-producing cells that are

prepared by administering the antigen to a transgenic
Qﬂwmﬁmph&VD%ngQBJﬁﬁﬁﬁ@anEﬁ%Pﬁﬁ|re of human anti body

14 BRE (abBLET nal Patent Applications WO
Lopl O%ﬁ%@% 285, V&J 93/6% , WD 92/03918, and WO
25.0 Wl g6 0eITer Kuch hybri donas produci ng monocl onal 25

80Fdop@QTpggk§§e whi ch are prepared by the procedure
scri bed above, can be subcultured in a

Iokdoﬁﬁﬁvghﬁwdﬂﬁﬂﬁéhlture medi um and stored in |iquid

10}d0pmp&ggga,1ng® long tinme. Methods for preparing
nonocl ona antlbodles fromthe hybridomas include:

13.5 pl efQs@fod whi ch conprises culturing the hybridonas
0.5 10pyAqgQY§Uwu9nal nethods and preparing antibodies as

cul tu nt and t.he ne .hod whi ch conpri ses

ﬁ%ﬁ éV 5@‘ 5 H@ff??ﬂifo‘?%lgl °R°€6npati bl e 30
95%}&ﬁ@@ﬂ@b§dsa||OMAng the hybridomas to grow, and

nti bo t § 0
30 oyclB 6T 881 B OB B RGO GBS G D B hd
72°Cfbwhhh@mkhﬁr&ﬁmﬁﬁne is SU|tabIe for | ar ge-scal e
body pr t|on ' BBSvst A

L 2RI bUR e LR S NI oo,
descri‘oeﬂ%bb@dh&ﬁﬁnp]ﬁié@ﬂ’@ﬂ ogduet viab nignedintopdlMydritasy Meeps and the

DybLi domas, NG By 1 rBR WO Rk AL Bint
Squﬂmﬁé%FS?EmnFﬁgro EPHNI?ﬁESF%E%gﬁ?ng co%%Eructg Pnto o
Belll-HhaSl sitantp@GE dRasicrGramesar eatoRbT Tiant Thasn gl Methpite at nucleotide
4650 m?lgetrxlfeg: d h%suegx%gfﬂﬁgﬁ SRR AERN A B BARIIUGE darldS8BE vector
backbone spanning from the BamI site at nucleotide 2004 in the sequence to nucleotide 4650
was converted to the vector backbone (BamII-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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J. Biochem, Vol. 192, p.767-775, 1990).

Specifically, nRNA encodi ng an anti body variable (V)
region is isolated from hybridomas producing the
anti bodi es. The isolation @ nRNAs can be achi eved by
preparing total RNAs using known nethods, for
exanpl e, guani dine-ultracentrifugation nmethod 5

(Bi ochem stry, Vol. 18, p.5294-5299, 1979) and AGPC

ot n oA B el e PP i o, s
was amptiflel kg tdsesmife PCR RhbeloBed &)destritad dblowAl PeRiahs vartiyd out

b ' I b ' .
g TR 5. BRGS0 e g AT TR s

below. MRNAs, cDNA for the antibody V region is synthesized
usi ng reverse transcriptase. cDNA synthesis is
achi eved usi ng AW Reverse 10 Transcri ptase

<PCR rdactigi st rand cDNA Synthesis Kit (Sei kagaku Co.) or

ch. Alternativel . CDNA syn .S and
Z‘ﬁ’ﬁl"f’?ﬁp&’%{ PR %&ﬁﬂ%ﬂem&?vﬁem&sté@f%% -Anpli FI NDER
6.0 ul off6Hetic DNACIWRL ey P-62CB1Ddsed 1 5il ¢ATE met hod (Proc.
tl fca@}. Sci. USA, Vol. 85, p.8998-9002, 1988,
5.0 pl o\t Bt L29HFE Res., Vol . 17, p.2919-2932,1989), and
8.0 pl o8¢ MINArd;r agnment s of interest are purified from

t esylting PCR products, and ligated with vector
Z&S”I%ﬁiéia%ﬁe 15 reconbi nant vectors are prepared by this
0.5 pl ofiE:0Tap@rie/uand introduced into E. coli or such

AL ocFOL N SEN BB, sk hencHBR bbiRfisRGNDI nant

&8bors" afeprepar ed. e nucleotide sequences of
94°C folNasnwés; end er est are t hen det ermi ned by known

f a ' eotsi '
2ous AR Cy shismen Rt s,

\Y
regthen 1 §ful cact ef prameisSVBH(AD 10, trhéH g srrgrlded to the
ion! R ' PURI | PCRIwas LM EHRAghAGmEer th
Iemxmné%kgggﬁ}% aﬁ%ﬁggg§¥@%%§%gn?ﬂgegion (C region).gTo e
reactiongpnditions efht i bodi es, in general the antibody genes are

30 cyclds B8 844 br B0k QedE! 381 B30 YRShY, ind 248 1tHRLGLRRS
are” expressed under the control of an expression

72°C for 2opidteery regi on, for exanple, an enhancer or
pronoter. Then, host cells are transforned with the
resulting expression vector, and the anti body

<PCR resgpedzed. The expression of antibody gene may be 25

ﬁiﬁh’éic% hsiEMn i?t:'feaﬁﬁérnﬂﬁm%l_ qusmdwg an anL i _bO)dy
eavy chain chain) or |ight chai ~chain
13.0 pl ofrfye ﬁ@@NﬂMWﬁt%toé&Brlgéép&M%‘lg? é)‘? gé':;?rd
5.0 pl of L ERTS] B@tdng theminto host cells, or by
Inserting DNAs encoding H and L chains into a single

8.0 ul olgdhFR 88KB#vect or and transfecting the construct
21.5 ul bHi;HAgt cells (see, WD 94/11523). As descri bed
DNA constructs and vectors of the present

0.5 it of By €34 oW MAr o

First, PCR was carried out under the reaction conditions of:

04°C for 5 minutes; and

2 eycles 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-£2 (10 pM) and WP-r (10 uM) 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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30 applicable in, for exanple, desired protein
production, antisense nethod, RNA nethod, gene

t herapy, and preparation of  DNA vacci nes, transgenic
ani mal s, and anti bodi es. &?thernnre the pr esent
invention relates to nmethods for expressing a desired
DNA in host cells, which conprise introducing the
vector of the present invention into host cells

3@9 érhemms gq:'c;@ S?&ém@%@ bg%plfeﬁcmb%‘te%ﬁ)

actin er vec or 1s deriv
After thmmnhﬁed B@H@rﬂdméf@ gle@tmrélozfégql i & Hhlegarese gfls basidg o€ gbout 200

bp and a'b%ﬁ%é’re léggigéd n(i'lazﬁrctﬁns @@gd égresl?ekéﬁ\fﬁ?z famd DXAs e

a taxonat the ran hi erarchi cal Linnaean
purified @s@gﬂ%q@m(&ﬂi E§V§§T@ﬂ K&.(QI%GE% Fana8708heci fi cal |y,
WP@W&S ﬁhﬂl%f SarhiB§ bmﬁmgf é%t'i:h ?éiiéﬂ&ll odRedentkara Ex Tag (cat.
Macroscel i d candentla Preferred
RROOlB)sﬁ%E@‘?WﬁL BIO ‘R@%@i@flla&ﬂl‘*ﬁ@ﬁ&?@és hamsters, rats, nice,
qtﬂefb%ﬁlpekl%n BRI BiuRAUE Foll@hE . The expr essi on
| evel desired gene can be 5 increased by using a
10}d0ﬁ@®§5ﬁﬁﬁ“ﬁﬁ@#ﬁ@@ﬁ derived fromthe same ani nal order
1.0 pl oftde pRfuct 5QBAMALGH the host cell is derived. The
resent invention also relates to nethods for
SOLJOé;@ﬁE% $aqbpfEsi red DNAs in host cells, which
8.0 ul ofcAIPP hERkdIt roduci ng a vector of the present
invention into host cells derived from the sane
IOFdOQWTH%ISH%%leS as that fromwhich the (3-actin
10Pdoﬂnmpqqggqmnp the vector is derived. 10 The phrase
fromthe sane ani nal species" neans that
32.5 pl ¢f aP actin pronoter is used when the host cel

OSH]oﬂEX’ﬁad;]@mprPEH nmouse (3-actin pronoter is used when
st .c %ﬁh nnusg_cell andihanster (3-actin

BEFATIET QS R TTAFEORSLRIHAIN O s 4 hanst er

94%3ﬁm3ﬂimmﬂm§ expression | evel of a desired gene can be

5 oycles R 58 FERH el Tad e CRu ol L1 1 om i ch ¢ he

5(chsbﬁ94%bﬁkH5msmﬂemmn@dO%lﬁmDheunmﬁsent invention al so
re tQ.neth r i e expression
28 cycleF 8&‘/24"%2?@98 SE5O g é% d R 2%% lu

enes I'n"Whi ch’ a (3 actin pronoter
72°C fordemimees. f rom t he sane anlnal order as that from

\Myfe% qlh J}So?%ﬁ?e?lt}?@}?ha c1u§t \qrg‘{ éﬁ&%ghﬁré&!&gﬂl a ir‘%%ﬁarose gel, a band of

as a
about 60Q>lzmrwmxomedi encthedINA whsgiuridigd geing Uaquisk Gol dixtrastian Kit

: d Ryt
(QuAGERY cEDBRA, (P R PR s SIS N DRy TR
(Promegdpgat vetB60p andrive nuclestide sqqm@q@twasrdeéﬁr@mdel dbesequgncee was

conﬁrmégfa&)tb%qgerﬁﬁgl th Qﬁ‘e{tzﬁ% Hgﬁé&ﬁie@@% 85 358 inl BY §dquBhice of GenBank

genes, 3-actin pronnter derived

Accessido e J0Rel 4% arré}MWPEEQﬁSéhg%@dtvﬁﬂt Xbqlppnd the resulting WPRE
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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whi ch the host cell is derived is used. The
definition of the phrase "derived fromthe sane
ani mal species" is as above. The expression |evel of
a desired gene can be incredsed by wusing a (3-actin
pronoter derived fromthe sane animal species as that
fromwhich the host cell 25 is derived..
Furthernore, in the present invention,
transactivators may be used to increase the

WP-3: expression IeveI of a desired DNA. A vector

ACGC ?@@@A DA EPERRT e CTUTIG AT ARRS AT TBETTIC (BE ID NO:
e intro |nto host cells so as to express the

15) transactlvator during cultivation; the

WP-4: WA%%G%@AWT@A@@&GE@MA@E@GA@Q}@AATHE}CATGATA

cul ture nmedium A DNA 30 encoding the transactivator

(SEQ IDaN@: 46)DNA encodi ng the desired protein may be

Wwp.5: inserted into the sane vector. Alternatively, the

TTCTC%@@@;@A&HM@Eé&{ffﬁg@é@@@%ﬁﬁ%@g%éfﬁﬁf 8seQm

NO: 17)c0-introduced into cells. prior-art docunents

B LT R L N A

(SEQ IDsReci§)y cal |y described with reference to Exanples

w7 Qo bR PR B AR B rggmiossa

(SEQ]IyNgﬁmg)pnﬁct Luc-neo (1) doning of nouse (3 actin

we-s: B KA AT b AT AR SRR BT ogpaoT

(SEQ IDLYONGB (http://ww. nebi.nl mnih.gov/) and the

e, SRR erceralcite.caocoon

(SEQ IDsly Ot besi zed 10 (Espec oligo service Co.): mAct5-Fl

w10 o AP A B I 0 AR R Roggonnc

(SEQ IDIRONER) 10) . The pronnter region (1,577 bp) of nouse

we-t: R BB B L o P secae s wi oo
(SEQ IDTldkald) Bi o as reagent and Mouse Genom c DNA (cat.

