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1 DESCRI PTION Vector for Gene Therapy and Method of
Quantifying Target Protein in Mammal or Cul tured
Cells with the Administration of the Vector for Gene
Therapy Technical Field 5 The present invention
relates to a vector for gene therapy for the
production of a desired protein in the body, which
vector enabl es to sinpl PEGURAPTIONt he desired protein
produced in the body or in cultured cells. Background
YedtoMbe Geae Trerapyt frel Mpthot w Qlibaityhgd@sdet ebtdif ot Miatnhd or
made to be produced in the 10 body of a patient, the
Ghlondd CeNelvitbthd Admiésiation opthet\@icir artidie Theragpasur ed
unless a nethod for nmeasuring the protein, such as
ELI SA, has been est abl i $agghical Bietbunter this problem
an assay nethod in which a | abel protein is used and

t he |Ewgireeht inhentioprroaRk o b SedtBiofor p@@ thaspbRethe production of
practically used and sol d. However, the neasurenent

BéRFed proitdiy 0fhe bbey, WHittotkct$ chies ﬁ%ﬁnﬂ? é[hﬁlﬁff? teSdeRRed

est abl i shed nethod for nmeasuring 15 bl ood level in

[geRm Hrbéicp)n tHerbody epin®iMuredfcebir i ne Lupus with cDNA
encoding |IFNy R Fc, The Journal of dinica

I nvestigation, July 2008ackehdd®r106, Number 2
p207- 215, the desired protein is not neasured but a

pr ot eWhen aftdeanaesy Bywhith adRsiréEstoteR! i©0h@idd td Be produced in the
quantified so as to indirectly prove the expression of

Holde ofie phtied, thE Blodi fevel ditths désirel] PedERcatkdt BEOMBaVRG] unless a
difficulty in the neasurenent of the blood | evel. 20

h¥E6d i Wies@ingt (he plotdie Lo Rs FUISAD hesbeel esthbigshbd e SEd Eounter
invention is to provide a vector ‘for gene therapy, by

thi ipedbléh Carbds@nétBY®In WhicR ad@s \Agﬁ)@enp [sQfsed fhd@b 1d3@l of the

nmonitored at high sensitivity en a gene therapy is

pReBEUS hedsurahBasthiéeNBiacticAllfd8ed ariboRhY H ke, €idd madhitedibnt

or antigen- antibody reaction due to the | abel

ssei @Bl of (RE/tDd iow] el ff BSRITE nb ByteHlshEd inbihed $orvetaburing
studi ed to discover that by carrying out the gene

bldveiriamyl inirdde ther¥@et Oh TrehtmBikt T MuridéSiu@as RitBCBINA ehcoli
desired protein which
IFN-y R/Fc¢, The Journal of Clinical Investigatlon July 2000, volume 106, Number 2
p207-215, the desired protein is not measured but a protein influenced by the desired
protein is quantified so as to indirectly prove the expression of the desired protein.
This is thougﬁt to show the difficulty in the measurement of the blood level.
Disclosure of the Invention

An object of the present invention is to provide a vector for gene therapy, by
which the blood level of a desired protein can be monitored at high sensitivity when a
gene therapy is conducted, and by which undesired physiological action or antigen-
antibody reaction due to the label scarcely occurs.

The present inventor intensively studied to discover that by carrying out the

gene therapy with a vector in which a fusion protein of the desired protein which 7

should be produced in the body by the gene therapy and a glucagon C-terminal side
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shoul d be produced in the body by the gene therapy and
a glucagon C-termnal side 2 19-29 am no acid
peptide, the blood | evel of 4he desired protein nmay be
measured wth high sensitivity using the glucagon
peptide as a |abel, and that undesired physiol ogica
action or induction of immunological reaction due to

19129 hale) acREpipiide, the BROLE Kvél SGEESsred PRIEGRSUIhakiRg
the present invention. 5 That is, the present

Wi @i @RS HVIBMhHRSthe gMRES AN pebBlle &ea[‘lﬁbélhzﬁquﬁﬁ undesued
conprising an expressi on vector for mammalian cel

Adictodidit h&tioh RGhdhcgod bﬂﬁnﬁﬁ{ol@gi&ﬂl $dafion @ﬁ@&)%@laﬁfel peptlde
glucagon C-term nal side 19-29 am no acid peptid

$oRrteB boRmd, tﬁe&jbcﬁrgﬁieu% égeﬁt%sve%om ch’ shoul d be

produced in th vector can produce the

fusi omAp{OlRigeseht IBD&tﬁﬁ?Wﬁéér& Velot for g@ﬂ@ﬂ)@fﬁ?ﬁ%ﬂﬁl rising
i nvention also provi des met hod for gene era

%gé(;@fésébﬁ Ye@GMop| hﬂlﬁﬁdlﬁﬁ cBils &l L]V addRiHhg Rir atfﬁﬁoxl

for gene therapy according to the preéesent

BAENGA I I
B4 o SRR L) RPN KRRl Sl

prbtelRgioh WHidH GfbuBEERbARRd Gk Doliy WIES ﬁe%?or CIH groduce the

present invention further provides a use

¥§6h gfotézﬁ by GRS AREIRC Cﬂﬁﬁr@&nﬁ fﬂv%ﬁ*ﬁ)rﬁ{ s%aﬁehdes a

invention for the production or gene

Iﬁ&ﬁ&@ﬂ% geﬂ_ eﬁgg a6t rléﬁ%%ﬁhfn%rﬁl 'al_nlefffe&'t'i‘lieha‘?ﬁoﬁE Qi"' #nd %ctor

a nmet ho ant desired protein produced

%érféfihé}%yac%rdiﬂ%tﬁ Lﬂhé %}%@e@t FREARNY a%aﬁﬁx%ﬁisdr%ltm% the

tor for gene therap conpri sing quantifying, by
Ih'ﬂﬁhﬁﬁﬁﬁ?'&fﬂ)! » in fHEch SlpHGRBATS e cﬁﬁﬂ’écﬂﬁbteﬁi QQhé-ro%gor&lH"tHéo

acid peptide region'in a test sanpl'e collected” from a

dﬁﬁ%ﬁlmeﬁ’ﬁmﬁl%tdéﬁ?g Jeenae! Eﬁq@ é)?&%lﬁ‘lllﬁ TR irgrhel BROWRS e

for gene therapy 20 accor to the present invention

obRise AL %lséeﬁé Bfdra V&@c&ﬂ&??ﬂ {ghe éﬁé@%ﬂltlh%ﬁ%hlfl)lj the bHduBdn of

provi des a 1 abel or [ abe desired protein

LG SO ANP CPN DIRR AN AT AR ST S 8be dor

expression vector in the body of a mammal or in

: q%!siﬁﬁf?fn%‘i{l deﬁmbieﬁf‘p&ﬁﬁéeaam %‘b%'d? bl BuBeRAelIaby Mx;ﬁtessmn

| ucagon C-term nal” side - amno acid peptid
oﬂv@ RERS %}tgehauﬁﬁ&ay%nﬁﬂshﬂg cfdelﬁﬁﬂi}ﬁfg, (57 ﬁﬂxhdﬁ@as@aynﬁqtehod

for labeling a 25 protein producédin the body or in
ot foH €9er6ifthd] $ideCOUBY driind AcidaRplidd 1@ giRn 388 kdsEShmple collected
from a mammal or cultured mammalian cells to which the vector for gene therapy
according to the present invention was administered. The present invention still
further provides a label for labeling a desired protein produced by expression of an
externally administered expression vector in the body of a mammal or in cultured
mammalian cells, consisting essentially of glucagon C-terminal side 19-29 amino
acid peptide. The present invention still further provides a method for labeling a
protein produced in the body or in cultured cells, cop_lprising labeling a desired

protein produced in the body or in cultured cells with glucagon C-terminal side 19-29

amino acid peptide by expressing the desired protein produced by expression of an
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protein produced in the body or in cultured cells wth
gl ucagon C-termnal side 19-29 amno acid peptide by
expressing the desired proteijn produced by expression

of an 3 externally adm nistered expression vector in
the body of a mammal or in cultured manmalian cells,

as a fusion protein with the glucagon C-term nal side
&:9erd QA eatiniiaisteddd kpapioh dectasinahd BRB of a RenRhESSRbultured
invention still further provides a use of glucagon
fiatafalthh adllssastefudRdn 2Potaii vieh @6 oficREN ¢ 48nAs] dideabel9 amino
for a desired protein 5 produced by expression of an

£xd peptidk by a 4058, NiTHe QBN AR RNESS L@ AMBRE Blovidas b ks Hody
of a mammal or in cultured mammalian cells. By the

FNEEERA C-leAMRALE 4i@N19-29 ¥B&TOLcid lsergtia@&ea faBeIr Bpy d%\rre%irdian

the blood level of the desired protein can b

prEasil 9 cxbretbid A hnSRRShAlIaldhifnistdRA bR difevdcAReh the body
pepti de does not have a physi ol ogi cal action, was

dflarrBAmPaP i @Gl Magmhdiangbimcagon 10 Cterm nal side
19-29 itself does not have a physiol ogi cal action and

i's wely the 9&@&&@(\&%@%& AMREIOP W5t _ faa?y b'#rtwh‘i]&l_eiﬁe BRYd Jevel

substanti ally i nduce ‘an i nmunal ogi c eaction while

| dftth&d%@i_r&f{)ﬁ%%érf B@Iﬁeﬂﬁrédmﬂﬁ?ﬁ §§¥itMtf/,2\gﬁég9iﬁ the label

‘sensi tivi

y using a comercially avai
. S avh o bt BEL B L he; Drai
B P S A DU T, AP gikcegon

@edrfhiral FAEROD9IRSEHb&hot hiNe fBSio¥REEPictiofland &Rell
therapy prepared in Exanple 1, "'together wth the am no

BfidetvedS8 WHENEARGARER dbAsIoe BYbstahligl i%dé&%nﬁﬂﬁxological
continuation of Fig. 1. Fig. 3 shoﬁg t he conti nuat’ on

1‘i@ismtilz?rﬁ gfg >1(1 % éte%g ibg Hg?/nédg‘lteg :B?f or nrgr%@n%\msw B%fgé e [ r11 @ adﬁ%k}ggag

chmbRrAalliFA@ilable MAMNRoARE il ati onshi p between the days
after admnistration of the vector for gene therapy

and the bl ood Iqukfgﬂm&ﬂﬁmg%§ﬁkqgagﬁg%ein measur ed by
.measuring the glucagon-originated |abel peptide, in

Exanpte 1 khows the nucleotide sequence of the nucleic acid fragment inserted

into the vector for gene therapy prepared in Example 1, together with the amino acid
sequence encoded thereby.

Fig. 2 shows the continuation of Fig. 1.

Fig. 3 shows the continuation of Fig. 2.

Fig. 4 shows a gene map of pCAGGS which is an expression vector for
mammals used in Examples I to 5.

Fig. 5 shows the relationship between the days after administration of the
vector for gene therapy and the blood level of the desired protein measured by
measuring the glucagon-originated label peptide, in Example 1.

Fig. 6 shows the change with time of the blood level of the desired protein
when gene therapy was carried out using the vector of the present invention, and

shows the change with time of the blood glucose level when gene therapy was carried
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25 Fig. 6 shows the change with tinme of the bl ood

| evel of the desired protein when gene therapy was
carried out using the vectoryof the present invention,
and shows the change with tine of the blood gl ucose

| evel when gene therapy was carried 4 out using the
vector of the present invention or using a vector in
Ytivgihg AWl @iof tIRGIrekenCiRdbmMBn P LisihP g vE&SH inqehibK 9h841Bic acid
not fused with the glucagon-originated | abel peptide
YRngd 1o el REirediBtein/ndt MOWE With&hd E&E%é?)hl-&'%i&%&}’ﬁ&g?)eﬁﬁde
the nucleic acid fragnment inserted into the vecto

Wl ingefeg. t herapy prepared in Exanple 2, together with
the amino acid sequence encoded thereby. Fig. 8 shows
the cgp!7 sHédlsitBOn®fledidd seqliencefdfdhe SickIOSd 7Ament inserted
continuation of Fig. 8. Fig. 10 shows the refationship
e W8 ¢BctbNRr Baeshahb hrepdnad B ];5,2&5'1%51& 9,30 thérhﬁthf #hf amino acid
vector for gene therapy and the bl oo evel of the

#88dric8 dnddded flefopyeasur ed by nmeasuring the _
gl'ucagon-origi nated | abel peptide, in Exanple 2. Fig.