WP-12: @%@ﬁ’é@%‘ﬁ@}&%@? @cﬁd@@éﬁt%@l&cc%&:@@ﬁATmTCAGTGc

0Si reaction mxture was
(SEQID:N@pBéle DNA (100 ng/m); 25.0 I of 2x GC buffer I;

WP-13: TGACGTCCTTTCCATGGCTGCTCGCCTGTGTTGCCACCTGGATTCTGCGC
(SEQ ID NO: 25)

WP-14:
GAGGGCCGAAGGGACGTAGCAGAAGGACGTCCCGCGCAGAATCCAGGTGG (SEQ

- ID NO: 26)

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

WP-16:
GAGGGCGAAGGCGAAGACGCGGAAGAGGCCGCAGAGCCGGCAGCAGGCCGLGG
GAAG (SEQ ID NO: 28)

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

WP-£: TCTAGAAATCAACCTCTGGATTACAAAATT (SEQ ID NO: 30)



10

15

20

25

30

35

8.0 | of dNTP M xture; 2.0 pl of mAct5-FI (10 M; 20
2.0 pl of mAcr5-R (10 M; 11.5 1 of HZO and 0.5 |
of LA Taq (5 Ul). PCR was carried out under the
conditions of: 95C for 1 mknute; 25 35 cycles of 95C
for 30 seconds, 60C for 30 seconds, and 72C for 90
seconds; and 72C for 7 mnutes to termnate the
~reaction. PCR was carried out using Gene Anmp PCR
System 2400 (Applied Biosystens). After the PCR
WP-r: TETAGUEA GRS @GEATEH AAA(SEQ B2 B§hisdse gel, a

0. ' 7 exgy sed and
WP-£2: %ﬁ??@g fwé(?ﬁ@%%ﬂitgigggﬁ( B0 PROe48) SC Pk 601) .
WP-12: GREGAGATEACHCONAGEEGECIRER TINE: pBEM T- Easy vect or

(Pronega; cat. A1360) and the nucleotide sequence

was confirmed by sequencing. The 5 region of the
(3) Constiuchielohphf S ViBAgeLigmps shown in SEQ ID NO 1. The

S8 ldﬁ\ﬁ%n@%gét@ﬁ {/ér%'ibnﬁe @s@t{%g? NG 43¢abR%8d &b R BeRI3ite of

consecut | start from nucl eoti de 305,
pmAct-hig-nes wener &9 enrapleieaiiCod Vapne wsnepsFépidecut i ve

thym nes as seen in 35 the sequence shown herein.

Thus, the sequence is different fromthat shown in
(4) Consimyetiomolgsasel v¢iever, the clone was used in the

%&%ﬁéﬁ@ﬁﬁ BN R e hlRhh BF 1 kiRomeRHeaGRd Bahh 21
starting from nucl e%ghg 414 and " TATAA

DI—IFRJ@E-&M&WI fiane Ffereaes We 94 W@péns%g\}%tpg@@g of BQ&N vector
to constEANERLE ud o FEGUENC s t1ah beperinginf il veciOnseti &Fere purified using

BndoFroe GG M RaHEat ddes) 1En EHACHRbt or region of -

nouse R-acti n. Si nce the cloned region included the
o S e S AT LTS EOAgS > 1595 I
(1) Introd@@icANfakclon iateSHO(dells | eotides 1 to 1542/ SEQ I D NO

5 TP S B RSR d FRBp cot o
11514-0N3, add theGoPVdlaBGva3 aBiyksied 16 20@ il asink ORRENMEMN R&luced-Serum
it G P TN SRR eyt o
temperafubss 2 4 5@hinges.s e2V Ltefl IGpofect AAVINNE (btitweeByTatING. 583 24r(H)2) and
180 i R BPTI-MEM I Reduced-Serurm 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. No.3595), with 50 ul of OPTI-MEM I Reduced-Serum
Medium. 20 ul 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-SFMII 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 Hindlll (3" end) sites into the region of interest
for the conveni ence of subsequent vector

construction. The conposition of PCR reaction m xture
was 1.0 | of tenplate DNAZGabout 10 ng/m); 25.0 pil
of 2x GC buffer I; 15 8.0 | of dNTP Mxture; 1.0 |
of Mct5-HN (10 M; 1.0 1 of mActs-BG (10 M; 13.5 |
of HGO and 0.5 | of LA Taqg (5 UIl). 20 The PCR was

carried . out under. the ndi
ere Iy bubding0 Lyl diarge GO sV He Shiesmsiergnio Rapy fipie
Tissue @ﬁ@xﬁﬁﬂ&atea Wohie2Gith Qlesd Bostemo(@dsningrCht N643 7B42). 7 The assay was

ot A SR LA RS R Y R e

soﬁwar@%ﬂﬁlobuedoﬁhﬁ\mogmjﬂmﬁﬂv féretl2PCR product was cl oned

vect and.th
Beas s PRGBS PR ReseRRU AR R B 8e hat 0
construdtﬁBpmAEBLﬁceded ndsaigridfidantly Highetk hetisglyttearof CIHGL3cBae (12<0.0009:

oo PR B e Bl LBl s pen

inventionds steangeethbe thet exi BagiE R priogyoten d Fuitleermerst ﬁrWﬂSkﬁé@kﬂﬁt}Wéthat the

oo RN BT L 0Bl b eght AR AARyPRE comon
or CMWt dubaner theretb dmiviyemisor Batrebn Baodidt- WP Rlghantneo ghd pgmqt—Luc—neo

p<0. ooo}se“ o]{aar}ﬁgn 'thRJe%ﬁgﬁ@M\z Hﬁxsé%% Q(Qfgylféo ’éﬁl %ﬁiﬁﬁé i@g 136115<0.0007:

unpmredEfssﬂ)(Flg@)from t he conversion of the vector backbone
of pG.3-Basic is hereinafter referred to as pG.N
vector 35 (2) CI oni ng of WPRE and construction of
erhfag e AH B pti onal regul atory

(1)(310,,?[‘2%321@{90&5\&3@1350%&92 nucl eotides from 1093 to 22

m ¢ sequence of W)odchuck hepatitis
VI hasepreGendia hkenaeperesd i aqy vaigd hgmay H-Rascubapeesfheerpression

eﬁicien%@f’&géﬁﬁgg‘ggﬁop SR G BlRREE 2880 FREhdriethsBed @y tdiédRnology,

carrie
Vol. 16, p.167-178, 1994). However, the effect of activated H-Ras, wild-type I-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 B-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 Tagq with
GC Buffer from Takara Bio as the reagent, and Embryo Marathon-Ready DNA day15 (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 pl of 2x GC buffer I;
8.0 pl of ANTP Mixture;
2.0 ul of mRas-F1 (10 uM);
2.0 pl of mRas-R1 (10 pM);
11.5 pl of HO; and
0.5 pl of LA Tag (5 U/ph).



10 -

15

20

25

30

35

usi ng TaKaRa Ex Taq (cat. RROO B) from Takara Bio
under the two conditions described below 5 <PCR
reaction 1> The conposition _of reaction m xture was
as follows: 6.0 pl of synth%7tic DNAs (WP-1 to WP-6;

10 Mand 1 pl each); 5.0 1 of-I Ox Ex Taq buffer; 10
8.0 | of dANTP M xture; 28.5 1d of H2GO and 0.5 pl of
Ex Taq (5 U/I) First, PCR was carried out under the

t ' 5 m nut es; d 15 2
CEOR ARG b o conelis BEC Do D mut oo and
95°C fof BCst@md2 m nuges. Further, 1.0 | each of priners
P- > t )
35 exetf st iy BhAPsOE o190 MoohBE SpR0980 ik Mgy o
72°C fop 7. miR@Rs weeromatd thdraaatioagai n under t he reactl on
POt 30sf gt G UEREAPE PO 5y 18 SOOTASBANE iR ATems).

After Th'é amplhltﬁbé 8CRROMIt s Eleotopherdied i o Affosgaressrgeba band of 660 bp

s xS TREDRIA UL Bl ] Pl 458208 Do SUPRRR g cloncd
into pGEME-Hesy TanOIt(iBttﬁIm:ga)&D@ the pfcleiNip stquenee was caiirgiefl byf
seanencly B ined PR e latebighis e i S RS0 o5
The nudlentids ahpmsu.ttces@ wagig@ningdh dee donaglactsies, whild i istadeninsimche
databasg or %c%r#ﬂeg gF &2 'mfﬁ{%% g%%ﬁzé %Itz’{}fa Eth tﬁ?f rex%‘éfeﬁhﬁt thelmPldotide at

prinmer wer e
this posgdme@jastgmaume Thus, the clone was used in the experunents without altering the

scquence.

(2) Alteration of mouse c-H-ras
To efficiently express mouse c-H-Ras 1 in CHO cells, the sequence upstream of the

* start codon was converted to a sequence that meets the Kozak rule (Nucleic Acids Research,

Vol. 15(20), p:81 25;8148, 1987)-and the protein non-coding 3°-UTR was removed by PCR using - o

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. RRO02A} 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 ul of template DNA;

5.0 pl of 10x LA PCR buffer Il (Mg”™ free);

5.0l of ANTP Mixture;

5.0 pl of MgCl, (25 mM);

2.0 pl of RAS-ATG (10 pM);
2.0 ul of RAS-R2 (10 uM);
29.5 pl of H>O; and
0.5 pl of LA Taq (5 G/pl).
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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reaction mxture to adjust the total volunme to 50.0
. PCR was carried out again under the reaction
conditions of: 35 30 cycles of 94C for 30 seconds,
55C for 30 seconds, and 72Q@8for 1 mnute; and 72C
for 5 mnutes. 23 PCR was carried out using Gene Anp
PCR System 2400 (Applied Biosystens). After the
anplified PCR product was el ectrophoresed in a 1 %

Q\‘garose gel, bands of about 200 bp and ab g 8
After the\BER msadios ®as clecraphareseAdn 4 13(?1@%@056@@% 8\9 Wg ri@s excised.
AGEN; cat. was further carrie out

pGEM-TrEnsygvastee P iogneee). 6 ﬂiedaﬁkapﬂdermﬁé?ewwaf% by sequencing.

The cDNIRGEBhed §0RekakabieBLA-MAE sHERE IRSEQD Noagent . The
conposition of reaction mxture was as follows: 1.0

| of the product of reaction 1; 1.0 | of the product

(3) Coné@ﬁcﬁ&@é‘rféc‘ﬁﬂ?tgdm&ﬁeﬁ Rad of | Ox Ex Taq buffer; 8.0 |
Xt ure;

dNTP M
Vepoing miafin (hgs: g the e C L LA f) was
mtroducééﬁlﬂ% the- abB@d&@%b@@ﬁfoﬂ@@lc-@Mas tumg ertxll‘:(Ehem@aE‘f SmDérected
AC

j.tion 94C se .
Mutageregh: Mibl<Sb i3 Snioms 5ot it eton §gEpg g pino acid
to valind4 G Hu8 aclibats@FORASwadebtd@ed f or 2 minutes; 20 28

o e T ey T

-3*/SEQUIDONOC 3 8 )viad reR £ IoR 6T €SN COCACOIOERHATC ASE (HeCCAGCAC
-3’/SEQB[§”IQ 0 about 600 bp was excised and the DNA was
NE7 &4 usi ng Q Aqui ck CGel Extraction Kit (Q AGEN,
Jiie .codPdsifidn ofltvacti@ambxtor vasaddcliiowsas cl oned into

templatepﬁﬁ% T- Easy vector
2.0 ul of H-Ras/pGEM-T-Easy (10 ng/ul);
5.0 pl of 10x reaction buffer;
1.0 pl of ANTP Mix;
1.25 Wl of mRasV12-F (100 ng/ul);
1.25 pl of mRasV12-R (100 ng/ul);
38.5 pul of Ho0; and
1.0 pl of PfuTurbo DNA polymerase (2.5 U/pl).
The PCR was carried out under the conditions of:
95°C for 30 seconds; and
12 cyeles of 95°C for 30 seconds, 55°C for 1 minute, and 68°C for 440 seconds.
PCR was carried out using Gene Amp PCR System 2400.  After the amplified PCR
product was treated with Dpnl according to the manual attached to the kit, E. coli cells were

 The DNggﬁé Fﬁ%d ubib 'M%ﬁxﬁ'&‘t&g Cgre%yl CkheCﬁNAExasr @6hddaRtoKi t

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), pPCXN-A-H-Ras (activated mouse c-H-ras), and
pCXN-A-K-Ras (activated human K-ras), respectively.
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25 (Promega; cat. A1360) and the nucl eoti de sequence
was determ ned. The sequence was confirmed to be
identical to that from nucleotide 1093 to 1684 in the
sequence of GenBank Acces®igon No. J04514.
pGEM T/ WPRE was di gested with Xbal, and the resulting
WPRE fragnment was inserted into the Xbal site of
pmAct - Luc-neo to give pmAct - WPRE- Luc-neo. The cl oned
WPRE sequence is shown in SEQID NO 3, .and the
[Exampl\¥) tifeti of dNSeene SERIUcDRagon fepromater aety3Y are shown

el.ow < i used> WpP- 1:
(1) Intro %@%&%{P&%TTG@AA@TT@UG@MTGTM

(2SEE LT RN toll®) ingsdwed dnto CHO cells were prepared by combining two or

three %%@%WWW%@E&A%M%&OdM@
into CHAGEIT AT GECENTACHTTEETIAitRdie FrrapeisArdthednsifesecedpty was
tctormu@d D NOL15) W-4:
ATACAAGGAGGAGAAAAT GAAAGOCATACGGGAAGCAATAGCATGATA 5
(SEQ ID NO 16) WP-5: -
Tuble 1 TTCTCCTCCTTGTATAAATCCTGGT TGCTGTCTCTTTATGAGGAGT TGTG( SE

OlD NO—1Z}V W o
1= TN = \AJ .

< ]
Gg@CACACCA&BCCA@@TTGC(WGA&QQAbG@CCCA@R%TCCTCATMAG
D NO WP-| 7 '
prpbt D WO {8 W7 1 1 Ll lpg

CCACEGTGIHECT GACEOAACCECCACTGGT TGEEESG
pCBERHIERSNG, | 19) WP- 8:
Gr GLAGCT GACAGGT GGT GGCAATIGCCCCAACCAGT GGGEEGET

(SEQ I D NO [20) 15 WP-{9:
pCENGBTERIFTCOGEENCHE TeaCT PrdaecTiccPAT recaacaiEA
(SEQ I D NO. {21) WP- 10:
TGT CCAGCAGCGGEECAAGGCAGGOGGCGAT GAGT TCOGCCGTIGECAA
pCXN-A-K-Ras GAGTTO TAG
pCXN 09 ug 0.99 ug 0.999 ng 1pug

Total 2pg 2 ug . 2pg 2pg

The result showed that the promoter activity of pmAct-Luc-neo was enhanced in the
presence of pCXN-H-Ras (mouse c-H-ras), pCXN-A-H-Ras (activated mouse c-H-ras), or
pCXN-A-K-Ras (activated human c-K-ras) (Fig. 4). This finding showed that the oncogene
product Ras (whether it is an active form, wild type, H-Ras, or K-Ras) confers stronger

activity to the mouse p-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. In recent years, the
biopharmaceutical share in pharmaceuticals has increased. In particular, many antibody
pharmaceuticals have been launched onto the market. Antibody pharmaceuticals have to be
administered at very high doses as compared to conventional biopharmaceuticals including
cytokjnes'such as erythropoietin, G-CSF, or interferons.  Thus, the expression of a large
amount of protein in animal 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



(SEQ ID NO 22) Wp- 11:

TTGCCCGCT GCTGGACAGGGGCT CGECTGTTOO0CACTGACAAYTCCGTG
20 (SEQ ID NO 23) WP-12:
CCATGGAAAGGACGT CAGCT TCCCCGRGAACACCACGGAATTGTCAGTGC
(SEQ ID NO 24) WP-13:

TGACGTCCTTTCCATGGCTGCT CGCCTGTGTTGCCACCT GGATTCTGCGC
(SEQ ID NO 25) 25 WP-14:

GAGGGCCGAAGGGACGT AGCAGAAGGACGT CCCCCCECA
antibodypharmaeqoticals) Kpasbpen revealed that immunization OECCA%;‘TG% a vector

itself cm‘?gg GEGE

advantage/g - p : Qeas R SARE ARA
a proten%@e(o%ﬁ@e& D IINQ mgﬁ rtéﬂ[ in the immunization process to produce as

much an@gqn asgg)sgb egEélﬁf @Céﬁg% afgsmt%g W%T?FCTeCIWMus, the
onngerW&%Bﬁ%%F@%Tﬁ%&Tﬁs( SEQileDmdi@e @G)t iRbsed in

general Wp@.lce WW %E é%slef‘)t Wnt%%%are expected to

be suitaBPfdrduck3Fespoéed COMHRIAGE] TRECEOnEBED: bhNPresa®)ingen(idy are
Construct.i enhancer

of o_The

clinically gppliable ﬁ%’lﬁnﬁ‘)‘l e‘h})“%@[]@bogf’éls P Yet%/)kr/%com site
of pmAct-Luc-neo vector to conplete
phCW- mAct - Luc-neo (Fig. 1). (4) Construction of
control vector 10 Together with CW enhancer, human
EFl a pronoter derived from DHFR-AE-RVh-PML-f (as a
reference, WO 92/19759) was inserted into MCS of pGLN
vect or




to construct pCEF-Luc-neo (Fig. 1). In this

experinment, all vectors used were purified using

EndoFree Plasmd Maxi Kit (cat. 12362) from Q AGEN

15 [Exanpl e 2] Introductioit of vector into CHO cells

and expression assay (1) Introduction of vectors

into CHO cells 2 g of each vector mas m xed with 20

of PLUS(tnm) Reagent (I ni4ldlen; No.

11514-015), and the total vol une mas adjusted to 200

| using OPTI-MEM | Reduced-Serum Medium (Invitrogen;
L ChrectomsomrGag- 201/ compiectvehstaint 3 My iibian rasiin grometer is operably
linked toI aﬂ%lﬂ%&e@ dyiteid @O R4S chifPIReE Aldus & 198 oflexpfbSibt 85N A 2fkobing a

Li pof'ect AM NE (| nvi trogen:; € No. 18§ 12) and

Ummqu@@-| of OPTI-MEM | Reduced- SerunrNbdrunrmere added

thereto and further incubated at roonrtenperature

for tes. CHO cells were pre x. 10
2. Térervgq%rf Flainy , avhevs R G prbass s dediyed o erg?gé‘}oms (v,

(Corning; Cat. No.3595), vv| th 50 | of OPTI-MEM I
Reduced- Ser um di um of t '
3 preparde démuleg%%r%%e ot e Gt e B pramsriptiona

Regulatﬁﬁgixﬁaltqmpkg)v\ere i ncubated at 37C for 3 hours in a
COX2 incubator to introduce the vectors into CHO
cells. Then, the culture supernatants were gently
4. rENERYEREHof afitbnd of tihitndr @o Bpwlhenin fhe mambHGBsathdeemotditiea rodent
. culture mediumused for CHO was prepared by adding
B-actin PROMQUE ol ume  of HT Suppl ement (100x) liquid
(1 nV|trogen Cat. No.11067-030) and 1/100 vol une of

5. I@m %!flzfld)lf Iﬁlﬂ 5, v@t 2 %agé}l\)fr){"mtln(%l& Enr;r)]‘né%%tﬁ nucle9t1de sed]uence shown
in SEQ IONO: 4Nnd fH2Gik8) -avilit prombtef eomtpnisss tluerreatemmiwtssqltehre shown in
SEQ]DﬁSl ﬁs were incubated at 37C for two days in a CO2
i'ncubator. (2) Luciferase activity assay The
luciferase activity mas det erm ned usi ng Luciferase
X 1 Regul |
6 RSTAELEML OBAROR, woBlhua by Bl Bodriignq fomulatory
Element GVPBE} jompsisadithcumeldotidseed@anei shevil iniEQ BNt andyhd mﬁnmahaﬂ
K dr DG HAEARE RydiddBaddld 9 tesoddldednb mfaeh vell . The
ractin p fr %%H‘mere yseg % e 0ng 1651 al i quots of the
cell lysate were transferred to Assay Plate Tissue
7. QebLi& 0-1!:51%%@ dr Wik 8 (W ! donfphiGRE 2 BRIAURADING PAEdCA Q)NA rably
No. 43784 The assay was conducted usi ng M cr oLuUMAT
linked d%éﬁqﬂﬁmfd)e magrepliap -2 BORARpl i ng was carried out
using the software Wnd ow Control Pr ogr am LB96PV

vet 1.24. 5 The assay results obtai ned by, the
8. phe resiricbanyese of gaigs A0 VeV REIhEE tftml‘?é’t’“"tar?éls an oncogene product.