11 shoysg {98y ontiRlaniii £lFid e transpl anted hearts
were taken by the rats in anpl e 2 and Conparative

Exanqtig Psholfilshe dtiifbis Jridg, gucl eoti de sequence of

the nucleic acid fragnent inserted 15 into the vector

for t j : W

the SnPadEham BEERMGP e RTINS ey AApRINao b i e
‘ . . ‘. Ei e _ o

"W riRRe ﬂl@ﬁ%}? @}E?EHGQ%P_%& IE?% .%f tfé%g%lgé\?é&&)ﬁﬁl%é&% ty"

conti ndati on e nucl eotrde

_h i [ : iipserted 20
SRSl AL S UTEROSE

Conpasatyi; URokX Mags Br WHRGahE ﬁﬁnsgﬂaglﬁégv}éegl?%g@e'%&(e@%the

sequence encoded thereby. Fig. 1
r&RM ERMAbIE 9NindiC IRl ati]vé-Exglg le 217 shows the

rel ationship between the s after adm nistration of
the Fig. 12 shows the nucleotide sequence of the nucleic acid fragment inserted
into the vector for gene therapy prepared in Example 3, together with the amino acid
sequence encoded thereby.

Fig. 13 shows the continuation of Fig. 12.

Fig. 14 shows the continuation of Fig. 13.

Fig. 15 shows the nucleotide sequence of the nucleic acid fragment inserted
into the vector for gene therapy prepared in Comparative Example 3, together with
the amino acid sequence encoded thereby.

Fig. 16 shows the continuation of Fig. 15.

Fig. 17 shows the relationship between the days after administration of the
vector for gene therapy and the blood level of the desired protein measured by
measuring the glucagon-originated label peptide, in Example 3.

Fig. 18 shows the percentage of the lesion area of myocarditis in rats in

Example 3 and Comparative Example 3.
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vector for gene therapy and the blood | evel of the
desired protein neasured by 25 neasuring the

gl ucagon-origi nated | abel peptide, in Exanple 3. Fig.

18 shows the percentage of the |esion area of
myocarditis in rats in Exanple 3 and Conparative
Exanple 3. 5 Fig. 19 shows the nucl eoti de sequence of

t he nbiigl &9 sheans the hndepiiivtsequeaear dfabe hwdldc héig fagmintrindddted
gene therapy prepared in Exanple 4, together with the
ame the vactod for genpithorpy erepartd dn Ehanglby, togbtbier AL SRCMENo acid
the continuation of Fig. 19. 5 Fig. 21 shows the
sgnenceatoded thdreti.g. 20. Fig. 22 shows the

rel ati onship between the days after adm nistration of
the Nigck®shovarthgenginuiemnagFigand. t he bl ood | evel of

the desired protein neasured by neasuring the

gl ucaBign?oshogisithé eschtin@ittin dqiepd.iode, in Exanple 4. Fig.

23 shows the percentage of the | esion area of rat

nmy oc alfigi 23 shokwi thx@igeloBshipg Bctévcaithe Gayddtea iy B8P bethe
4. Fig. 24 shows the nucl eotide sequence of the

Vel €oicgene tisbrdpyagaeid blbodb Rvéled thd dbsRed fotenefilc@urddy
gene therapy prepared in Exanple 5, together with the
raedsofing teGlucagonserigigaed tHdestptilg i Byampied. 25 shows

the rel ationship between the blood | evel of the

desi ridg 23 Dlboisithe PbediiRas Wf 8d |&YorBasoi taNBlybddeditis in Example
gl ucagon-ori gi nated | abel peptide and the bl ood | evel
oind Chapdesid Bthnpflotei n measured by neasuring human
interleukin 8, in Exanple 5. Best Mde for Carrying

Qut  tHig 24nvmens ilemuthetidgiddaaaenst GetrReRidwid Shdsent $rséfed
am no acid peptide"” which is expressed by the vector
ifahe dedi bogéreehd@hBSEBpartdinERan@le §,Roddiiger vafithebmaho acid
fusion protein, 20 neans the peptide consisting
seds@né emdodyd dferdbet al |y 11 am no acids |ocated fromthe
19th to 29th ami no acid counted fromthe Ctermnal of
gl ucagns shbat tHeselatibshipiaphédshehdBid ol NEcPoH thO d@eied protein
sequence shown in SEQ ID NGO 1 in SEQUENCE

measured by measuring the glucagon-originated label peptide and the blood level of

the desired protein measured by measuring human interleukin 8, in Example 5.
Best Mode for Carrying Out the Invention

The "glucagon C-terminal side 19-29 amino acid peptide" which is expressed
by the vector according to the present invention in the form of a fusion protein,
means the peptide consisting essentially of totally 11 amino acids located from the
19th to 29th amino acid counted from the C-terminal of glucagon. That is, the
peptide has the amino acid sequence shown in SEQ ID NO: 1 in SEQUENCE
LISTING. Since the "glucagon C-terminal side 19-29 amino acid peptide" is used
as a label of the desired protein, the peptide may be hereinafter referred to as
"glucagon-originated label peptide” for coﬁvenience.

In the vector according to the present invention, a nucleic acid coding for a

fusion protein of the glucagon-originated label peptide region and a desired protein
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LI STING Since the "glucagon C-term nal side 19-29

am no acid peptide" is used as a |abel of the desired
protein, the peptide may be Bgereinafter referred to as
25 "gl ucagon-originated | abel peptide"” for

conveni ence. In the vector according to the present
invention, a nucleic acid coding for a fusion protein
ofgidrhie irgloygagtedi- or i gi nat ed | abel peptide region and a
desired protein 6 region is incorporated. The

expr e$hé enpryshokclhofor meirahliaanelehded ikl 8RGrédent MQention is
present invention is well-known in the field of gene
teBikapyn iachd fledd adfent essrapyciRlis ast deOtigtedSis Idngi a8 i@ an
expression vector for mammalian cells. The _
edpaeamherct®t for nhamabhalim @fls.t MEhduhasertishc fearensf 88 present
resides in that the glucagon-originated |abel peptide
inegitton rasides ihalhe theodludaaen-ofiemiafet datel PRI régSoredd RE8 A the
in the formof a fusion protein with the desired

st prvtein $Ocxphated i eheobh &F 3 ifidlon St witRthd WRTFBA pRfein,
cells is not restricted at all, and any of the known

fXPaEES bitesfaRE®r FQmARMAEN R1s Kalot Pesti@EH dtANL AR any of
field of gene therapy may be enpl oyed. Although the

Ve khewkn BB edeorvdtods bl thaBEAIRN cOlls el iif H ERFbOfene theldy
plasm d vector is preferred fromthe view point™ of

1887 B¢ ¥mpl¥eéd. OUSIHIRNPh B&Sie0dr m4e Gk @lptashid veRMI® 4 dfus vector, a
cells are well-known and are cpnner0|al!y avai | abl e,
aghitl RectorR| prefkfedMio@Ithe PlERRIoeit I kifeBY aMagiBhLetRGLBRS
may preferably be enpl oyed. Exanples of the

Wwelors FoR el B QENSAIS Wl ILhoavaini ak! QnvaeRIIS abAfbHd8nd the
pCAGGS (Efficient selection for high expreSsion

WElRREHAC biadtinibL IR a8 RUIORT MO hiefat Y 8E empRy&ENe
1991 Dec. 15,108(2)p193-P199., whose gene map i $ shown

Exndpl@- ofdhe RO knyRL %ﬁcdihkﬁbx%&'ll}y ACai BBMIRRERs InS1uBR PGS
SEQ ID NO 3 in SEQUENCE LISTING, pC vectors, pSl

(BeRdi@t SelasttbnXSARGE Exe S @ BarlsFRAMPRENE@vePAltaryotic vector,
pcDNA5/ TO and the |1 ke from | NVI TROGEN, but the

(V@100 5 DRE. 51108(2NEISBLH 10he @vhb&e%e@ﬁe PnapiShaRSIn18El. 4, and
protein to be produced in the body by the gene therapy

withsé aticle?fiielsegleht€1isedowh ii$EQ IBIND EXBNPE@EENIH ERTING),

i ncl ude various cytokines such as interferons,
piltvestb e UpSIn&cRRCardd IR GROKeRBR T PROMEGRO W dpdIRACASITO

and insulin; and cel
and the like from INVITROGEN, but the vectors are not restricted thereto.

The desired protein to be produced in the body by the gene therapy is not
restricted at all, and examples thereof include various cytokines such as interferons,
interleukins and CTLA4; hormones such as growth factor and insulin; and cell
adhesion factors; as well as receptors thereof.  An arbitrary antigenic protein may
also be produced in the body by a géne vaccine. The desired protein itself may also
be a fusion protein.  For example, a terminal of a desired cytokine which is desired
to be bound to a Fc receptor may be fused with an immunoglobulin, preferably IgG,

| especially the constant region (Fc) of IgG1 so as to promote the binding ability with

+ the Fc receptor, and the resulting fusion protein may be employed as the desired
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adhesion factors; as well as receptors thereof An
arbitrary antigenic protein may also be produced in
the body by a gene vaccine. Fhe desired protein itself
may al so be a fusion protein. For exanple, a term nal
of a desired cytokine which is desired 25 to be bound
to a Fe receptor nay be fused with an inmmunogl obulin,
progdie (b ByamglEs 1 tegpelingl | Yhi hecleniis seqiiensS@iday foF ek e
of 1g@ so as to pronote the binding ability with the
fegimendfdpG as welkkdowhe FesthinbRQteusitRbtidy @h8dnde BBthelficleic
enpl oyed as the desired 7 protein (see Exanples 1 to
dcithedding for TheF diteglonat hdas b enteciiRdiindof Slaniphe defBank
region of 1gGis well-known. For exanple, the

Auaissioh Nde BEBQUEIIRdRH oh/irdnHE h&ilsotide GbgheGQMMBe httleic acid
the Fc region of human IgGis described in, for

eodangioe theGRNBAIBN of A% HES & HBwWNGn FRGOPRBPSF A8 fre3Sht @PBplication,
and the nucl eoti de sequence of the nucleic acid 5
andiorg. for the Fe region of rat 1gGis shown in Figs.

| to 3 of the present application, and so on. The

vect oTheage i deagdibg td 1he pRIseR8MentiBY &l e %bf&_ﬁiédhb? inserting
obtai ned by inserting the nucleic acid coding for the
thuaiclsicRE@@UMeGhr thb gusiasirorsh &0t Bbdeapehitilen@BRVEove-
descri bed | abel peptide into a cloning Site of the

dx@itRd SAk pye it Ghto faQlo | dfame &Pr&8ioh Sectbt fok hammalian
preferred to fuse the | abel peptide to a term nal

®Hpecit & pryfelred E&ﬁs&heqﬁfeﬁbﬁﬁide% a tRIHe UspREIBOURI

Cene therapy nay be carried out by admnistering the

te@sihalo iRy d@RBEpidRgfapy according to the present
invention to a manmal . As the adm nistration route, a

par etk dherfRiigy BaIEdi@&Boiki Ty AN fesngd the @68tbOfbr @Ene therapy
intranmuscul ar injection is preferred.” 15 The dose of

debsrdingab ee frasenbRVARRNARE nlnehy. S@lsekd /EniHRRSAGH R0
the properties of the desired protein, the type and

paltcsd\ehte sictPds i@ edbeeiagetiPobiBirkh 8RS injd@ntidSreferred.
dose of the vector per 1 kg of body wei ght may be