9. The vector of claim 8, wherein the oncogene product is Ras.

10. The vector of any one of claims 1 to 9, wherein the desired DNA encodes a desired protein.



constructed pmAct-Luc-neo has significantly higher
activity than pCEF-Luc-neo (p<0.0009: wunpaired
t-test) (Fig. 2). This finding shows that the nouse
R-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-actin is S|gn|f|é%%tly enhanced by attaching
WPRE el enent 10 or CW enhancer thereto (conparlson

bet mAct - WPRE:- Luc- n and p
1. m@ee@ %WHFH“%B’ﬁ"B%?f 6?7"96 c-neo and
pnﬁct Luc- neo: p<0.0007: unpalred t test) (Fig 3).

12 ggﬁeiﬂg f‘%m%?"%&ﬂ%g{r‘?g ﬁ&a‘%&oa lfglg %%é % aélgs gg néoe wflerﬁlg tl?esoncogene is

activatedpr evi ousl y been reported that activated human H Ras
enhances the expression efficiency of expression
vectors t.o which human (3-actin pronoter is inserted
13. (Thy teelt elbdtainl 1Agtio whid the 16@tqp cdibprising8hel@8d yncotiogvie atansactivator is
mtmduce(pe effect of activated H Ras, w ld-type H Ras,
activated K-Ras on the nobuse R-actin pronoter has not
yet been reported. Thus, the effects 20 of nouse

14. %hﬁag’ll $ Ak \e{S &lﬁghms?%s%rlngd I:éfpe) and activated human

nouse actin pronoter were tested.
The primers nRas-F1 (5'- TCCTGGATTGGCAGCCGCTGTAGAAGC

. 3 lian cell
s el Rt %r‘v‘”ﬂm ) were
syntheS|zed (Espec oligo service Cb based on the
16. 19fw ankiAGERSSi on 25 hb M30733
' Jﬁ. ose at hf%an%htts /I www. ncbi . nl mni h.gov/).
Using the prinmers, the nouse c-Hras gene was

17. airﬁg |k bﬁ&y%& BERirRGR (488, vARGH & A6kl trolSthd Sankatt @A okdfr as that

Buffer from Takara Bio as the reagent,
from Whlahgleérﬁﬁt%romateatsweﬂqueady DNA dayl5 (cat. 7459-1)
fromdontech as the tenplate cDNA. The conposition
PCR reactigon m xture was as follows: 30 1

18 The etpfagimDia;wiaeh 1§ dertd fogm ds giieragimal specgs g g from which the

B-actin peINbRr M aetivée; 2.0 | of nRas-FI (10 M; 2.0 | of
mRas-R (10 M; 35 11.5 | of H2Q and

19. A method for producing a desired protein, which comprises culturing a cell comprising the
vector of claim 10; and harvesting the expressed protein from the cultured cell or medium.

20, The method of claim 19, which comprises adding a transactivator to the medium.

21. A method for expressing a desired DNA in a host cell in culture, which comprises introducing
the vector of any one of claims 1 to 10 into the host cell derived from the same animal order as that

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

22. A method for expressing a desired DNA in a host cell in culture, which comprises introducing

the



0.5 pl of LA Tagq (5 UI). 27 PCR 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 mnutes to

term nate the reaction. 5 PCR was carried out using -

Gene P m 2400 J i Bi osyst ens
vector of 4y Oa%? ?l?lf“éd%éﬁ?“ﬁ? BANE féla%@"%ff g@? Flz?p%’aﬁ é‘%lé‘@l Pﬁ‘“ss & that from
which th¥Bag& $6@o@eh theavebidNE dafive60 bp was exci sed. The DNA

was purified using Mag Extractor (Toyobo). The DNA

was cloned into pGEM T-Easy vector (Pronega), and
23. A hdiRodTuc@aidithes GRUEIEDIN & in@Bose ediifin blliiﬁ& byuch&qmpn‘mes mgroducing the

vector oG 11 et S9N S RSTR G FICT GOt B i et
into a ho@t?ceﬂ/aﬁlcgua térived ifomt thesadleopadesas thar fram whihdhl the ﬁ-tactlnspromoter in the
ani.ne,in the database. Searches of the nouse
“”wf°dﬁwaﬁé $atsbase in NCBI reveal ed that the nucleotide
at this position was guani ne. Thus, the clone was

24, Usg gneithr(])dtoll;] S exg)%i; %&fﬁ{%gr a o:l\ﬂgath Qﬂ%&in%eth%gtj c@&sﬁ%@mﬂ%ﬂliaﬂ cell.

sequence. nouse c-
efficiently express nouse c- H-Ras in CHO cells, the
ed

25 SRR SRR RN a1 1 Ll SRR AR R

Aci ds Research, Vol. 15(20), p.8125-8148, 1987) and
the protein non-coding 3'-UTR was renoved by PCR
using the prinmers RAS-ATG (5'- '
GCCACCATGACAGAATACAACCTT -3'/SEQ ID NO 36) and 20
"PAS-R2 (5' - TCAGGACAGCACACATTTGC -3'/SEQ I D NO 37).
PCR was carried out using the reagent TaKaRa LA Taq
(cat. RRO02A) from Takara Bio and, as the tenplate,
nmouse c-H-ras cDNA cl oned beforehand into
pGEM T- Easy vector under the follow ng conditions.
The conposition of PCR reaction m xture was as
follows: 1.0 pl of tenplate DNA; 25 5.0 1 of | Ox LA
PCR buffer Il (Mg2+ free); 5.0 1 of dNTP M xture;
5,01 of 2 (25 mMM; 2.0 pl of RAS-ATG (10 M;



10

2.0 1 of RASSR2 (10 M; 30 29.5 1 of H2Q ~and 0.5 1
of LA Taq (5 Ul). The PCR 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 35 72C for 7 ghnutes to termi nate the
reaction. PCR was carried out using Gene Anp PCR
System 2400 (Applied Biosystens). 28 After the PCR
- product was el ectrophoresed in a |% agarose gel, a
band of 576 by was excised. The DNA was purifi ed
usi ng Mag Extractor (ToBB3RACThe DNA was cloned into
pGEM T- Easy vector (Pronega), and the nucleotide
e uence was, confirmed b sequenm

eneter asfivilies WerE GXHpRsd PR G@@Paé@g@méﬁe%{m. F?NAEtstﬁfbaﬂd

: enhaﬁl@rs Brive &) vEIRSIEME! | Aybfid ptiniotatceaipriving @ cddbiagtion of a

M, RS M T - SR PrORRET. S B b R rEE Sy

regtoﬂb@ﬂ:@ -pEREHiE Is@pﬁncﬂ&ﬁM&Elch:uc&d—Hamtmst (@ BEad g opmymalian

oot pRpasE e Do IAPRET e bt Bty FRLRmUS T,

activitids bhihe a+actneproms coubrt bw@dae@pembRaQGWS%ﬂls OReQECDe Product

: fe nRasVl 2-F (5' -
RaS’Wéﬁmme -3'/SEQ ID NO. 38) and

mRasVl 2-R (5' - CTTTCCCACGCCTACAGCGCCCACCAC - 3'/ SEQ
ID NO 39). The conposition of reaction m xture was
as follows: 15tenp|ateD|\|A 2.0 | of

H Ras/ pGEM T-Easy (10 ng/l);- 5.0 pl of |1 Ox reaction
buffer; 1.0 1 of dNTP Mx; 1.25 | of nmRasV | 2-F (100
ng/l); -20 1.25 pI.ofnRas_\/I 2-R (100 ng/l);




38.5 1 of H2G and 1.0 .tl of PfuTurbo DNA pol ynerase
(2.5 Ul). The PCR was carried out under the
conditions of: 95C for 30, seconds; and 25 12 cycl es
of 95C for 30 seconds, 55G2%lor 1 minute, and 68C for
440 seconds. PCR was carried out using Gene Anp PCR
System 2400. After the anplified PCR product was
treated with Dpnl according to the nmanual attached to

the kit, E. coli keSS Mg transformed with the
EQUENCESL

product. PI asmdc'vvas I solated fromthe resulting E

coli, and was sequenced to confirmthat the nutation

<110939ﬁféﬁ?@;£hﬂkd RABGEG IKAigat he plasmid. The anino 30
aci d sequence of activated nobuse HHRas is shown in

SEQ ID NO 7. Likew se, an activated human K-Ras was
<1208 BreQNst kuabms us T anaditl o Bchetin peauence of K- Ras
used in the experinents is shown in SEQ ID NO 8.
Each of these genes was inserted into pCXN vector

<130% Genap3ivpl . 108, p.193-200, 1991) to give pCXN-H Ras
(nouse c-Hras), pCXN-A-H Ras (activated nouse
c-Hras), and 35 pCXN A-K-Ras (activated human

{150K- PR LPO3AdZfecti vel y. 29 [Exanple 41 Effect of
<1519Ne@BeLyProduct Ras on the promoter activity (1)
I ntroduction of vectors into CHO cells 2 jig of
vectors to be introduced into CHO cells were prepared
<1g0Ryag¢onbi ning two or three types of vectors shown
bel ow at various ratios (Table 1). The vectors were
introduced 5 into CHO cells by the sane nethod as
<1708lesetrenbi@dversiobxanpl e 2, and the luciferase activity
was determ ned. Table 1 10:1 100:1 1000:1 1:0

pmAct-Luc-neo 1 g1 g1 glg pCXNH Ras or

<210pCXN-A-H Ras 0.1 g 0.01 g 0.001 g 0 g or
211> 1577
{212> DNA
<{213> Mus musculus
<400> 1
ggegagtigact ctetgtecat tcaatccagg ccecgogtgt cocticaaaca agaggccaca 60
caaatagget cogggoctog atgoteacoe tcatccactt aagtzotoga tatcocacgtg 120
acatccacac ccagagggtc ctgegetggt tegeigacce coagaatgea ggoctagtaa 180
cogagacatt gaatggegca gtgtccécaa geggopgagee tattcotgta catetggece 240
tacggagoca geacccateg ccaaaactet teatoctctt cotocaatete gotttotete 300
togotttttt thtittittet tottettttt tttttttitt ttcaaaagga eggegagagee 360
gotasaasaaa tgetecactg tgcpgcgage coggtgagte agogacgegg agecaatcag 420
cgcccgecgt tocgaaagit geottttatg gotogagtee cogetgtgee gtoctataaa 480



PCXN-A-K-Ras pCXN 0.9 g 0.99 g 0.999 g 1 g Total 2g
29 29 29 10 The result showed that the pronoter
activity of pmAct-Luc-neo was enhanced in the
presence of pCXN-H Ras (rd2de c-Hras), pCXN-A-H Ras
(activated nouse c-Hras), or pCXN A-K-Ras
(activated human c-K-ras) (Fig. 4). This finding
showed that the oncogene product Ras (whether it is
an active form wld type, HRas, or K-Ras) confers
stronger activity to the nouse (3-actin pronoter of
accckdt@ePECEetEcd ByBtdton aztbBodtne wstazrerkec Apgctisdbi | 1%
Until the present invention, pronoters such as
t heEFla pronoter (WO 92/19759) and CMW pronoter were
tgcagrseck LeETURCEDEECatTsCps OLRFEREEHR GERALALACE Fo2asPeraE cdiPs.
In recent years, the biopharmaceutical share in
pharmaceutical s has increased. In particular,
ceBeenti+ i BERFO 8 RAIRECEL CPUAPAFER 0eiEptiah PRGRARE IR o
the market. Anti body pharmaceuticals have to be
adm ni st ered at ver¥ h%%b doseg %ga%oggggg%ago 790
- B2aCcRGAtE ARIERTER? BROPHEr MERE IR E AT RO B A NG eyt oKi‘nes
such as erythropoietin, GCSF, or interferons. Thus,
t he expression. of i1 n
ctetsiebrparts pictbulal AR Br Uty BOLELP ! £ 7o0
i nexpensjve anti body pharmaceuticals. The nethods of
cccg&ﬁgcgo E‘-'&%E\%Ibg‘l! DY &BLdeh B0 8 273200 2 F ) digdch ot _Of 840
proteins 25 as conpared to conventional techniques,
and thus are expected to be useful froman industria
atzaYdc B REdat ttedd @e Rt 0005 Scftat AT UREGIAIG « AghaTAtEa W t9D0aN
antigen is required to produce 30 antibody
pharmaceuticals. It has been reveal ed that
gtattdiad cZahigoba ofatamignmltcaakkddet atpmteion gtidagedct cal¥lbe
achi eved by inserting an antigen gene into such an
expression vector. An advantage of the nethods of
gtttgdveatptemetiEce ayssaedcen SresereRge SERECHcd F8swegye 1020
purifying an antigen as a protein can be omtted. It
is nost inportant in the inmunization process t
gecopREbEr EEECHEEST FERARTIRAT i8GEC EREC G EHisE #ﬁcgﬁFﬁ?gbog@F of

an animal to which a vector is introduced. Thus, the

stronger the expressjon vector, the no erqﬁg it
O e A A L R R I £ TR T

produce nonocl onal anti bodies, the vectors of the

t | ti '
S R R S e e
present invention are

ggcggegtca cagtggcacg gegogoctigt ttgcgotice tgotgggtgt getegoctco 1260
cgegogcgca caagesgoce gtoggegcag tgtaggcgga gettgegoce gttiggggag 1320
gegecppagg totggottoe tgcoctaggt cegectocgg gocageghtit gocttttatg 1380
gtaataatgc gegccgegtotg cegottoottt gtoccotgag cttgggegeg cgecocoteg 1440
cegoetogage copcggette coggaagiegg goagggegge ageggeiget ctiggcggce 1500

cogagegteac tatagectic ttitgigtet tgatagtteg ccatggatga cgatateget 1560



clinically applicable in humans when inserted into
gene therapy vectors. 31 CLAIMS 1. A vector
conprising a DNA construct, wherein a nanmal i an
R-actin pronoter is operdbmy i nked to an enhancer,
wherein the vector conprises and is capabl e of
expressing a DNA encoding a transactivator. 2. The
vector of claim1, wherein the enhancer is derived
from Cytonegal ovirus (CW). 3. The vector of claim1,
wherei n the enhancer is Wodchuck Hepatitis Virus
gcgoBipstd tagasar i ptional Regul atory El ement (WPRE) . 1947
The vector of any one of clainms 1 to 3, wherein the
manmal i an R-actin pronoter is a rodent R-actin
promoter. 5. The vector of claim2, wherein the CW
(ipenhhancer conprises the nucl eotide sequence shown in
SEQ ID NO 4 and the mammal i an (3-actin pronoter
211¢oMyf% ses the nucl eotide sequence shown in SEQ ID
219NOpy2. 6. The vector of claim3, wherein the
& Wbodchuck Fbpat|t|s Virus Posttranscriptiona
13he8ﬁ13ﬁ3?? El ement (WPRE) conprises the nucl eotide
sequence shown in SEQ ID NO 3 and the mammal i an
<aoost Qctln pronoter conprises the nucl eoti de sequence
shown in SEQID NGO 2. 7. The vector of any one of
segaglieattirstcleticoatb toagtarped ShavgeaEieDINRCNaaAcH §e2Eeer@st r ed SHNA
oper abl y Ilnked downstream of the manmal i an R—actln
ronoter. 8. The vector of any one of clains 1 tq 7,

caaa é?‘feF‘iggG%’écgt RbggEareeq yeateracts a%ﬁﬁ%&%&é’%ﬂ%ﬂ%duc‘?o

9. The vector of claim8, wherein the oncogene

duct Ra Th t | |
scatfigo%. SREEIn(HEE HEL | FCTRA SHEBEE gt g 0

protein. 32 11. A cell in culture conprising the
[
R L T L T

to 10 mhereln t he oncogene is actlvated 13. The

tacg%ﬂ%kéa Placda®ddtddaadtt QcREGR lBRaREE QEHGOFRE | Sidng
he gene encoding the transactivator is introduced.

14. The cell of claim 12, which is a transforned
teecE@bit ttttttttot tottottttt ttttittttt ttcasaagea geegagageg 360

grtaaaaaaa tgctegcactg tgcgecgagg coggtgagis agegacgegeg agecaatcag 420
cecocgocgt toogaaagtt geotitiatg getcgagtege cogetgtgege gtectataaa 480
acccggcgec goaacgegea gecacigteg agtogegtes acceogegage acagettotit h40
tgcagetcoct tegttgcceg tocacacccg ccaccaggia agcaggeacg cogggcceag 600
cggegcotteg otototegty gotagtacet cactgcagegg tccotgaggat cactcagaac 660
gegacaccatg ggoggetgea gegteetgoe ggeEcogegga goggacactg gcacagccaa 720

ctttacecct agogtgtaga ctotttecag cecacattcec goggtgtaga cactogtgeg 780



15. The cell of any one of clains 11 to 14, which is
a manmalian cell. 16. The cell of claim15, which is
a rodent cell. 17. The cell of any one of clains 11
to 16, which is derived f4/8in the same ani mal order as
that fromwhich the B-actin pronoter is derived. 18.
The cell of claim17, which is derived fromthe sane
ani mal species as that fromwhich the B-actin

d
coca ST BURIEOR cHAFE A R RBIRSTT CRQViTY TIERD o Col?

conpr|5|ng the vector of cIa|n110 and harvestlng
he _.expr r or

Y T o A R S e iy

addi ng a transactivator to the nmedium 21. A nethod
gtat{gng &%&ﬁ%&zﬁ&a@ca@@@d EGdt ft loPeeBt OB grd@hdock N 960

ture, conprises introducing the vector of

any one of clalns 1to 10 into the host cell derived
gtttddct 1dp8ctSad e di0kdiBle OtdeteeBS shdtateecd pagvopdiitch t0Re

B-actin pronoter in the vector is derived. 22. A

nmet hod for expressing a desired DNA in a host cell in
gecogugt deugsptasbatc brcaotgped sESeitoty Gelivedisge cetvgazge vEBP or

of any one of clains 1 to 10 into a host cell derived

fromthe sane ani mal species as that from which the
cetetBecicdenagsEaBcEEootel PRRECYEES GFeg bregbergrgtecebs. 1A

met hod for expressing a desired DNA in a host cell in
cul ture, which conprises |ntrodu0|n t he CtOhoB
atteqdealengeReeaTasca TRASPEEERT LBRRATIZET TEREERE Eéb%“ﬁ?aeag%f

expressing a DNA encodlng a transactivator into a

host cell whic ved fr ie S
excefiE (GHACANR ERT e OET b BHGTE CRERERact yorioar
of claim?7 is derived. 24. The nmet hod of any one of

cgcg%{g}:?ﬁia@aagéc_gg%jé?’cﬁ%#% €L iekd¥ea ROBlcLBh |gtﬂ%g§gaém”’f@b' an

any one of clainms 21 to 23,
wherein the host cell is a rodent cell. 34 ABSTRACT

ggggggrg?r%?%cﬁ:%gﬁ%d %Jcb%g%&&cﬁ%@@gﬁ@écéﬁt GESRardtag 1380
nations of pronoters and enhancers derived from

various genes. A hybrid pronoter conprising a
ctaafRf pabiabtObeatchtCibcenias cetecacme asomnutaki a0

j 3-actin pronoter, or the post-transcriptiona

regul atory | egion of the genom ¢ sequence Wodchuck
ceectigpat bdgosecVig uezchAMPRE poapagceac reaeagatdchvttsgeggec 1500

cceagetgac tatagecttc ttttgtegtoct tgatagiteg cc 1542
<210> 3

<211> 604

<212> DNA

<213> Woodchuck hepatitis virus

<400> 3
tctagasatc aacctotgga ttacaaaatt tegtgaaagat tgactggtat tottaactat 60

gttgetectt ttacgotatg tggatacect gotttaatge ctttgtatca tgctattect 120



(3-actin promoter was found to be stronger than
exi sting pronoters. Furthernore, the activities of
the (3-actin pronoters co}}q be enhanced by
coexpressi ng the oncogene é%oduct Ras, which is a
transactivator. 10 1/21 SEQUENCE LI STI NG <110>
CHUGAI SEI YAKU KABUSHI KI KAl SHA <120> Expression
systens using mammalian $ -Actin pronoter <130>
Cl- AO311P <150> JP 2003-405269 <151> 2003-12-03
<160> 39 <170> Patentln version 3.1 <210> 1 <21%

tocoqigpee cliBqatitiDRIGoLortSs tRARSAIAGE Eg 4Lt te fpbSateas 0
gggagt gact ctctgtccat tcaatccagg ccccgcegt gt

ccct caaaca ccaca ca a CCth
seet it G Aot BRCL At U F T Aba s EAHERE 08 200
acat ccacac ccagagggtc ctggggtggt t gggt gaccc