TosWiabd ¥ 8O QedtorlmABbd £ppkhrifibly RI&k&S &é@kﬂdingbﬁ% RopBtidsf

4 mg. As for the fornulation, the vector for gene

the@SBBY proddin BBe tyPk %@{h%%évérigy 5 g AisesRltdbb %atg@dqma B dose

obt ai ned sol ution maybe used as an injection

of eHelleb@P per’ Ul bi MRS WeEht nityasets@allySMobt 1 813 to Wolnkg, kRIMAbLy
in the field of drug
about 2 mg to 4 mg.  As for the formulation, the vector for gene therapy may be
dissolved in Ringer solution and the obtained solution may be used as an injection
solution.  Additives for injection solution, well-known in the field of drug
formulation may also be added. Alternatively, the vector for gene therapy according
to the present invention may be administered to mammalian cells cultured in vitro.
More particularly, there is a gene therapy in which the cells such as lymphocytes and
bone marrow cells from a patient are collected from the body and cultured, a gene
vector is administered to the cultured cells, and the cells acquired the ability to

produce the desired protein are returned again to the patient. The vector for gene

therapy according to the present invention may also be administered to such cultured
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~ protein and the glucagon-originated I'a

formul ati on may al so be added. Alternatively, the

vector for gene therapy according to the present

i nvention may be adm nistereg to manmalian cells
cultured in vitro. Mre particularly, there is a gene
therapy in which the cells such as | ynphocytes and

bone marrow cells froma patient are collected from
ey caltd  AAltermutisdly, the gestor 25 goecth@tipy May be administered to
adm nistered to the cultured cells, and the cells

adued mdmhtadianbéllsiih yxiepimapiofdt eeaniihied@sihbReRIcQIRED in

‘are returned again to the patient. The vector for gene

virer aftic aeaor B penettherbieohelROt i nvention may al so be
adm nistered to such cultured 8 mamualian cells.
Al t er mathé yeleytherhiing theefdtion pfodsin @R dbbed-ad¥riFaYddRed protein
adm nistered to cultured mammalian cells in .
andphe gheaga-Siinatedlabd) ipoptide 16 ptdiREaPBLhE Ge@b BEbduded into
vitro, of the vector for gene therapy or the like. In
thbdodeneAkdigataRly, id desS Wisdr@thepretlop fd? gohe thBRpy is administered
above-described desired protein 5 and the
glmaageliarnddgicilairedlin ahe) tho aRldndRolch FRCAMERE deYcribbe
vector introduced into the body. Alternatively, in
desisebprofet end the gUREEMLorf AfiatAERBeItHRBAEIY pkdtluced in the cultured
adm ni stered to mammalian cells cultured in vitro,
delle f SintOthe Pegtcdiplotei it ﬁ%e@hz%@h@ﬁﬁ@l@e@ﬁ‘&, tia8}d] 8flthe

el peptide is
desioetligrockin ant HeemEadhied be theai@ldeSthe BVACE thd@udRshio@inated
protein is fused wth ?he Iab§I pepti de, ?hg%ievggugﬁ
lathed pdgtiddes SiRe kRE dhehding an alehJi® 3SR b@)ﬁsiﬁ%@ﬁ@%m%om
the level of the glucagon-originated |abel "peptide.
ofighecddabel pebtitel 44 dh RELHAM) B guReEYingbbRiniRghdaYsaysthod
the glucagon- originated | abel peptide as an antigen)
ghovageitantinfitt Mbel PptilOTIHAGA BEPteschhBvention are commerciall
gl ucagon-originated | abel peptide used in the presen?
alvaiVdN (PaRcrasLGRefavRITIAati domBvial1a Rkl &1abRaReh $ASIICHI
d ucagon RIA kit commercially available from DAll CH
RADRABDDGEETICRBORAPRONYTFORLES, arld kR BRY, thBelhlchdM) oridiRBed
gl ucagon-originated |abel peptide may easily be
latrbpeptidd nusi saglyshecheAueaRERE GhicH 4 Yordviadiclalla@ailable
i mmunoassay kit. The test sanple for which the
ighueageny lik.i gi nated | abel peptide is quantified may
be various body fluids or tissues or dilutions
t her &0 teseQin € fop vhidhfk kiRagon-originated label peptide is quantified

may be various body fluids or tissues or dilutions thereof, collected from the
individual to which the vector for gene therapy according to the present invention
was administered, and preferably blood samples such as whole blood, serum or
plasma as well as dilutions thereof. ~Alternatively, in cases where the vector for
gene therapy is administered to the mammalian cells cultured in vitro, the test sample
may be the homogenate of the cultured cell, culture supernatant or the like.
Example 1, Comparative Example 1

PCR was carried out using as a template the cDNA of cultured rat spleen cells

stimulated by lection, and using as primers 5'-
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20 individual to which the vector for gene therapy

according to the present invention was adm nistered,
and preferably blood sanpl esgsuch as whol e bl ood,
serumor plasma as well as dilutions thereof
Alternatively, in cases where the vector for gene
therapy is adm nistered to the manmal i an cells

gagaauca&tﬂadatgagézgcggncg&dg@cb@gha@ag@B%ndr.my be the
honbgenate of the cultured cell, culture supernatant

Graddaetgbadegaat g forRept @adagtéoapanat 3 v eTRrafRl @dR ReR
was carried out using as a tenplate the cDNA of
perfirureddisingtas Sl teplagetht $00-8318 T8 BERBLolRE bb@hed aBVe,
using as prinmers 5° 9

g@mmg aaprih @8 8t GReATe0EsaH0e S IeERosaaRE Ahd3-3 aRds.

taageeacit@tasaatat@ablgagelbiAcHe 8890 THOSABREAC v duct was
Thereafter, PCR was perfornmed using as the tenplate

inbertad0btol DdEnidlk bitd SRthEBRveIdeeibbd eliradsht eRPYEeA G thr
using as priners

ﬁhxéﬁggiagtélﬁat Byahis! BA6GSAYCCHEG PBD Y GRRCBBAE Wil @a3nucleic
an

G agagagaalingheadal addikeior aRICAELOR 3¢ ARRBAGASINAG B1eGl)
The anplified product was inserted into a cloning
Gidt#re@fontdb@ind BeMBe SR8£don RGN 1853 beRideeliALd BENSCS
for eggﬁnalﬁgn ce??s.ﬁ%g_t%¥s,_pCAEE%ﬂigC}%Iu!Q-ZQ
dPEREESN iof thetFcCdbdig e bR Was iA%HEd b RO TBARI é?@Wf?_@A@GS),
region coding for the Fc region of inmunogl obufin Gl

Halvitfeloestriofiéh Atek 6OS QAL HENIY Wa8bblaliRd,
gl ucagon-origi nated | abel peptide, ligated to the 10

downsTHegaued P ARG aF R ot bd Gsih @8 PRmpIAS (RPN A 88hdt of rat
the EcoRl site of pCAGES), having restriction sites

seffeu@ FroandydNaiditis, WRS uRRs Al flafers Sher eafter, PCR was
performed using as a tenplate the cDNA of heart of rat

phdiRbI RS E QB IRGRIcHatd-$.an@Rd USing as priners 5' -
gagaattcatttaaatgattctgctggtggtcctgatg-3' and 5 15

g geetotatdaflogiAhoat '
%b?ﬂgiﬁ%g%%%@ oG CRHeABRHRAPCR probilet was

product was inserted into the

1eACBEtb te 1t AGES ABGRIEPRT BFrepROY bR R WA addFot,

Notl. By this, a vector according to the present
| nvemyl @R, a bécthicedidingeo DV EseACIRPtionaMiiiEctethe DNA

nucl eoti de sequence shown in SEQ ID NO 2 i n SEQUENCE
fragment having a nucleotide sequence shown in SEQ ID NO:2 in SEQUENCE
LISTING (shown together with the restriction sites) was inserted into the EcoRI site
of the above-described expression vector pCAGGS for mammalian cells was
prepared (Example 1). SEQ ID NO:2, together with other information, is shown in
Figs. 1to 3. Asshownin Figs. 1 to 3, the inserted nucleic acid fragment (IFNYR-
IgG—glucagonlg'zg) had EcoRI sites at both ends, in which a region coding for the
glucagon-originated label peptide was ligated to the downstream of the region coding
for the fusion protein of interferon y receptor (IFNYR) protein and Fc region of
immunoglobulin G1 (IgG1).

A plasmid vector not containing the glucagon-originated label peptide
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LI STING (shown together with the restriction sites)

was inserted into the EcoRl site 20 of the

above-descri bed expression veggtor pCAGGS for manmmal i an
cells was prepared (Exanple 1). SEQ ID NO 2, together
with other information, is shown in Figs. 1to 3. As
shown in Figs. 1 to 3, the inserted nucleic acid
{Cagpantive(ExanyiR 1) aiG-the: plasmibvetfr 2xamplad) &eofdingSbies

at both ends, in which a region coding for the
plesoEgoventon piepatéds dabebedutplé,dehivisordigat @6 gteaddie
downstream of the region coding 25 for the fusion
prigineted lab] paptide, fvesro maveRAERtadmifibENIR)Y j@rigkeidh @M tats,
Fc region of imunoglobulin G (IgGﬂ)._A plasm d
weptotivelpfrornaind il viehg tHehdy Petroagiap pekd @MY, € AriedhRktion
pept_i de 10 (Conparative Exanple 1) and the plasmd
sdetior wisExamblancl) byati e hdhh80 0 @ boieat dIMRSHEAIMIIWEEES M 20
prepared as described above, which contained the

ol ofRgQBr sobutlopi natfed tHeaheltidig Bldod Svas Wb Blel REMAMEN S| Y
adm ni stered by jet injection to 7 rats, .
saegpert to/H yl offplamat¥ie 108ifbldvei1000-rh1e dabid PR VOGS the
gene therapy. The injection 5 solution was one _
gibtgonedighytedisisd batidg, £00nJumethe 1! Of tht B&siRl ?ﬁﬂéiﬁ (in this
dissolved in 20 m of Ringer solution. After the
Ttingslé, itRnTFNYROIR G | RE.Su b&sh) Wids ndabifed udih iRt

to 10 | of plé%na was 1 O-foRd to 1000-?3I%a8| utesjge,ghy1

avaflablb RIA @iteParRteat Ruca@bt! RAY RN-@hintHrOal L& 21808 from DATICHI
peptide, and in turn, the level of the desired protein

KADIOISCGTOBEX BABOR ATORIES, WIS hiaGhE Giick)US a0 r 0t §lith)ihe
was neasured using a comercially 10 available RIA kit
iiftaraoeaatathddoa gankiRl Ak Is, ARRBIEAI, RIARAY RBfofntd &M
DAl CH  RADI O SOTOPE LABORATORI ES, LTD and the Iike)

folowes: C OTS140TC,E] 3Mbluftet R€ asshPp ST00YAoF 9RSdAY LRENRH sbRitibRS:
kit. That is, nore concretely, R A was perfornmed as

dilatddavs plata 4009 alidf akbfdoen Jf%'luc??&@i’zﬁl AR oA an8f100 il of

standard gl ucagon solution or ~ difuted test plasm was

ghadgsch araingtrdQolutioh watd R0 Tolldpdd %Oﬂeé‘\tihg’gleq'g‘s%tl&qo Rland

of 15 glucagon anti-serum sol ution were ded,
at 410 a8 hbirs) eAWérBtdr MBI AT atsddtindtaRtiBSRNEd 480 uf6r 4 O

r
48 hours. Thereafter, 100 pl of a second anti body and
pAibitation stabilizer for glucagon RTA were added, and the resulting mixture was
left to stand at 4°C for 30 minutes. The resultant was then centrifuged (2000 x g, 30

minutes, 4°C), and the count rate was measured to determine the level after removing

. the supernatant.

Fig. 5 shows the results of the measurement of the blood level. I Example
1, on Day 1 after intravenous injection, the level was 2870 £ 1062 ng/ml (mean +
standard deviation), on Day 3, the levél was 1440 £ 334ng/ml, on Day 7, the level
was 1120 + 433 ng/ml, and on Day 16, the level was 281 + 162 ng/ml, and the level
was able to be measured in all cases. On the other hand, in the gene therapy with
the plasmid vector not containing the glucagon peptide (Comparative Example 1),

the level was less than the detection limit in all cases by the same assay.
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precipitation stabilizer for glucagon R A were added,
and the resulting mxture was |eft to stand at 4C for
30 minutes. The resultant wasjthen centrifuged (2000 x
g, 30 mnutes, 4C), and the count rate was neasured
to determne the |evel after renoving 20 the
supernatant. Fig. 5 shows the results of the
meas ufégnérshows bf%hé ghicosmlelaved thel tiodakmopirelevdl, m@Ruled by the
1 after intravenous injection, the level was 2870
Fddmsigsanibed rlocars, at 45 8and a2 dodsaitat tho iizavervuBanfediont dTehe
| evel was 1440 334ng/m, on Day 7, the level was
Plpmid. 438 Hxgiaple, 1, drechlovd Bayl 6,281 he: 13¢8 el/mvas 428rdlater,
162 ng/m, and the level 25 was able to be neasured in
8061 a8 ng/m at Hbows beter, HENETS2i2 1 0eetaNe 1DMBURNN W tThe
the plasm d vector not containing the glucagon peptide
Plossdircasd levelEatahiol 12 Houys latehén whickthetilsod geteid sl Whkthe
detection limt in all cases by the sane assay. 11
Fiagimenshiows 9Bl obil] gigitidErahpled) vargd. s-he Shh@at( qunsiagitve
| evel neasured by the RI A as descri bed above, at 4, 8
Bremnle Ihoad $3 4t b7 mdidl Extmplec) ousy 1. hj 66t nghl (orhpative
El asmd. In Exanple 1, the bl ood |l evel was 2815 2318
¥mple di, sa thed trese ateero, diff&@6des. 2789 ng/ml at 8 hours
later, and 5752 2270 ng/m at 12 hours later. The 5
bl oodFrgmuibe sesultedastkbealtab®ve, ot w2s shounshdt aliestslobdevbli ¢fhthe
the blood protein |evel was the maxinmum were 89.3
desirgd pagtaih cyrEeanpll medguradsunt eBral Ters dapy after the administration
(Conparative Exanple 1), and 63.5 5.7 ng/dl (Exanple
afjthe gectarj using a ger9 smgll dbarft@®p opplasha venplExanpl e 1), so
that there were no differences. Fromthe results
Treuande Beldomproaténe Fxampds2 shown that the bl ood | evel of
the 10 desired protein can be well neasured until
severtdIR pensardad sutafsingrastaiempldte the sDNat éfanltuet] ratipleen cells
vector, using a very small quantity of plasma sanple.
SE?@%‘PCEbBQieC@@ epa bsing veptxarsil -gaaf@Rtasalggatctigpdctocdgags-3'
using as a tenplate the cDNA of cultured rat spleen
apd bl-gcageategrgbengegiclgyeliigegdatggtiaing -3isi Mbe alstaipril BERSproduct
5' - gagaattcatttaaatggcttgtcttggactccagagg-3'" 15 and
VIS 1RGO ale e gug g@é@%&q{g@fgwaw@m@my the gptha® desdiited in
obt ai ned PCR product
Example 1, using Swal and Notl.

19-29

By this, a recombinant vector containing rat CTLA4-IgG-glucagon (a
nucleic acid fragment in which the rat IgG Fe-coding region was ligated to the
downstream of rat CTLA4-coding region, and the glucagon-originated label peptide-
coding region was ligated to the downstream of the rat IgG Fe-coding region) having
the nucleotide sequence shown in Figs. 7 to 9 and in SEQ ID NO:4 (the restriction
sites are also shown), inserted into the EcoRI site of the above-described expression
vector pCAGGS for mammalian cells, which recombinant vector expresses CTLA4-
IgG—qucagonlg"zg in rat cells was prepared (Example 2). For comparison, a

recombinant vector in which IgG-glucagonw'zg-coding region alone not containing

the CTLA4-coding region was inserted was also prepared (Comparative Example 2).
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was i ncorporated into pCAGGS-19gG glul 9-29 prepared by
the nmet hod described in Exanple 1, using Swal and
Notl. By this, a reconbinantyywvector containing rat
CTLA4-19G gl ucagonl1l9-29 (a nucleic acid fragnent in
which the rat 1gG Fe-coding region was ligated to the
20 downstream of rat CTLA4-coding region, and the

gl ucagoradriapifeathedt rabelanpeiph) tHerec6RBinafL Ve @ir WisWas

ligated to the downstream of the rat 1gG Fe-coding

adginistiredamha gamé enie @k GO A61S e URINESHISHO Vel Wafin8Sured.
7 to 9 and in SEQID NO4 (the restriction sites are
@hs dayshioving whichske hed: Wi ekdnheerEaRRch&dkeg of the
above-descri bed expression vector pCAGGS for

manrel hareswel drs showhi ialFige t0rRd DRNAY SOGRin FXRMOSHExample
CTLA4 25 1gG glucagonl9-29 in rat cells was prepared
:e,&hammage-g@@ag@@%%gk@t@m leve] CRAGEAR 00N M. O That is,
whi ch | gG gl ucagon19-29-codi ng region al one not
dthough therpducapieinGILIMHOLDENNG] §RHIOPouM B0t BRSRELBRd Wafore the
al so prepared (Conparative Exanple 2). 12 To each rat
aintieistrbgar, thetlewal Spdrpiptiadread ok MRy 1166 @ PRItBIANEVCY BE&:Rkeding
was adninistered in the same manner as in Exanple 1,

$008 righal. bl Aldduplethe|provai 16vagtidasly dethasddiaysresiidr] M@ protein
whi ch the heart was taken were al so checked. The

leed wak keptrag nRolan it 000-h gl uhl) Be ehtddereAscriiRWiod dvafialon
10, in Exanple 5 2, the CTLA4-1g9G gl ucagonl9-29
qroael 0. | essadhowhamgid 1 asn Fxeitple ) thd gart tvas Téjadted i one

al t hough the glucagon in a 100-fold diluted sanple
andmblchnioaiz 10enhras o By hef @rall dffie: reddffind S hdigfalsQthe Heh@ was
| evel sharply increased on Day | to a protein |evel of
tekemaedi Dgy 16900 whiphrdvalublidrheagherfdi@efr dnehdigloay &leated with
gradual | y decreased thereafter, the protein |I|evel was
PG GELS (B gubayon TG0 Qon géridiningtdTL Ad) eho e’ ofleh€ animal
sacrificed for evaluation 10 on Day 105. As shown in
amoyg Sldhimale wax adjgaltel & D&, the Aedrivefone ahedl @dhs irdfe@B®on Day
ani mal anong 10 aninmals on Day 14, in all of the

6&; emchiho ihagrtsQofaninimbls wekdvejdeedrdn as7. tHiessrestits dholay

105 on which evaluation was perforned. In the groqf
stanéfitaatefiidcti benepGATRSHSRpY 0G0 AGRSTTI XL (M otucagon 2
containing CTLA4, the heart of one animal anong 5
Expingid 33 CeawaratjveCixewipler8 Day 5, the heart of one ani nal
was rejected on Day

PCR was carried out using as a template the cDNA of cultured rat spleen cells
stimulated by lectin, and using as primers 5'-gagaattcatttaaatggcactctgggtgactgeagte-
3'and 5'-gcagcategeggecgegtgaccatageggaaaagttgett-3'.  The obtained PCR product
was incorporated into pCAGGS-IgG-glul9-29 prepared by the method described in
Example 1, using Swal and Notl.

By this, a recombinant vector containing rat ILI3—IgG—glucagon19'29 (a
nucleic acid fragment in which the rat IgG Fe-coding region was ligated to the
downstream of rat interleukin 13 (IL.13)-coding region, and the glucagon-originated
label peptide-coding region was ligated to the downstream of the rat IgG Fe-coding

region) having the nucleotide sequence shown in Figs. 12 to 14 and in SEQ ID NO:5
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15 6, and the hearts of 3 animals were rejected on Day
7. These results show significant effectiveness of

the therapy by pCAGGS- CTLA4-19G gl ucagonl1l9-29 Exanple

3, Conparative Exanple 3 PCR was carried out using as

a tenplate the cDNA of cultured rat spleen cells

stinmul ated by lectin, and using as priners

ghe gagintion sitstaraglat sigean] intaydtigadicbar ite 3f Be 3bornd

5' - gcagcat cgcggcegegt ggccat ageggaaaagttgctt-3'. The
désceberbekpRERop voducpCAGES S for maparadite ellshivlich recombinant
pCAGGS- | gG gl ul 9-29 prepared by the nethod descri bed
vectorexarosdes 1111 3-Ieg)-plgcsioal” AnelraNoells W préjiafed @xample 3). For
reconbi nant vector containing rat

edriBrisgiagenalg oait YedSr inavhithISP24G-gBkhgor! T ARy deBion
which the rat 1gG Fe-coding region was ligated to the
Abnal(Rkits () biEnt afid Figs. 15ndneriloptéd donthtifd 1he 3).t T66HiRGregion was
region, and the gl ucagon-originated | abel

peptaddessabui prepareyiCompaesivt Fgaipld 330 t he downst ream of
the rat 1gG Fc-coding region) having the nucl eotide
sequefcetsshifening fiomkiag®imiRing eyddarding (A moSHRxpEIMENH Adde!
(the restriction sites are also shown), inserted into
effgarEcelRmyséarditio indubel iabra &y idesarzabacwal RdRs B¥bsin
vector pCAGGS for manmalian cells, which reconbinant
vastivoy Clinigal ésseaolbokd 8ad Inghapadaepd NG ber 1690,681dn% 57,
was prepared (Exanple 3). For conparison, a

266068), tlantecaumbinan viectomvacidntRistagéd i@l the aaehInmeP as in -
coding region 5 alone (SEQ ID NO 6 and Figs. 15 and
Hainphot, apd titcabloodigvelhveasirhd3ueddi 0g Dagdicdromves: administration,
inserted was al so prepared (Conparative Exanple 3). To
thaamslsfiere savgifitedmdamttinied e Ty pertathgd 6f thdaravethe
experinmental nodel of giant cell nyocarditis induced
mypcaglitss lbsion wasialsa eltdcked. Wi t h cardi ac myosin fracti on,
Cinical I'mmunol ogy and | nmunopat hol ogy, Novenber

1990 The otsuttears BhowirpPigs-1262),18t hehs HAGNRGAdREagsatt2dr
was adm nistered in the sane nmanner as in Exanple 1,
paeteintlénes] bheoged dsshevniaFigrdds uThed is, On DRgyt, 4 fevel @retdiag
adm ni stration, the animals were sacrificed and
286@ingml xed obFne:dp e Adthotglythe plottindeat gadodlist dvereased thereafter,
myocarditis | esion was al so checked.
the protein leve] was kept at more than about 8 ng/ml until the rats were sacrificed

for evaluation on Day 16.  As shown in Fig. 18, in the group to which pCAGGS-

. ILlB-IgG—glucagonl 2 (the vector pCAGGS in which IL1 3-Izc:,r(}-glucagonI9'29 was

inserted) that is a vector for gene therapy according to the present invention, the area

- of the myocarditis lesion was significantly smaller than in the group to which

pCAGG-S-SP-IgG-glucagon19'29 not containing I1.13 was administered. Thus, the

19-29
was shown.

effectiveness of the therapy by pCAGGS-IL13-IgG-glucagon
Example 4, Comparative Example 4
PCR was carried out using as a teinplate the cDNA of cultured mouse spleen

cells stimulated by lectin, and using as primers 5'-

gagaattcatftaaatggaaatctgetggggacectac-3' and 5'-
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The results are shown in Figs. 17 and 18. The

I L13-1gG gl ucagonl19-29 15 protein | evel changed as
shown in Fig. 17. That is, oy Day 1, a |level exceeding
2000 ng/mM was observed. Although the protein |evel
gradual |y decreased thereafter, the protein |evel was
kept at nore than about 8 ng/m wuntil the rats were
seageittgapgdedotipgtenatgpahgagractt-30ayThe Obtahed PIBrobifictFi-g-
18, in the group to which pCAGGS

Incofporaged iphaip@y GiXEOLRRg I D29 paghed by GAGEShbA dwlkiebd Il
13 -1gG glucagon 19-29 was 20 inserted) that is a
Yeaotple 1f osingSwel 4ddeetpy according to the present

i nvention, the area of the nyocarditis |esion was

si gni By dantalrycantihdie kedibdbntdinih %t%%@-l@@-g‘i@a%&lg'w (a
pCAGGS- SP- | gG gl ucagonl19-29 not containihg 1L13 was
auhidio pet Eémetheniihwehich the rat@fE FeldodpBessodlvat RendHerapy
by pCAGGS-1L13-19gG gl ucagonl9-29 was shown. ~Exanpl e

dowiGorandirtetukitaheceptdr dfaddaRi-veEne ALTdneshPMt cHRhAR-
ce

as a tenplate the cDNA of cul tured nouse spl een I's

wigintdlabel foytidecdding regha wisiliggtedso eiddRmSrénT of the rat IgG
gagaat t catttaaat ggaaat ct gct ggggaccct ac- 3" and 5 14
geagiing egogyhoded theguclbbedd gangt sgachiFiE. 19 I8 and in
obt ai ned PCR product was incorporated into

PEATESHO:G Ghglresti9etRf) speepaiaid shywh)iseddiae HESEsRIEM of the
in Exanple 1, using Swal and Notl. By this, a

abevoitrcribet expestion veadi pCAGES foatnammalian cells, which

I LI RA-1gG gl ucagonl 9-29 (a 5 nucleic acid fragment in
reduincindrh @cciad cxppeSsdSIL CRALRG-§186Ha0R' " Wam thi AL Gfhs bRphRE
downstream of interleukin 1 receptor antagoni st-coding

(Ergimpla 4).and t he gl ucagon- origi nated | abel

pepti de-coding region was ligated to the downstream of

t he Tatrath g@ferkrg-food amgimeghonyodagdiiings hbe:l BiisdRnkdenodel
sequence shown in Figs. 19 to 21 and in SEQID NO 7

of ghet cedlshydcatdiningdiitedsn aate bplrsousihaivn)with aseat adokint o
the EcoRl site of the 10 above-descri bed expression

fxnettor Clipaldasnfuorlo gsamielniramopeathb gy, Widwember B9 I0RBES7,
vect or expresses | L1RA-1gG glucagonl9-29 in rat cells

Pia%262)etharembmbitaua mplter Wis. administered in the same manner as in
Example 1, and the blood level was measured. On Day 16 from the administration,
the animals were sacrificed and anatomized. The percentage of the area of the
myocarditis lesion was also checked. For comparison, the above-described vector
of Comparative Example 3 was also administered (Comparative Example 4).