SRR B BESARE ddlvecrupaaieks iyt

t acggagcca gcacccatcg ccaaaactct tcatcctctt

ctecGt ERRL L L& BL b Gt GLE e80Qccth £ Gebdctddit ehddobdolet t t t360
tettettttt tttttttttt ttcaaaagga ggggagaggg 360

ggt aaaaaaa tgctgcactg tgcggcgagg ccggtgagtg

ceecBSEAAEEHR G c ) EEratRa ti2loegCecigeagt cteegaaagt t420
gccttttatg gctcgagtgg ccgctgtgge gtcctataaa 480 2/ 21

aceccggcggc gcaacgcgca gccactgtcg agtcgegtcc
ctgeBzecigegatmcac agehticts cbeb@sadzycatictodt cetgttigecggtsol
t ccacacccg ccaccaggta agcagggacg ccgggcccag 600
geceteaate cagegpacet tocticccge ggoctegctge cegotetgeg gocteticog 540G
cgtettegee ttcgecctca gacgagicge atctcoettt gggccgeetc cocgoctgteo 600
taga 604
210> 4
{211> 366
<212> DNA

<{213> Home sapiens

<A00> 4
tagttattaa tagtaatcaa ttacgegggtc attagttcat agcccatata tggagttccg 60

cgttacataa cttacpgtaa atggcccgece tggctgaceg cccaacgacc cccgeccatt 120
gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc attgacgtca 180
atgggtegag tatttacggt aaactgecea ctiggcagta catcaagtgt atcatatgec 240

aagtacgces cotattgacg teaatgacgg taaatggccoe gectiggealt atgeccagta 300



cgggccttcg ctctctecgtg gcectagtacct cactgcaggg

t cct gaggat cactcagaac 660 ggacaccatg ggcgggt gga
gggt ggt gcc gggccgcgaa gcggacactg gcacagccaa 720
ctttacgcct agcgtgtaga ctd/igcag ccacattccc
gcggt gt aga cactcgtggg 780 cccgctcccg ctcggtgegt
ggggctt ggg gacacactag ggtcgcggtg tgggcatttg 840
at gagccggt gcggcttgcg ggtgttaaaa gccgtattag

gtccatcttg agagtacaca 900 tart aa.cc cgct
categ Ko BB CO AR DR EPORE LIt TR b ALt 60 10
gtttgcctat tcggcttgec ggeccgggcgg gcgggcggge

catgdggcgcggea gggccggectc 1020 ggccgggt gg gggct gggadss
ccactgcgc gtgcgctctc tatcactggg cat cgaggcg 1080

cgtgtgcgct agggagggag ctcttcctct ccccctettc
ctagttagct gcgcgtgecgt 1140 attgaggctg ggagcgcggce
t gcccggggt tgggcgaagg cggggccgtt gtccggaagg 1200
<210}geggggt ca cagt ggcacg ggcgecttgt ttgcgettcc
<2113 0640090t gt ggt cgcctcc 1260 cgcgcgcgca caagccgccc
th gcgcag tgtaggcgga gcttgcgeccc gtttggggag 1320
<ngg ggagg tctggcttcc tgccctaggt ccgcctccgg
{213gcmagegtiusgccttttatg 1380 gtaataatgc ggccggtctg
cgcttccttt gtcccctgagettgggegeg cgccccctgg 1440
cggct cgagc ccgcggettg ccggaagt gg gcagggcggc
{400mgEggct gct cttggcggcc 1500 ccgaggtgac tatagccttc
55p1 090 LaR 68t & 456068/ 21
tcct%gggigg%cg%%c%gggé%%gE%%? §$<210>g% g%%éo %Léé%%écg<212> DNA
<213> Mus nuscul us <400> 2 gggagtgact ctctgtccat
tegatcC PRl £HAM0 GCEEERLH ccattRinacmagaygecmeaes0 120
caaat agggt ccgggcctcg atgctgaccc tcatccactt
aagtgctcga tatccacgtg 120 acatccacac ccagagggtc
gtat @it g@oaitgtizatgggigacer cevagmat gteat gt Ragamtd 80 180
ccgagacatt gaatggggca gtgtccacaa gggcagaggc
tattcctgta catctgggcc 240 tacggagcca gcacccatcg
tetagigaamasiot tagatac eagcesedea agraEemat GEECERIES LETACETELB00 240
tcgetttttt ttttttttct tettettttt ttttettttt

t t caaaagga aga 360
catgcgeaca ggggggggé%g é%tgkg g%gatttgccatc aacaacacca agtectitcea 300

ggacatcecat cagtacagegg agcagatcaa gogegtrazaa gattcagatg atgtgccaat 360
egtpctgete ggcaacaagt ptgaccigge itgotegoact gitgagtetc ggeaggccea 420
geaccttget cgoagetatg geateocccia cattgaaaca tcagccaaga GGCZECAEEE 480
cotepaggat gocttctata cactagtecg tgagattcge cagoataaat tgcggaaact 540
gaacccacce gatpagapgtg gtoctgectg catgagctge aaatgtgtge tgtectgaca 600
ccaggigage cagggaccag cgagacgtct ggggcagtega cotcagetag coagatgaac 660

<210> 6
<211> 576



ggt aaaaaaa tgctgcactg tgcggcgagg ccggtgagtg
agcgacgcgg agccaatcag 420 cgcccgecgt tccgaaagtt
gccttttatg gctcgagtgg ccg&%&tggc gt cct at aaa 480
acccggcggc gcaacgcgca gc gtcg agtcgcgtcc
acccgcgagc acagcttctt 540 tgcagctcct tcgttgccgg
tccacacccg ccaccaggta agcagggacg ccgggcccag 600
cgggccttcg ctctctecgtg gctagtacct cactgcaggg

<2123 cgfpgaggat cactcagaac 660 ggacaccatg ggcgggt gga

ggt ggt gcc gggccgcgga gcggacactg gcacagccaa 720
<ﬂ3gtﬂﬁh%ﬁgﬁwsagcgtgtaga ctctttgcag ccacattccc

gcggtgtaga cactcgtggg 780 4/21 cccgcectcceccg ctcggtgegt
<a0099 gcttggg gacacactag ggtcgcggtg tgggcatttg 840

at gagccggt gcggcttgcg ggtgttaaaa gccgtattag
gecagphtpatazké igomg et aizatn e PR0-Ecty aedegefgam agwsag@eyct a b0

cgat cacgcc tcaatggcct ctgggtcttt gtccaaaccg 960

gtttgcctat tcggcttgcc gggcgggcgg gcgcgcecggcec

oteagggEfcgRiiRtc Yy EREeRet ic L HERBAL Y GLEGHEEY G GaYErYggdr”
gccactgcgc gtgcgcectctc tatcactggg cat cgaggcg 1080
ctcttcectct cccecte

cgt gt gcgct agggagggag ttc
tootagPagh tAERR OO TH FEIR St REHET 6T BERgeh o dd
t gcccgaggt tgggcgaggg cggggccgtt gtccggaagg 1200
cgggat ca. cagt ggcac C ttot, tt
coe gL g R A BT IR0 o e CRE ARG ER o 240
gt cggcgcag tgtaggcgga gcttgcgecc gtttggggag 1320

C C
o RO AR LR e

cgcttccttt gtcccctgag cttgggcgcgecgecccctgg 1440

cagaicfiel £3806a&COCER b0 GERRAT BT - DGR CHAEGRt 360
agcggct gct cttggecggec 1500 ccgaggtgac tatagecttc

ttttgtgtct tgatagttcg cc 1542 <210> 3 <210 604
gacctEgdiz>cobihctit] Beneitrogic basgkccagpatdtt gt oy icharsategd 00428

tct agaaat c aacctctgga ttacaaaatt tgtgaaagat

tgactggtat tcttaactat 60 gttgctcctt ttacgctatg
atcodeljgrat HEgarcalgc tdcbargbepc cazctdagtattegregajet aticgetacd 20 480 21

ctagtccgty agattcggca gcataaattg cggaaaciga acccacccga tgagagiggt 540

cctgecteca teagetgeaa atgtegtegcteg toctga 576

210> 7
211> 189
<212> PRT

<213> Mus musculus

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

Ser Ala Leu Thr {le Gln Leu lle Gin Asn His Phe Val Asp Glu Tyr
20 25 30



tcccgtatgg ctttcatttt ctcctccttg tataaatcct
ggttgctgtc tctttatgag 180 gagttgtggc ccgttgtcag
gcaacgtggc gtggtgtgca ctgtgtttgc tgacgcaacc 240
cccactggtt ggggcattgc cadéatctgt cagctccttt
ccgggacttt cgctttcccc 300 ctccctattg ccacggcgga
act catcgcc gcctgecttg cccgcetgetg gacagggget 360
cggctgttgg gcactgacaa ttccgtggtg ttgtcgggga
agctgacgtc ctttccatgg 420 ctgctcgect gtgttgecac
ctggattctg cgcgggacgt ccttctgcta cgtcccttcg 480