The results are shown in Figs. 22 and 23. The ILIRA-IgG-qucagon19'29
protein level changed as shown in Fig. 22. That is, on Day 1, a level exceeding
2000 ng/ml was observed. Although the protein level gradually decreased thereafter,
the protein level was kept at more than about 20 ng/ml until the rats were sacrificed
for evaluation on Day 16.  As shown in Fig. 23, in Example 4, the area of the

myocarditis lesion was significantly smailer than in Comparative Example 4, so that

the effectiveness of the therapy by pCAGGS-ILIRA-IgG—qucagon]9_29 was shown.
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To rats suffering from autoi mune nyocarditis (A novel
experinmental nodel of giant cell nyocarditis induced
in rats by immunization wthijgardi ac myosin 15
fraction, Cdinical Inmmunology and | munopat hol ogy,
Novenber 1990, volume 57, p250-262), the reconbi nant
vector was adm nistered in the sane manner as in
@Xéﬁﬁ]ees 1, and the blood | evel was neasured. On Day 16
fromthe admnistration, the animals were sacrificed
and anaPmprraAGHS-geltahhages Sival dnd NutErseictibhsites, PCR
myocarditis | esion was al so checked. For conparison,
Pide perhuned geing ek pethessstt or 20 of Conparative Exanple 3
was al so adm ni stered (Conparative Exanple 4). The
Eapallcatitagpigagimoggrciercriggtana@ @ cangattBRecagiy@tte-3' and 5'-

| LI RA-1gG gl ucagonl 9-29 protein | evel changed as
S¥Hodreapaicicgegtaticatcihancigsacanmtdimygct3’ aborleparel the RCRESHH gLt
2000 ng/ mM was observed. Although the protein |evel
yrawsafadyinigdbe elasing stthef pAAGES, usidgiecofiot ei n | evel was
kept at nore than about 20 ng/m until the rats were
sacr i Thegesdtep P GRowagperfaraei osing theRAYNA 61 CA87 HBWR aitémplate
Fig..23, in Exanple 4, the area of the nyocarditis
andgistng agasimeryhichpasdingtiyastgrattt@pgdtdmnetonctConpas'at i ve
Exanple 4, so that the effectiveness of the therapy
P PERCTSCREERACIcgGogicticaagamB'9- The RER. pxbadwn wad facorporated

Example 5 To lprepare pCAGGS- gl ul 9- 29 havi ng Swal and
INstthe pPeAGGTeiudR-28iprasrcdrbRve waisg Peafardmbal usi ng as
prinmers 5'

gagaattibist ¢ reambgagageyycogemipdyoiadh§eteagedt T totgric
agtggttg-3' and 5 5

a§ wavhich degducieocatignaed drchpatideaadiap regborwas
al one, and the PCR product was inserted into the
ligptsd it éleéiOﬂ@SmarrpQﬁ@umh frjereosiR §-cting mafdn haviRCRe

was performed using the cDNA of Cos7 cells as a
npglgpiider sequengel shasymig Eigs. péiand isSEQ ID NO:8, inserted into the EcoRI
o' -gagaattcatttaaat gacttccaagctggccgtgget-3' and 5'-
56%ﬁg@ﬁﬂé‘@‘@g@é@gj@ﬁ@aaﬁmma@é@qﬂzﬂt@@&é@aamﬁéjheel]@mhich
product was incorporated 10 0 the pCAGGS-glul 9-29
IS PBSHIRHY ask e pissien dL Sghicagand  Nai tat c8is wis (sepaaed (Example
Eeconbi nant vector containing human |L8-glucagonl9-29

‘a nucleic '

The recombinant vector was administered to rats in the same manner as in
Example 1. One day after, the blood level was measured. The human IL-8 level in
the same sample was also quantified. The quantification of human IL-8 was carried
out using I1.-8 ELISA kit commercially available from BIOSOURSE (Nivelles,
Belgium) in accordance with the Protocols of the product.

The results are shown in Fig. 25.  As shown in Fig. 25, the molar
concentrations determined by the both measurements were substantially identical, so

that the accuracy of the method using the label peptide of glucage&uw‘29 was proved.
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acid fragnent in which the glucagon-originated | abe
pepti de-coding region was |igated to the downstream

of the human interl eukin 8-cogling region) having the
nucl eoti de sequence shown in Figs. 24 and in SEQID
NO 8, inserted into the EcoRI 15 site of the

above- descri bed expression vector pCAGGS for manmmal i an
cells, which reconbinant GleglM$ expresses

| L8-glucagonl9-29 in rat cells was prepared (Exanple

) . Theveets Sorsicna therapy compriviag an xproisidrereetbr ter thahmaiidh
the same manner as in Exanple 1. One day after, the
Brcad pepeleiaasid easting foed fusTdreproteirer dlieaBoh €vVelminal si&019-29
the sane sanple was al so quantified. The

guERtacHd reptidoregim dndrredesired @otwasregnritbch Ssuldisd Hi@duced in
I L-8 ELISA kit conmmercially avail abl e from Bl OSOURSE
thRjbedy. vech v@girganpjodune said Grstbaneeteit ih thd RemBPRULO64]sS

- of the product. The results are shown in Fig. 25. As

Zhownlhevertag acqading teclainh &y wharein eidtghath panS-teekigsItReh-29
by the both neasurenents were substantially identical,
apino asidyigptide iegionds ligated/tocthe Chernmptinddaid shesigedt pi6teldlRelon.
£epti de of glucagonl9-29 was proved. 16 CLAIMS 1. A

ect orhefvgetog aenerdihg teagigine bopl, i valiengn anid e¥gircds s is a
vector for mammalian cells and a nucleic acid coding
PHKing, p fiasigmprgtedn etmprisingy gdelgonand 4 emSianadcgiindg 19- 29
.amno acid peptide region and a desired protein region
IRIERelohBlin ggaied forsatileytaking agravib fhooty 2 hodmhaR oracknr
can, produce said fusion protein in the mammali an
adaesiaq fagtor, pra reasptosthesendor ding to claim 1, wherein

sai d_glucagon C-termnal side 19-29 amno acid
4oept iLHe VedsT aording togdaimd, deteresa tyolina at thetre@giod thereof
.desired protein region. 3. The vector according to
ITieqciaditam the gropeewisisting plintetsronsdng ratpions thereaf, CTLA4,
.cytokine, a fusion protein conprising a cytokine and a
o Histand gefiepieroihiereof.i nmunogl obul in |igated to said
cytokine, a gromh factor, a hornone or a cell
Sadhedy IB?F}IP%&TCSPI}G Berapy cemppsiog adthiistoing ab. cffEhévevandwnt of
Sg&cor dri)tgg to claim3, wherein said cytokine or the

g@cﬁ@ T genertBerapy according to any one of claims 1 to 4 to a mammal or
cultured mammalian cells, in which expression of said desired protein in the body or
in the cultured mammalian cells is desired.
6. The method according to claim5 , wherein said vector for gene therapy is
administered to a mammal.
7. Use of the vector for gene therapy according to any one of claims 1 to 4 for
the production of a drug for gene therapy.
8. A method for quantifying a desired protein produced in the body or in

cultured cells by expression of said vector for gene therapy, comprising quantifying,

by immunoassay, said glucagon C-terminal side 19-29 amino acid peptide region in a

- test sample collected from a mammal or cultured mammalian cells to which said

vector for gene therapy according to any one of claims 1 to 4 was administered.
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is selected fromthe group consisting of interferons

and receptors thereof, CTLA4, interleukins and
receptors thereof. 15 5. A n@thod for gene therapy
conprising adm nistering an effective anmount of said
vector for gene therapy according to any one of clains

| to 4 to a mamual or cultured mammalian cells, in

ahi chTlkeeapehsd acvordihg sadlaind® siliceen paid test mampic ishallbeady from
or in the cultured mamualian cells is desired. 6. The
sadd hnachnaet cowtlichgaidorectoaforgene thhepeivas sdmbhisteed.or for

gene therapy is 20 admnistered to a manmal. 7. Use

bi. t hEheseethod at@idige neclhined apherdn e4id dishganisle &nyblooesadple.
claims 1 to 4 for the production of a drug for gene

1 her apyabeBforAabihfadedimd piptaintproducad baegesdsicachipnekermally
produced in the body or in cultured cells by
spinBsstdEkpodssoaivicteeinttbe bédr ofgananinhksrap yulteedpianshaign
quantifying, 25 by inmmunoassay, said glucagon

€l prombinthy cssetaiallP of Pluanpond-gemihapsipé i 229 nagnoacid pepide.
test sanple collected froma nmamal or cul tured
Manmmedildr! telldtelihga dbdiel psaeid pradecedby Eqrregrnefther@mally
according to any one of clains 1 to 4 was
attniniztesdbepekssidbd veQor Thitke beiyndd menmaldcagidtiog eksehtialBy, of
wherein said test sanple is collected from said

ghatagah G-erminatdids 89-89 ymitoodcid paptigene t her apy was

adm ni stered. 10. The nethod according to claim?9,

Vther eh mesiaiddot Bbtlirgpanmiotein produdzddn thedaxdp loe in ciltiiredAells,

| abel for |abeling a desired protein produced by
exyprsag leeling aalesiexd poteal prgdudsd adthierbody er exbubinmdess with
vector in the body of a manmal or in cultured

gracagah Caerminbl dde tHhAS kmiriongidspade babiprewinggaidcdayved
Ctermnal side 19-29 amno acid peptide. 12. A | abel
froteid prodlhided dpy @x presdiored g otehallyprdaduisecdexpesgioe ssitann the
of an externally adm nistered expression vector in

tchig off @ dyanohalar imowtired memsiadion oglseasefusioalpryteinfwith said

gl ucagon C-termnal side 19-29 am no acid peptide. 10
dlBcaghn Aetchoidalf ode 1 BDR kg aidopaptidé as plabduced in t he

body or in cultured cells, conprising |labeling a

Hdesi ridst metbodacroplingliocddmi I3, térepiixiaylabelingsagidasiredprotein
cells with

produced in the body with glucagon C-terminal side 19-29 amino acid peptide by

expressing said desired protein produced by expression of an externally administered
expression vector in the body of a mammal, as a fusion protein with said glucagon C-
terminal side 19-29 amino acid peptide as a label.

15, Use of glucagon C-terminal side 19-29 amino acid peptide as a label for a
desired protein produced by expression of an externally administered expression
vector in the body of a mammal or in cultured mammalian cells.

16.  Use of glucagon C-terminal side 19-29 amino acid peptide as a label for a
desired protein produced by expression of an externally administered expression

vector in the body of a mammal.




glucagon C-term nal side 19-29 am no acid peptide by
expressing said desired protein produced by
expression of an externally adm nistered expression
vector in the body of a manmal or in cultured
manmal i an cells, as a fusigﬂgprotein with said 15
gl ucagon C-termnal side 1929 am no acid peptide as a
| abel . 14. The nmethaod according to claim 13,
conpri sing | abel i%ﬁ@”@%ﬁ B red protein produced in
the body with glucagon C-term nal side 19-29 am no
i i essing said desired protein
<’gﬁojﬁ@§336@?gaﬁp%§ﬁﬁﬁn of an externally adm nistered
expression vector in the body of a mammal, as a fusion
ot,e] | I y R 20 termnal, side 19:29
RSP VB Bobinl SR A& kL L8 pPgf et T mama
or Guitered pelll i wdc 9k Yecdinti fir aeriedthpeqpyivde adsinastienddel
for a desired protein produced by expression of an

externah%é adm ni stered expression vector in the body
<I¥p ARrdMmBfT or in cultured mammalian cells. 16. Use of
glucagon C-termnal side 19-29 ami no acid peptide as a

bel for 25 desired protein produced by expression
<1®? ah @&?‘é?ﬂal |y adm ni stered expression vector in

<1%3ihe 2003dp1-06 a manmal . 1/ 28 SEQUENCE LI STING <110>
NI | GATA TLO CORPORATI ON <120> Vector for gene therapy
and nmethod for quantifying target protein in manma
<169» @4l tured cell to which the vector for gene therapy
was adm ni stered <130> 03PF275- PCT <150> JP 2003-3967
<2§é§%> 2003-01-10 <160> 24 <210> 1 <211> 11 <212>

Q21> 1

<212> PRT

213> Artificial Sequence

<220>

<223> oligopeptide encoding C19-29 region of glucagon of human, mouse or rat

<400> 1

Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr
1 5 10

10> 2

211> 147

<212> DNA

213> Artificial Seauence

<220>

- 221> GDS

222> (13).. (1461)

<223> DNA insert encoding rat IFN-r receptor, rat IgG Fo region and glucagon ¢19-29

region




<213> Artificial Sequence <220> <223> oligopeptide
encodi ng C19-29 region of glucagon of human, nouse or
rat <400> 1 Ala Gn Asp Phe vVal G n Trp Leu Met Asn
Thr 1 5 10 <210> 2 <211> 1471 <212> DNA <213>
Artificial Sequence <220> 21> ODS <222> (13)..
(1461) <223> DNA insert en ing rat IFN-r receptor,
rat 1gG Fc region and gl ucagon C19-29 region
----------- 2/ 28 <400> 2 gaattoattt as atg att ctg
4epbg 0tg gtc ctg atg ctg tot gog gag ate 51 Mt Ile
u u Val | . Le t Leu Ser Ala Qu Ile 1 5 10,999
eogifetth e BF AE ROl Adeetibionty 4 e ds 436 og odk
tog gtg 9Bt 1G Yebesu Gly VAl beul Mat IMatSebeyla T 1@ u Asp
Pro Lys Pro Pro Ser gal 15 20 25 cq% gcg cca aca aat
gtt cta gtt acg too tat gac ttg aac cot gto 147 Pro
Ala Pro Thr Asn Val Leu Ile Thr Ser Tyr Asp Leu Asn

ggéjﬁék EEH gé@thﬁsaf%oagﬁeécc gag gat oot aag cog ccc tocg gt 99
Gly Ser Gly Ala Leu Met Ser Thr Glu Asp Pro Lys Pro Pro Ser Val
15 20 25

cot gog cca aca aat gtt cta att acg tcc tat gac ttg aac cct gte 147

Pro Ala Pro Thr Asn Val Leu lle Thr Ser Tyr Asp Leu Asn Pro Val

30 35 a 40 45

gta cat tgg aag cac cag aac gtg tog cag got goe gte tic act gta 195

Val His Trp Lys His Gln Asn Val Ser GIn Ala Ala Val Phe Thr Val

50 55 60
cag gta aag atg tat cca gaa tac tgg act gat goc tge acc aac att 243
GIn Val Lys Met Tyr Pro Glu Tyr Trp Thr Asp Ala Cys Thr Asn lle
65 70 15
goo cat cat tat tgt aat atc tac aaa cac att tcc tat cot gac teca 201
Ala His His Tyr Gys Asn ile Tyr Lys His lle Ser Tyr Pro Asp Ser
80 85 90

tot goc tgg goo aga gtt aag goc aag gtt gea caa aga gaa tot goc 339

~Ser Ala Trp Ala Arg Val Lys Ala Lys Val Gly Gin Arg Glu Ser Ala
05 100 105

tat geg cag teca gaa gag tit att atg tge cga aag ggg aag git gga 387

Tyr Ala GIn Ser Giu Glu Phe Ile Met Cys Arg Lys Gly Lys Val Gly

110 115 120 125
" cog cot gege cte gac atc gga agg aag gaa gat cag otg att gtc cac 435

Pro Pro Gly Leu Asp lle Gly Arg Lys Glu Asp Gln Leu lfe Val His




gta cat tgg aag cac cag aac gtg tog cag get goo gto
tto act gta 195 Val H's Trp Lys Hs Gn Asn Val Ser
Gn Ala Ala vVal Phe Thr Val 50 55 60 cag gta aag atg
tat cca gaa tac tgg act gat goo tgc ace aac att 243
Gn Val Lys Met Tyr Pro Glg/g@yr Trp Thr Asp Ala Cys
Thr Asn Ile 65 70 75 gee cat tat tgt aat ate tac
aaa cac att too tat cot gac tea 291 Ala His H's Tyr
Cys Asn |1 &0Tyr Lys His IIBe Ser Tyr Prol#sp Ser 80 85
90 tot goo tgg gee aga gtt aag gcc aag gtt gga caa aga
gaa tot goo 339 Ser Ala Trp Ala Arg Val Lys Ala Lys
at%ntt GRS oy ARBARlS GtugtSeargt,&Iaé g9%, aqcoetglefat gt fa5og cdd tea
|1@®Re GADPEd Lysa¥di Rhoval Ber CQOR GRAThOEE PROGIL Aspgga 387
CTyr Alau%nSer GuG1gPhellel\/bt s Arg Lys Ay
Lys Val y 110 115 12 0125 cog cot 'lgo otg gac ate
gga agg aag gaa gat cag otg att gto cac 435 Pro Pro

Ay Leu Arg L Gn Leu Ile
esyelt 578t SosopchSolen o 24F et BBl e cat b
Glagsn CagCgalyralie RoeghsptTyr got VehBhet B8 Lisl kisPhe Hi s Pro
Lys X@j Asn Val Serjgdn Gu Thr o Phe Gy Asp 145
150 155 gga eat ace tgt tac aca ttc gao tac act gtg
ttt gtg aaa cat tao 531 Gy Asn Thr Cys Tyr Thr Phe

sfsp 1 el B Wl ol Vs MMEGRe 10
Af@g%r 88196@7816%91533% tW/ @égru 9%' L%ﬁuLwa. @J%T”ﬁP du Hs

Sers Val Leu Lys 1@u Asp 185
tet age gaa act ctg tgt gag tta aac ate toa gtg tecc acg ctg aat 627
Cys Ser Glu Thr Leu Cys Gfu Leu Asn [fe Ser Val Ser Thr Leu Asn
190 185 200 205
toc aat tac tgt gtt toa gta gtt gga aag teog tot tte teg caa gtt 675
Ser Asn Tyr Cys Val Ser Val Val Gly Lys Ser Ser Phe Trp Gin Val
210 215 220
aat aca gaa aca tca aaa gac goc tgt ate coc ttt ote cét gat gac 723
Asn Thr Glu Thr Ser Lys Asp Ala Cys |le Pro Phe Leu His Asp Asp
' 225 230 235
aga gaa gaa go6g goc goc gtg occ aga aac tgt gga ggt gat tge aag - TH
Arg Giu Giu Ala Ala Ata Val Pro Arg Asn Cys Gly Gly Asp Cys Lys '
240 245 250
cet tgt ata tgt aca ggo tea gaa gta toa tot gte tic ate tte cee 819
Pro Cys lle Cys Thr Gly Ser Glu Val Ser Ser VYal Phe |le Phe Pro
255 260 265
- ¢ca aag occc aaa gat gtg otc acc atc act otg act cot aag gtc acg 867

Pro Lys Pro Lys Asp Val Leu Thr Tie Thr Leu Thr Pro Lys Val Thr




175 180 185 tgt age gaa act ctg tgt gag tta aac ate
tea gtg too aeg ctg aat 627 Cys Ser A u Thr Leu Cys
G u Leu Asn Ile Ser Val Ser Thr Leu Asn 190 195 200
205 too aat tao tgt gtt tea gta gtt gga aag tog tot
tto tgg caa gtt 675 Ser nz\a;il'yr Cys Val Ser Val Val
Ay Lys Ser Ser Phe Trp G 210 215 220 eat ace
aa aca tea aaa gac gee tgt ate ecc ttt etc cat gat
2-l'gac 723 Asn BRY Qu Thr Ser28fys Asp Ala C§8 Ile Pro
Phe Leu H's Asp Asp 225 230 235 aga gaa gaa gcg goo
g%oo gtg coo aga aac tgt gga ggt gat tgc aag 771 Arg
teg gyt @ta g 5awa5t caca3a$acma§ OAf FaREH C¥lstly geea y AdD
Cyowal s VarQAs4he BHOGIGOAspt Bh FRb @I Oh| AFAPIDSert €a gaa

gta tea to te ttc ate t coo 819 Prg Cys Ile Cys
Thr Ay Se&g%u Val Ser ég Val Phe He &H}e Pro 255 260

265 coa aag coo aaa gat gtg etc ace ate act ctg act

C ac 867 . Pra ro L Val Leu r
oef g 398 oPL Gtk BRceie, W it ooht a5 o5 Bs S5 5508865
Tro ghe dat Agn dsial @tuo\fedtlilsaTge Madglgdlr et ProcRrogag gtc
cat ttcaggge 915 Cys Vgh Val Val Asp tde Ser G n Asp
Asp Pro u Val H's Phe Ser 290 295%0 tgg ttt gta
gat gac gtg gaa gtc cao aca got cag act cga cca cca

ga%%g cZi Rtfhs Y& acﬁsﬁc’%ge t\{ﬁ‘lgtgak't Ya] otd SccThie Al g n

Pro Pro 305 cag ttc aac ago
Glufu G0 Padon S HrePragvs gaa Vet 65180 baicreokle
320 325 330

¢tg cac cag gac tgg ctc aat gge agg aceg tic aga tge aag gte acc 1059
Leu His Gin Asp Trp Leu Asn Gly Arg Thr Phe Arg Cys Lys Val Thr

33 340 345
agt gca get tte cea teo cec atc gag aaa acc atc tece aaa coe gaa 1107
Ser Ala Ala Phe Pro Ser Pro Ile Glu Lys Thr lle Ser Lys Pro Glu
350 365 360 365
gec aga aca caa gtt cog cat gta tac acc atg tca oot acc aag gaa 1155
Gly Arg Thr Gin Val Pro His Val Tyr Thr Met Ser Pro Thr Lys Glu
370 375 380

gag atg acc cag aat gaa gtc agt atc ace tge atg gta aaa gge tte 1203
Glu Met Thr GIn Asn Giu Val Ser [le Thr Cys Met Val Lys Gly Phe
385 390 395

tat coc cca gac att tat gte gag tge cag atg aac ggg cag cca cag 1251
Tyr Pro Pro Asp lle Tyr Val Glu Trp Gln Met Asn Gly Gin Pro Gln
400 405 410

gaa aac tac aag aac act cca cot acg atg gac aca gat ggg agt tac 1299
Glu Asn Tyr Lys Asnh Thr Pro Pro Thr Met Asp Thr Asp Gly Ser Tyr



GQu Qu Gn Phe Asn Ser Thr Phe Arg Ser Val Ser G u
Leu Pro Ile 320 325 330 ctg cac cag gac tgg etc aat
ggc agg acg tto aga tgc aag gtc ace 1059 Leu His Gn
Asp Trp Leu Asn Gy Arg Thr Phe Arg Cys Lys Val Thr
335 340 345 agt gca got tt ca too coo ate gag aaa
ace ate too aaa coo gaa 11 Ser Ala Ala Phe Pro Ser
Pro Ile Gu Lys Thr Ile Ser Lys Pro G u 350 355 360
3é8% ggc aga acatddaa gtt ccg cd€dgta tao ace atg tea
cot ace aag gaa 1155 Gy Arg Thr Gn Val Pro His Val
Tyr Thr Met Sey Pro Thr Lys G u 370 375 380 gag g
Hg ko St ol HHle UGt e e Ee Ga5 406 o8k Bhaa U0
Phe tLeu T203er GrsuLddeAsnTVYI IGisrLyAu Gysl TMRIGISer Glye Thr Cys

43 t Val Lys G,y Phe 385 390 43@5 tat coo c /& gac att
at gtg gag t&§ cag atg aac g cag cca caé 1251 Tyr

Pro Pro Asp Ile Tyr Val Qu Trp Gn Met Asn Ay Gn

' 4 0
caf o T4 ofp Retacet §§t ot 207 0 0t 3y MCpR et O B8 o
AsmsTgr Phy Tir BysPhey rLewéﬂs p GrhiLendips &ryHiselisTyr 5/ 28

415 420 42z to etc tac a@e aag etc aat 4§f 9 aag aag
gaa aaa tgg cag cag gga 1347 Phe Leu Tyr Ser Lys Lau
Asn Val Lys Lys Qu Lys Trp An Gn Gy 430 435 440

act4b a&06gi0EK tchcagg@ttc@E gtgjl:J_thaaQtégc @@I_eﬁ ggatii0pa 9%014@\’{9
C ac.cac cat r e [ S r Va eu
o Bsc e Gy R Sondf e iy Snal sstirel
465 470 475
cag teg ttg atg aat acc tgagaattct 1471
Gin Trp Leu Met Asn Thr
480