Asp Ryecibt cldattdu dagSgodechra ket uc¥gcVygtet et §e
cgaggt ctgcg gectctygcg 540 cgtctiggee ttcgecctca
gacgagtcgg atctcccttt gggccgcctc cccgectgtc 600 taga
604 <210> 4 <211> 366 <212> DNA <213> Honp sapi ens

6lu Q93 4utiagiabatitaded gl aat arAGH ADgEEYEic Bt agtt cat
agcccatata tgggﬁttccg 60 cgtfacataa cttacggtaa

ggcccgcec tggctgaccg cccaacgacc cccgeccatt 120
gacgtcaata atgacgtatg ttcccatagt aacgccaata
tttcc at . t & t.acggt

ser A3RF k28 B STERC R i o PATOIORR LR 0%

656 aagtacgccc d6tattgacg tcaaf®acgg taaat ggcth
gcctggcatt atgcccagta 300 6/21 catgacctta tgggactttc
ctacttqgca tacatctac gtattagtca tcgpt tt?c 360

val RhatAdat!sden Asp s Lys So1 TRe BBDASR DI RIspRIA ¥513> Mus
muscul us g5<400> 5 tcctggattg gcagccgct gp t agaagct at
gacagaat ac aagcttgtgg tggtgggcgc 60 tggaggcgtg
ggaaagagtg ccctgaccat ccagctgatc cagaaccact

Arg Gitigilggidedas 1429 Val Lys Asp Ser Asp Asp Val Pro Met Val

100 105 110

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

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

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

Arg Glu Ile Arg Gin His Lys Leu Arg Lys lLeu 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



gt atgatccc act atagagg actcctaccg gaaacaggtg
gtcattgatg gggagacatg 180 tctactggac atcttagaca
cagcaggt ca agaagagt at aggggﬁatgc gggaccagta 240
cat gcgcaca ggggagggct tc gtgt atttgccatc
aacaacacca agtccttcga 300 ggacatccat cagtacaggg
agcagat caa gcgggt gaaa gattcagatg atgtgccaat 360
ggt gct ggt g ggcaacaagt gtgacctggc tgctcgcact
gttgagtctc ggcaggccca 420 ggaccttgct cgcagctatg
catccccta cattgaaaca tcagccaaga cccggcaggg 480

<400k gBggaggat gccttctata cactagtccg tgagattcgg

Met

Ser

Asp

Glu

Ser

65

Val

Arg

ieu

Glin

Ser

145

Arg

Lys

tRocRrRt paalystigeoagaaactvab4ly Agadeceace! gat gagagt g
gtcctggctg catgagctgc aggtgtgtgc tgtccigaca 600
ccaggt gagg cagggaccag cgagacgtct ggggcagtga
cctcagctag ccagatgaac 660 <210> 6 <211> 576 7/21

Rols, TNA SR LS e IR GU USs PRAODPAS BREARCAt ga
cagaat acaa gcttgtggtg gtgggcgctg gaggcgtggg
aaagagilcc 60 ctgaccd@tcc agctgatccd’gaaccacttt
gt ggacgagt atgatcccac tatagaggac 120 tcctaccgga

aacaggt ggt catt gat agacatgtc t ac

R0y Ay biacHlu 730 Sacandr Eds Tadantal Al Fam gegg
gacgmagt aca tgcgcac®gg ggagggcttc4240 ctctgtgtat
ttgccat caa caacaccaag tccttcgagg acatccatca

gt acagggag 300 cagatcaagc gggt gaaaga ttcagat gat

irgbcalandgut/got lggtiggdise dhc ddgtedy 68661u Ghcxrgget g

g§ cgcact gt tgagctcgg caggcccagg accttgetcg
cagctatggc 420 atcccctaca ttgaaacatc agccaagacc

cggcagggcg tggaggatgc cttctataca 480 ctagtccgtg

ROARCHICALINAL BRI rE HBARAE 1Y GRE PRACAL O
tgagagtggt 540 cctggctgca %gagctgcaa atgg tgctg
tcctga 576 210> 7 <211> 189 <212> PRT £213> Mis
nmuscul us

Phe Ala 1le Asn Asn Thr Lvs Ser Phe Glu Asp lle His His Tyr
85 90 g5

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

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

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

Ala Lys Thr Arg GIn Gly Val Asp Asp Ala Phe Tyr Thr lLeu Val
150 155 160

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

Lys Lys Lys Ser Lys Thr Lys Cys Val lle Met



<400> 7 Met Thr Qu Tyr Lys Leu Val Val Val Gy Al a
Val dy Val Ay Lys 1 5 10 15 Ser Ala Leu Thr Ile
Gn Leulle Gn Asn Hs Phe Val Asp Gu Tyr 20 25 30
8/21 Asp Pro Thr lie A U0 Ser Tyr Arg Lys G n Val
Val Ile Asp Ay 35 40 45 du Thr Cys Leu Leu Asp lle
Leu Asp Thr Ala Ay Gn QQu Gu Tyr 50 55 60 Ser Al a
Met Arg Asp G n Tyr Met Arg Thr Ay Qu Ay Phe Leu
Cys 63,70 75 80 ValygPhe Ala Iie Asn Asn Thr Lys Ser
Phe Qu Asp lie Hi's Gn Tyr 85 90 95 Arg du Gn lie
Lys Arg Val Lys Asp Ser Asp Asp Val Pro Met Val 100
105 110 Leu Val Ay Asn Lys Cys Asp Leu Ala Ala Arg
Thr Val Gu Ser Arg 115 120 125 Gn Ala G n Asp Leu
21001 § Arg Ser Tyr Gy lie Pro Tyr lie Gu Thr 130 135
¢2113407 Ser Ala Lys Thr Arg Gn dy Val Qu Asp Al a Phe
<212TerThr Leu Val 145 150 155 160 Arg GQu lie Arg G n
i MM ys Leu Arg Lys Leu Asn Pro Pro Asp G u 165 170
{2132 7%rtiBeBrialGy Pro Gy Cys Met Ser Cys Lys Cys Val Leu
Ser 180 185 <210> 8 <21U 188 <212> PRT
(220>

<223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 9
gggagtgact ctotgtecat tecaatce 27

210> 10

{2110 27

<212> DNA

<{213> Artificial

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

mer Sequence

£400> 10
ttegtepacga ccagegeage gatatog 27

210> 11

211> 26

<212> DNA

213> Artificial

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



<213> Hono sapiens 9/21 <400> 8 Met Thr du Tyr Lys
Leu Val val vVal dy Ala val dy VvVal dy Lys 1 5 10
15 Ser Ala Leu Thr Ile Gn Leu Ile Gn Asn H's Phe
Val Asp Gu Tyr 20 25 3011/&dp Pro Thr Ile G u Asp Ser
Tyr Arg Lys Gn Val Val Ile Asp Gy 35 40 45 Gu Thr
Cys Leu Leu Asp Ile Leu Asp Thr Ala dy Gn Qu Gu
Tyr 50 55 60 Ser Ala Met Arg Asp G n Tyr Met Arg
Th;ﬁer e%uché' Gy Phe Leu Cys 65 70 75 80 Val Phe Ala
L1'E ASHASh Thr Lys Ser Phe Qu Asp Ile H's H's Tyr
85 90 95 Arg Au Gnlle Lys Arg Val Lys Asp Ser Gu
coosp Val Pro Met Val 100 105 110 Leu Val @y Asn Lys
Cys Asp Leu Pro Ser ArgThr Val Asp Thr Lys 115 120
agatoipega ghepcialed €hicA?tAsp Leu Ala Arg Ser Tyr Ay IlePro
Phe Ile Qu Thr 130 135 140 Ser Ala Lys Thr Arg G n
@y Val Asp Asp Ala Phe Tyr Thr Lau Val 145 150 155
160 Arg Qu lle Arg Lys H's Lys Gu Lys Met Ser Lys
210Asiz Ay Lys Lys 165 170 175 Lys Lys Lys Lys Ser Lys
<211>Th56 Lys Cys Val Ile Met 10/21 180 185 <210> 9
{212> DNA

213> Artificial

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

mer Sequence

<400> 12

aagetigegcg aactatcaag acacaa 26

<210> 13

<211> 50

<212> DNA

<213> Artificial

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

mer Seguence

<4002 13
aatcaaccte tggattacaa aatttgtgaa agattgactg gtattcttaa 50

210> 14

<211> 50

212> DNA

213> Artificial



<211> 27 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence Artificially
Synt hesi zed Pri  mer Seq§§8£F <400> 9 gggagt gact
ctctgtccat tcaatcc 27 < 10 <211> 27 <212> DNA
<213> Artificial <220> <223> Description of
Artificial Sequence : Artificially Synthesized Pri
mer Sequence <400> 10 ttgtcgacga ccagcgcagc gatatcg
27 <210> 11 <21U 26 <212> DNA <213> Artificial
<220> <223> Description of Artificial Sequence :

<22Oi\rt'ificially Synt hesi zed Pri 11/21 ner Sequence

{223x%408ser Ipk i @gat atggidapgSgaenat CtArgtftdat | y28mte2 128 PE2
<211>_.26

mér Sequence

<400> 14

gcetatccac atagegtaaa agpagcaaca tagttaagaa taccagtcaa 50

210> 15

<211> 50

212> DNA

<213> Artificial

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

mer Sequence

<400> 15
acgctatgtg gatacgeige ttiaatgoet ttgtatcats ctattecttc 50

<210> 16

<211> 50

<212> DNA

<213> Artificial

<220>

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

mer Sequence

<400> 16
ttatacaagg aggagaaaat gaaagccata cgggaagcaa tagcatgata 50

210> 17



<212> DNA <213> Artificial <220> <223> Description
of Artificial Sequence Artificially Synthesized Pri
mer Sequence <400> 12 aa?cttggcg aact at caag acacaa 26
<210> 13 <211> 50 <212>

<213> Artificial <220>

<223> Description of Artificial Sequence Artificially

Synt hesi zed Pri  ner Sequence <400> 13 aatcaacctc

tggattacaa aatttgtgaa agattgactg gtattcttaa 50 <210>
14 <211> 50 <212> DNA <213> Artificial 12/21 <220>

AP35 Description of Artificial Sequence :
MPDArNAficially Synthesized Pri nmer Sequence <400> 14

c GLAC atagcgtaaa aggagcaaca tagttaagaa
<2“Dggg%§gtcaa 50 <210> 15 <211> 50 <212> DNA