210> 3

Q211> 4790

<212> DNA

<213> Artificial Sequence

<220>

<223> DNA sequence of artificial expression vector pCAGGS

<400> 3
gtogacattg attattgact agttattaat agtaatcaat tacggggtca ttagticata 60

geocatatat ggagttcoge gttacataac tiacggtaaa tggoocgect geeteaccee 120
ccaacgacec cegeccatte acgtcaataa tgacgtatgt teccatagta acgccaatag 180
geactttcca ttgacgtcaa tgegtegact atttacggta aactgoccac ttggoagtac 240

atcaagtgta toatatgcoa agtacgeococ ctattgacgt caatgaceggt aaatggcccg :300



act gag aag agt etc too cac tot cog ggt aaa gcc caa
gat ttt gtg 1443 Thr GQu Lys Ser Leu Ser His Ser Pro
@y Lys Ala G n Asp Phe Val 465 470 475 cag tgg ttg
atg aat ace tgagaattct 1471 dn Trp Leu Met Asn Thr
480 <210> 3 <211> 4790 < > DNA <213> Artificial
Sequence <220> <223> DNA uence of artificial
expression vector pCAGGS <400> 3 gtcgacattg
-attattgact agttattaat agtaatcaat tacggggtoa ttagttcata
cobidcat@ Ggedcaiab AbRettae Cg@%ac@iﬁc@%&t%@@a& tacaete8a 360
t ggcccgect ggctgaccge 12 ccaacgaccc ccgcccattg
aogt oaat aa tgacgtatgt tcccatagta acgocaatag 180
tatigeizhat tegclattdeg ac girdaas rigutagackttatdct B egdieccaact gpgcac
~ ttggcagtac 240 atcaagtgta tcatatgcca agtacgcccc
ctattgacgt caatgacggt aaatggcccg 300 6/28 octggcatta
attigemcagtbhccacgacodat Hitg ggtaettt cetitbamtt guttagtebacatdgo acg
360 tattagtcat cgctattacc atgggtcgag gtgagcccca
é%ttctgctt cactctcccc 420 atctcccccc cctceccccacc
EogACESRAT (CELRGEaEAL teEgastdcac EotagEdgamitesatdeed goaperezd80 540
gcgat ggggg €ggggggggg gggggcgcge gccaggcggyg 9goggggcggy
gcgaggggcg 540 ~gggcggggcg aggcggagag gtgcggcggc
8220563855 PEXGC AL JHEEEEC RECGHAaY rEcEBTDEC fewgaragtiat g 600
gcgaggcggc ggcggcggcg gccct at aaa aagcgaagcg cgcggcgggc

o PEaTh P et St SEE SO ShilibgeDs o
tactcccaca ggt gagcggg cgggacggcc cttctcctcc 780
gggagtoget gogttgoctt cgcccegtege cocgoteoge googoctoge googecogec 720
coggetotga ctgacogegt tactoccaca ggtgagogge cgggacggce ctictectec 180
gggctetaat tagcgéttgg tttaatgacg gotogittct tttctgtggp tgogtegaaag 840
ccttaaageg ctecgggags gocotttgte cggggeggag cggctegegg getgegtecy 900
tetetgtete coteggeage gocgegtgeg goccgegety cocgpogget gteagcgety 960
cgegegegec goggegcttt gtgegotocg cgtetgoece aggggagees geccgeggse 1020
ggtgococge geteogegey geotgcgage ggaacaaage ctgogteoge gotgtatgeg 1080
tegegegagts agcaggéggt gtegecgegg cgetogrget gtaaccceoe (;ctgcacccc 1140
cotocecogag ttgctgagea cggeccgget toggeteces geotoogtge gegpeetege 1200
goggggcteg cogteccgee cegggsetes ogecaggtee geetgcogee cggggceggsg 1260

ccgectogge coggggages ctogegegag gggogogecy gocooggage googgogget 1320

gtogagegcege ggopagecge agocatigoe ttttatgeta atcgtgogag aggpcgoagg 1380




gggctgtaat tagcgcttgg tttaatgacg gctcgtttct tttctgtggce
t gcgt gaaag 840 ccttaaaggg ctccgggagg gccctttgtg
cgggggggag cggctcgggg ggtgecgtgeg 900 tgtgtgtgtg
cgt ggggagc gccgcgtgcg gcccgecgetg cccggegget gt gagogotg
960 cgggcgcggc gcggggcttt7 gcgctccg cgtgtgecgceg
aggggagcgc ggccgggggce 1020 gtgccccge ggtgcgeggg
ggct gcgagg ggaacaaagg ctgcgtgcgg ggtgtgtgtg 1080
tgggggggt g agcagggggt gtgggcgcgg cggtcgggct gtaacccccce
gabltae 0 Geetaditd QezdBine s QRARLL L ALEGAREA 1648660 TCT440
tcgggtgcgg ggctccgtge ggggegtgge 1200 gcggggctcg
ccgtgccggg €ggggggt gg oggcaggtgg gggtgccggg €ggggcgggy
tadcBibec GEGRA4CH QU RERO0 $BGEREE QIOEARLAE sBAEE@EYCCIH00
gccccggagc gccggecgget 1320 gt cgagccgc ggcgagcecgce
agccattgcc ttttatggta atcgtgcgag agggcgcagg 1380 7/ 28
cetmeitcc cetdeogre deaabtcte tegipdggagctoggamad ctgpgerzaggcihpétgcec
gcaccccctc 1440 tagcgggcgc gggcgaagcg gtgcggcgcec
‘ggcaggaagg aaat gggcgg ggagggcctt 1500 cgtgcgtcgce
acgrgtLre £ GeLsgeasee cegareates catseticen gttoteasgy giraresset gc®d@ggg
1560 acggctgcct tcggggggga cggggcaggg cggggttcgg
cttctggcgt gtgaccggcg 1620 ct ctagagc ctctgctaac
eotehngee @af?fgot@é% péta%gqagg PF‘Et@ETth% $5tcetga@@& §ERGEEEEs® 801680
acgtgctggt tgttgtgctg tctcatcatt ttggcaaaga attcctcgag
aattcactc, 174 cic ca citgcctat cagaaggt
ofigeieet S Ltk Pty CLagRrlnat S asee cantatact gY
agatcttttt ccctctgcca aaaattatgg ggacatcatg aagccccttg
c ttct at Litc
ogider TR0 Bt TR FREPEREY obaelleatd o oo
aggacat at g ggagggcaaa tcatttaaaa catcagaatg 1980
aaBgiARtE taga&t:tttthag@c&ugcea 9ERRCRLALLhcSCAtA LML HL IGERL 92
acaaaggtgg 2040 ctataaagag gtcatcagta tatgaaacag
cccecetgetg tccattcectt attccataga 2100 aaagccttga
ag @ $1gaQetdtasAad thdabidaht atAtitohiOticabtagtItiRbiaatt t tipgd tt a
2160 acatccctaa aattttcctt acatgtttta ctagccagat
ttttcctcct ctcctgacta 2220 ctcccagtca tagctgtccce
ttttetdtct ctdaatdegnagmtants togamatytatyrasnagchdaal? 801980
ggcgtaatca tggtcatagc tgtttcctgt gtgaaattgt tatccgctca

caattccaca 2340
agtatttget ttagagttte goaacatatg ccatatgeteg gotgecatga acaaaggtge 2040

ctataaagag gtcatcagta tatgaaacag ccccctgetg tocattoott attccataga 2100
aaagocttga ctigaggtta gatttttttt atatttigit ttgtgttatt titttettta 2160
acatccctaa aattttectt acatgtttta ctagccagat ttttectcct cteoctgacta 2220
~ cteoccagtoa tagotgtoce tottctotta tgaagatcoe togacctgca goccaagett 2280
ggogtaatoa tggteatage tgttteoctet gtgaaattgt tatccgetoa caattccaca 2340
caacatacga gocggaagea taaagtgtaa agectggget gectaatgag tgagetaact 2400

cacattaatt gogttgoget cactgoccge ttteccagtog ggaaacctet cgtgecageg 2460




caacat acga gccggaagca taaagtgtaa agcctggggt gcctaat gag
t gagctaact 2400 cacattaatt gcgttgcgct cactgcccgce '
tttccagtcg ggaaacctgt cgtgccagcg 2460 8/ 28 gatccgcatc
tcaattagtc agcaaccata gtcccgcccc taactccgec catcccgecc
2520 ctaactccgc ccagttccgg attctccg ccccat ggct
gactaatttt ttttatttat 2580 ﬂ%%agaggccg aggccgcctc
ggcctctgag ctattccaga agtagtgagg aggctttttt 2640
ggaggcctag gcttttgcaa aaagctaact tgtttattgo agcttat aat
t at
P P e R
actcatcaat gtatcttatc atgtctggat ccgctgcatt aatgaatcgg
ctdf26bec CRBAAE Ez0 CRa B9 ERE 298R 80t chaaatidt ttadaeaet ci580
tccgcttcct cgctcactga 2880 ctcgectgege tcggtcegttce
ggct gcggcg agcggt atca gctcact caa aggcggt aat 2940
geagaggict alggwganiagreadtctys gtgataas ggtaatpaaagaatitat gtigagcaa
aaggccagca 3000 aaaggccagg aaccgtaaaa aggccgcgtt
gctggegttt ttccataggc tccgecccccc 3060 tgacgagcat
ggegEcelaaaatid tgae geassdanyt tietidaljgt ggcttgmaheeidgeraeag it at a
3120 aagataccag gcgtttcccc ctggaagctc cctcgtgcgce
tctcectgttc cgaccctgecc 3180 cttaccgga tacct
-aaggepates e Eqeceaat ddeasapta gegpgtiget tttcaét@abttg@gt:tg&w 60
acgctgtagg tatotcagtt cggtgtaggt cgttcgctcc aagct gggct

o AR08 2300 SRR SHAL SR IECAAE SR

gacttatcgc cactggcagc agccact ggt aacaggatta gcagagcgag

T e

ctctgctgaa gccagttacc ttcggaaaaa gagttggtag 3540 9/ 28

R e A T e T S S

agatcotttg atcttttcta cggggtctga 3660 cgctcagtgg
ac@g@ﬁﬁ@@%@&%aﬁ%@ GhiAMY: ApdahidaBdbErtad Qa0 addeadagSraaa@aat

cttcacctag atccttttaa attaaaaatg aagttttaaa

tcaatctaaa gtatatatga 3780 gtaaacttgg totgacagtt

aa@¥@Caat geddsifal eagicgadt goreattal ¢ctecaiagsy atogt@oedB4 (060

tgacgagoat cacaaaaatc gacgotcaag toagagetgeg cgaaaccega caggactata 3120

aagataccag gogtttccce dtggaagotc ootogtgoee totootgttc cgaccotgee 3180

gottaccgga tacctgteeg cotttctece ttogggaage gtggogettt cteaatgete 3240
acgetegtagg tatctoagtt cgetgtasst cgttogotee sagetggect gtgtpecacga 3300
accocecgtt cagecogace gotgegeott atcoggtaac tatcetettg agtccaacce 3360
ggtaagacac gacttatcge cactggcage agecactggt aacaggatta geagagogag 3420
gtatgtagge ggtgctacag agttcttzaa gtegstggoct aactacgsct acactagaag 3480

gacagtattt ggtatctgcg ctotgotgaa gocagttace ttcggaaaaa gagtiggtag 3540



tctatttcgt tcatccatag ttgootgact ccccgtcgtg tagataacta
cgat acggga 3900 gggcttacca tctggcccca gtgctgcaat
gat accgcga gacccacgct caccggctcc 3960 agatttatca
gcaat aaacc agccagccgg aagggccgag cgcagaagtg gtcctgcaac
4020 tttatccgcc tccatccagb fattaattg ttgoogggaa
got agagt aa gtagttcgcc 4080 /ébttaatagt ttgcgcaacg
ttgttgccat tgctacaggc atcgtggtgt cacgctcgtc 4140
gtttggtatg gcttcattca gctccggttc ccaacgatca aggcgagtta
ct@ﬁtgs@bcggegaaea%%ca@c@&&gta&&mge&%&eg&e ob4 R84S Ct 3600
cggtcctccg atcgttgtca gaagtaagtt 4260 ggccgcagtg
ttatcactca tggttatggc agcactgcat aattctctta ctgtcatgcc
galiBizfogc adgangtag gatdtosdsh tagelcat ity aCt 3Gt IR cgiacdteRAaCTE60
aagtcattct gagaatagtg 4380 tatgoggoga ccgagttgct
cttgcccgge gtcaatacgg gataataccg cgccacat ag 4440
ceclrgetEgt dat graama ghogit aame tea bttt gria adcaaht chdaaggegtgctjataac
tct caaggat 4500 <cttaccgctg ttgagatcca gttogatgta
acccactcgt gcacccaact gatcttcagc 4560 atcttttact
cttqageiae ajeqf ttan ol tapgaale agetdttraadaaajgirag gtatatataa gcfe aaa
4620 10/ 28 aaagggaat a agggcgacac ggaaatgttg aatactcata
otottccttt ttcaatatta 4680 ttgaagcatt tatcagggtt
gtapeeties iiebtacesdy ageratastt a@@magftggégﬁacgfaéﬁ pa@aaicgamo?m
aaat aaacaa ataggggtto cgcgcacatt tcccogaaaa gtgccacctg
<210> 4 < 11> 1233 2> DNA <213> Artifi I
o Bltah 364 osaian S taril eorseliats Jaiwts Spetontaye <s90L