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

mer Sequence

<400> 17
ttetootoct tztataaatc ctggttgete tetotitate aggagitats 50

{210> 18

{211> 50

{212> DNA

213> Artificial

{2200
923> Description of Artificial Seguence : Artificially Synthesized Pri

mer Sequence

<400> 18

gtgcacacca cgecacgiig cotgacaacg ggecacaact ccteataaag 50

210> 19

211> 50

<212> DNA

{213> Artificial

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

mer Seguence

<400> 19
cgtggegtee totgoactet glittectegac geaaccccca ctggitgegee 50



<213> Artificial <220> <223> Description of
Artificial Sequence : Artificially Synthesized Pri
mer Sequence <400> 15 acgctatgtg gatacgctgc
tttaatgcct ttgtatcatg ctadffgbttc 50 <210> 16 <211>
50 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence : Artificially
Synt hesi zed Pri  mer Sequence <400> 16 ttatacaagg

aggagaaaat gaaagccata cgggaagcaa tagcatgata 50 <210>
17 13/ 21 <211> 50 <212> DNA <213> Artificial <220>

<223> Description of Artificial Sequence :
oo bpficially Synthesized Pri ner Sequence <400> 17
ttctcctcct tgtataaatc ctggttgetg tctctttatg
<2113g§lgttgtg 50 <210> 18 <211> 50 <212> DNA <213>
<2128\ bk i ci al

{213> Artificial

{2200
<993> Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

<400> 20
gtoccggaaa ggagotgaca getggiggca atgocecaac cagtggeget 50

210> 21

211> 50

<212> DNA

<213> Artificial

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

mer Seguence

400> 21
cagctocttt coggpactit cgetticecce cteectatig ccacggcgea 50

210> 22

<211> b0

<212> DNA

<213> Artificial

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

mer Sequence



<220> <223> Description of Artificial Sequence
Artificially Synthesized Pri nmer Sequence <400> 18
gt gcacacca cgccacgttg cctg aacg ggccacaact
cctcataaag 50 <210> 19 d 50 <212> DNA <213>
Artificial <220> <223> Description of Artificial
Sequence : Artificially Synthesized Pri ner Sequence
<400> 19 cgtggcgtgg tgtgcactgt gtttgctgac gcaaccccca
ctggttgggg 50 14/21 <210> 20 <211> 50 <212> DNA
<213> Artificial <220> <223> Description of
<4007 23 ficial Sequence Artificially Synthesized Pri  mer

tetcRREAL BRReam40 220 cgh C eaggaRE: goROadtgaca ggt ggt ggéa
at gccccaac cagtgggggt 50 <210> 21 <211> 50 <212>

DNA <213> Artificial <220>

{2100 23

211> 50

<212> DNA

£213> Artificial

{200 .
223> Description of Artificial Seguence : Artificially Synthesized Pri

mer Seqguence

<400> 23
ttgcoogeteg ctggacaggg gotogeetet tgeggecactga caatteoegtyg 50

210> 24

211> 50

{212> DNA

<213> Artificial

{2200 .
{223> Description of Artificia! Sequence : Artificially Synthesized Pri

mer Sequence

<400> 24

ccatgpaaag gacgtcaget tccccgacaa caccacggaa tigtcagtge 50

<210> 25

211> 50

<212> DNA

213> Artificial



<223> Description of Artificial Sequence :
Artificially Synthesized Pri nmer Sequence <400> 21
cagctccttt ccgggacttt cgcttécccc ctccctattg
ccacggcgga 50 <210> 22 <48{4b 50 <212> DNA <213>
Artificial <220> <223> Description of Artificial
Sequence : Artificially Synthesized Pri ner Sequence
15/21 <400> 22 tgtccagcag cgggcaaggc aggcggcgat
<zmgagttccgcc gtggcaatag 50 <210> 23 <211> 50 <212>
<213> Artificial <220> <223> Description of
<223l\r Peser titian sediidhtda! Seauends cirgkiTieia) it W@éhezé%f-dd’m
e herSesiuemee <400> 23 ttgcccgctg ctggacaggg
gctcggcet gt tgggcactga caattccgtg 50 <210> 24 <211>
50 <212> DNA <213> Artificial <220> <223>
<400Peg®&ription of Artificial Sequence : Artificially

tgacé%ég{41§5éa%éggtéagicgcctgtg tigecacetg gattotgege 50

<210> 26

211> 50

<212> DNA

213> Artificial

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

mer Sequence

<400> 26
gagggocgaa gggacegtage agaaggacgt cocgogeaga atccaggieg 50

210> 27

211> 50

<212> DNA

213> Artificial

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

mer Sequence

400> 27
acgtooctte ggccetecaat ccageogeace tlccttceeg cggootgotg 50

<210> 28
211> 57



mer Sequence <400> 24 ccat ggaaag gacgtcagct
tccccgacaa caccacggaa ttgtcagtge 50 <210> 25 <211>
50 <212> DNA <213> Artificial 16/21 <220> <223>
Description of Artificiall’/8lquence : Artificially
Synt hesi zed Pri  mer Sequence <400> 25 tgacgtcctt
tccatggctg ctcgeectgtg ttgccacctg gattctgecge 50 <210>
26 <211> 50 <212> DNA <213> Artificial <220> <223>
<12 ription of Artificial Sequence : Artificially
Synthesi zed Pri  nmer Sequence <400> 26 gagggccgaa
{213y g4ddficaglc agaaggacgt cccgecgcaga atccaggtgg 50 <210>
27 <211> 50 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence : Artificially
<2205ynt hesi zed Pri  mer Sequence
<{223> Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

<400> 28
gagggcgaag gogaagacegc gEaagagecc £CagagcogE GagCageEccy GEELaag 57

2107 29

211> 56

{212> DNA

<213> Artificial

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

mer Sequence

<400> 29
gtettogoct togocotcag acgagtcgega tetccetttg ggcegectee cegeoct He

<210> 30
<211> 30
212> DNA
213> Artificial

{220>
(223> Description of Artificia! Sequence : Artificially Synthesized Pri

mer Seduence

<400> 30

tetagaaatc aacctetega ttacaaaatt 30



<400> 27 acgtcccttc ggccctcaatccagcggacc ttccttcccg
cggcctgectg 50 <210> 28 <211> 57 17/21 <212> DNA
<213> Artificial <220> <223> Description of
Artificial Sequence : Ari$f4lcially Synthesized Pri
mer Sequence <400> 28 gagggcgaag gcgaagacgc
ggaagaggcc gcagagccgg cagcaggccg cgggaag 57 <210> 29
<211> 56 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence Artificially
Synt hesi zed Pri  mer Sequence <400> 29 gtcttcgcct
<210x c¥ccct cag acgagtcgga tctccectttg ggecgectcc ccgect 56
@1123P> 30 <211> 30 <212> DNA <213> Artificial <220>
<223> Description of Artificial Sequence :
22ZarfMNAficial |y Synthesized Pri mer Sequence <400> 30
{213> Artificial

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

mer Sequence

<400> 31
tetagaagge gggeaggcee cccaaa 26

<210> 32

211> 25

<212> DNA

<213> Artificial

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

mer Seguence

<400> 32
atcocteggtte ctetotottt atgag 25

210> 33

211> 22

{212> DNA

213> Artificial

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

mer Seguence



tctagaaat c aacctctgga ttacaaaatt 30 18/ 21 <210> 31
<211 > 26 <212> DNA <213> Artificial <220> <223>
Description of Artificial Sequence : Artificially
Synthesized Pri  mer Seqd8nte <400> 31 tctagaaggc
ggggaggcgg cccaaa 26 <210> 32 <211> 25 <212> DNA
<213> Artificial <220> <223> Description of
Artificial Sequence : Artificially Synthesized Pri
<Mmg§§%8equence <400> 32 atcctggttg ctgtctcttt atgag 25

> 33 <211> 22 <212> DNA <213> Artificial <%§O>

gtzcap@>cfiseetipté on of Artificial Sequence
Artificially Synthesized Pri nmer Sequence 19/21
<400> 33

<2100
<211>
212>
Q213>

<220>
223>

<400>

34

27

DNA
Artificial

Description of Artificial Sequence : Artificially Synthesized Pri

mer Seguence

34

tooteggatte gcagecgote tagaage 27

21
211>
212>
213>

220>
{223>

<400>

35

27

DNA
Artificial

Description of Artificial Sequence : Artificially Synthesized Pri

mer Sequence

35

gttcatctgg ctagctgagg tcacige 27

<210>
211>
212>
213>

{2202

36
24

DNA
Artificial



gtgcacacca cgccacgttg cc 22 <210> 34 <211> 27 <212>
DNA <213> Artificial <220> <223> Description of
Artificial Sequence A«tlgbf ally Synthesized Pri  rmer
Sequence <400> 34 tcctgg 55 gcagccgctg tagaagc 27
<210> 35 <211> 27 <212> <213> Artificial <220>
<223> Description of Awt|f|C|aI Sequence :
Artificially Synthesized Pri ner Sequence <400> 35

<223£4t b&RE L O & RGBT sddudkcle OC ALY £ic7210>SyRfhesibd Pr24
<212> DNA <213> Artificial <220> 20/21 <223>
De®¢r P§T6R of Artificial Sequence : Artificially
Synt hesi zed Pri  mer Sequence <400> 36 gccaccatga
ageSagaat acaa gett 24

gocaccatga cagaatacaa gott 24

210> 37

Q211> 20

<{212> DNA

213> Artificial

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

mer Sequence

<400> 37
tcaggacage acacatiige 20

210> 38

<211 27

<212> DNA

<213> Artificial

{2207
223> Description of Artificial Seaquence : Artificially Synthesized Pri

mer Sequence

<400> 38
gteggteggog ctgtageogt gegaaag 27

<210> 39
Q211> 27
<212> DNA



<210> 37 <21U 20 <212> DNA <213> Artificial <220>
<223> Description of Artificial Sequence Artificially
Synt hesi zed Pri  mer Squg?%i <400> 37 tcaggacagc
acacatttgc 20 <210> 38 27 <212> DNA <213>
Artificial <220> <223> Description of Artificial
Sequence Artificially Synthesized Pri nmer Sequence
<400> 38 gtggtgggcg ctgtaggcgt gggaaag 27 <210> 39
B2 WP FRdial <212> DNA 21/21 <213> Artificial <220>
<223> Description of Artificial Sequence Artificially
Synt hesi zed Pri  ner Sequence <400> 39 ctttcccacg
{2206Cct acagcgc ccaccac 27

(223> Description of Artificial Sequence : Artificialiy Synthesized Pri

mer Sequence

<400> 3%

ctttcocacg cctacagege ccaccac 27