DNA i nsert encoding rat CTLA4, rat IgG Fc region and
AT NG R L B A
agatttatca gcaataaacc agccagccgg aagggcogag cgoagaagtg gtootgeaac 4020
tttatceges tocatccagt ctattaattg ttgccggeaa gotagagtaa gtagttcges 4080
agttaatagt ttgcgeaacg ttgttgccat tectacagge atcgtgetet cacgotegte 4140
gtttggtatg gotteoattea gotecggtic ccaacgatca aggegagtta catgatccee 4200
catgttgtgc aaaaaagogg ttagetoctt cgetoctocg atcgttgtca gaagtaagit 4260
geccgeagte ttatcactca tggttatgege agcactgeat aattototta ctsteoatece 4320
atcogtaaga tgotttictg tgactgetga gtactcaacc aagtoattct gagaatastg 4380
tatgcgegega cogagtiget cttgoccgge gteaatacgg gataataccg cgocacatag 4440
cagaacttta aaagtgctca tcattggaaa acgttottce ggpcgaaaac totcaaggat 4500

cttaccegctg ttgagateca gttogatgta acccactogt geacccaact gatottcage 4560

atcttttact ttecaccageg titicteggipg agcaaaaaca ggaaggcaaa atgeocgcaaa 4620




Met Ala Cys Leu Ay Leu Gn Arg Tyr Lys Thr His Leu 1
5 10 cag otg cot tot agg act tgg cot ttt gga gtc otg
ctt tot ctt etc 99 Gn Leu Pro Ser Arg Thr Trp Pro
Phe Gy Val Leu Leu Ser Leu Leu 15 20 25 ttc atc cca
ate ttc tot gaa goo ata cgﬁ %%? ace caa cot tea gtg
147 Phe Ile Pro Il e Phe / uAalle Gn Val Thr
@n Pro Ser val 30 35 40 45 gtg ttg gcc ago ago cac
. ggt gtc gcc ago ttt cca tgt gaa tat gca 195 Val Leu
aaﬂgéaasﬁ ragé%éac'ﬁ'b $eéda¥etValaaPlcPoalR lct SRSt Ut ladBat® U 4680
Al a 55 60 tot tca cac aac act gat gag gto egg gtg
acg gtg ctg egg cag aca 243 Ser Ser H's Asn Thr Asp
ttédapcaValtaaggsValat fetctovalzadoaratds At4Bttadhigtabttad8a 645400
75 aat gac caa gtg aca gag gtc tgt goo acg aca ttc aca
gtg aag aac 291 Asn Asp Gn Val Thr Qu Vval Cys Al a
aadthaacih rtddigegtThvgddabeally $cokena8d g8incdtacyg ttg ggcddo
ota gat gac coo ttc tgc agt ggt ace ttt eat gaa 339
Thr Leu Ay Phe Leu Asp Asp Pro Phe Cys Ser dy Thr
Phe Asn G u 95 100 105 ago aga gtg aac etc ace etc caa
<2gga4otg agg got get gac ace gga 387 Ser Arg Val Asn
Ile Gn Gy Leu Arg Ala Ala Asp Thr Ay 110
<2111i51§% 125 otg tac tto tgo aag gtg gaa etc atg tac
{@sapgeg cca tac ttt gtg 435 Leu Tyr Phe Cys Lys Val
<2ﬁiuAFﬁ¥hN§f ugmgro Pro Pro Tyr Phe Val 130 135 140
<220>
<221> (DS
222> (13).. (1224

<223> DNA insert encoding rat CTLA4, rat lgG Fc region and glucagon C19-29 region

<400> 4
gaattoattt aa atg got tgt ottt gea ote cag agg tac aaa act cac ctg 51
Met Ala Cys Leu Gly Leu GIn Arg Tyr Lys Thr His Leu

1 5 10
cag ctg cct tot age act teg cot ttt gga gtc ctg ottt tet ctt cto 99
GIn Leu Pro Ser Arg Thr Trp Pro Phe Gly Val Leu Leu Ser Leu Leu
15 20 25

ttc ate cca atc tto tot gaa gec ata caa gtg acc caa cct tca gt 147
Phe 1le Pro Ile Phe Ser Glu Ala |le GIn Val Thr Gln Pro Ser Val

30 35 40 4b

.gtg ttz goo age age cac ggt ghte goc age tit cca tgt gaa tat gea 195
Val Leu Ala Ser Ser His Gly Val Ala Ser Phe Pro Cys Glu Tyr Ala

50 55 60
tot teca cac aac act gat gag gtc ogg gtp ace gtg otz cgg cag aca 243

Ser Ser His Asn Thr Asp Glu Val Arg Val Thr Val Leu Arg Gin Thr



ggc atg ggo aac ggg ace cag att tat gtc etc gat cca
gaa cca tgc 483 dy Met Ay Asn Ay Thr Gn Ille Tyr
Val Ile Asp Pro Qu Pro Cys 145 150 155 <cca gat tea
gac gcg goo goo gtg coo aga aac tgt gga ggt gat tgo
531 Pro Asp Ser Asp Al a Aild?’ a Val Pro Arg Asn Cys
Gy Ay Asp Cys 160 165 17 3 g cot tgt ata tgt aca
ggo tea gaa gta tea tot gto ttc etc ttc 579 Lys Pro
Qs Ileﬁ%/s Thr Ay Sef0 Gu val Ser $r Val Phe Ile
Phe 175 180 185 coo cca aag coo aaa gat gtg etc ace
te act ¢ctg act cot c 627, Pro Pro Lys Pro S
aaﬁsgﬁ" 81 efedoarsae §ice tg%hgccﬁ’éé 2ph tiprgr gi& a3gfac) 90 12&
AsR@6p BEOD Valally Glyt Vgt Cysoklg Wi ThgPhe aht VAIODYCAG gac gat

coo %@g gto cat ttc 5675 Thr Cys I\'@ Val Val Asp lle
Ser n Asp Asp Pro GQu Val Hs P 12/28 210 215 220

ago tgg ttt gta gat gac gtg gaa gtc cac aca got cag

' er..T, Val, Au I
acf e %g@t%ﬁétaega% gﬁw? g *&Bf Q%E’\Z/%QTZAZS‘PE%Q“ 2 one 3gag
The ey 6o Pheakeuadpy h?@tprpt ecye Seedlyiler Bugt Agpal@luct c ccc
768 Pro Au duggn Phe Asn Sgps Thr Phe Arg Ser Val
Ser Qu Leu Pro 240 245 250 ate ctg cac cag gac tgg
ctc aat ggc agg acg ttc aga tgc aag gtc 819 Ile Leu
agd-llaﬁa &g;aa;%(ss@tcﬁdg 418 lcalSdia Gty aby tgot;r Bt Ed%eaciﬁr £aCys 13?75
cc, a ca ,ge c 0Q ccc ate
se s aongeleonfil Qoo Aty 62 488 ¢ Ma RGP AR 2" phe

11(Pro Ser Pro 1116 G u Lys Thr 120 e Ser Lys Pri2b

ctg tac tte itge aap gtg gaa ctc atg tac cca cog cca tac ttt gtg 435
Leu Tyr Phe Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr Phe Val
130 135 140
ggc atg ggo aac ggeg acc cag att tat gtc atc gat cca gaa cca tgo 483
Gly Met Gly Asn Gly Thr GIn Ile Tyr Val Ile Asp Pro Glu Pro Cys
145 150 155
cca gat tca gac gog geo goc gtg coc aga aac tgt gga ggt gat tge 531
Pro Asp Ser Asp Ala Ala Ala Val Pro Arg Asn Cys Gly Giy Asp Oys
160 165 170
aag cct.tgt ata tgt aca ggo toa gaa gta tca tot gte ttc ate tte 579
Lys Pro Cys lle Cys Thr Gly Ser Glu Val Ser Ser Val Phe !le Phe
175 180 185
CCC cta aag occ aaa gat gtg ctc acc atec act ctg act cot aag gte 6271
Pro Pro Lys Pro Lys Asp Val Leu Thr Ile Thr Leu Thr Pro Lys Val
190 195 200 205
acg tgl gtt gitg gta gac att age cag gac gat ccc gag gtec cat tto 675

Thr Cys Val Val Val Asp |le Ser GIn Asp Asp Pro Glu Val His Phe -




270 275 280 285 gaa ggc aga aca caa gtt cog cat gta
tao acc atg tea cot ace aag 915 du @y Arg Thr Gn
Val Pro Hi's Val Tyr Thr Met Ser Pro Thr Lys 290 295
300 gaa gag atg acc cag aat gaa gtc agt ate ace tgc
atg gta aaa ggc 963 Gu Sly t Thr Gn Asn Gu Val
Ser Ile Thr Cys Met Val L < y 305 310 315 tto tat
COO0 cca gac att tat gtg gag tgg oag atg aac ggg cag
cca 1011 PHe Tyr Pro Pr%%sp Ile Tyr V&0 Qu Trp Gn
l\/bt Asn Gy Gn Pro 320 325 330 cag gaa aac tao aag
ct cca cot acg atg gac aca gat ggg agt 1059_ G n
agpytge A&hgﬁwﬂi% REngaf L Bag apd GO RS RBYL cglsgpaThr A3
SeTyp Bee V33Asp3A€) BASGILARI tHiS TRE Al @6 AGOARARoCt C aat
gtg aag,gag gaa aaa t 0C29 cag 1107, Tyr Phe Leu Tyr
Ser Lys“teu Asn Val % Lys A u Lys % Gn Gn 13/28
350 355 360 365 gga aac acg ttc acg tgt tot gtg otg

n Thr Thr
oof Boe Q0P ofEr Ll HRCEC G0 HhaR o8 JalBh 2570 275
Pre@iu Gonfimathe dpagSeaaldr dye Aeg Sett dol Ga'cGtLoteucRrg ggt aaa
goo ggp gat ttt 1203 Hs Thr Qu ?/s Ser Leu Ser His
Ser Pro Ay Lys Ala E’Bn Asp Phe 3% 390 395 gtg cag
tgg ttg atg aat acc tgagaattc 1233 Val Gn Trp Leu

atdetg Gﬁﬂqcéﬁhéac4€52 ct5%h02g® agg acg tte aga tge aag gto 819
|le Leu His GIn Asp Trp Leu Asn Gly Arg Thr Phe Arg Cys Lys Val
255 260 265

acc agt gea get tte cea toe coc ate gag aaa acc ate tec aaa cce 867
Thr Ser Ala Ala Phe Pro Ser Pro 1le Glu Lys Thr |le Ser Lys Pro
270 275 280 285

gaa ggc aga aca caa gtt cog cat gta tac acc atg tea oot acc aag 915
Glu Gly Arg Thr Gin Val Pro His Val Tyr Thr Met Ser Pro Thr Lys
290 295 300

gaa gag atg acc cag aat gaa gtc agt atc acc tge atg gta aaa gge 963
Glu Glu Met Thr Gln Asn Glu Val Ser lle Thr Cys Met Val Lys Gly
305 310 315

ttc tat ccc cca gac att tat gtg gag tgg cag atg aac ggg cag cca 1011
Phe Tyr Pro Pro Asp lle Tyr Val Glu Trp Gln Met Asn Gly Gln Pro
320 325 330

cag gaa aac tac aag aac act cca coct acg atg gac aca galt ggg agt 1059
Gin Glu Asn Tyr Lys Asn Thr Pro Pro Thr Met Asp Thr Asp Gly Ser
335 340 345

tac tte ctc tac age aag ctc aat gtg aag aag gaa aaa tgg cag cag 1107
Tyr Phe Leu Tyr Ser Lys Leu Asnh Val Lys Lys Glu Lys Trp Gin Gln



<211> 1143 <212> DNA <213> Artificial Sequence <220>
<221> CDS <222> (13).. (1134) <223> DNA insert
encoding rat 1L13, rat 1gG Fc region and gl ucagon
Cl19-29 region <400> 5 gaattoattt as atg gca etc tgg
gtg act gea gtc ctg get eﬁg/%gt tgc 51 Met Ala Lau
Trp Val Thr Ala Val Leu Al uAla Cys 1 510 Ot ggt
gt Ot goo acc cca ggg oca gtg egg aga tee aca tot

BBcc 99 Leu B Ay Leu Aladhr Pro Ay Pr#fdval Arg
Arg Ser Thr Ser Pro 15 20 25 cot gtg goo etc agg gag
at ate g@ %fa:ctg age aac ate aca caa 147 Pro é?

82240 36§, T 36 Lor FEustEl Fe el sap FeT StF 8R% 2%stRC) | e 1

GIEAsn 30r Bhe 40r 4ix 3o BB LeQds GAg GRagefAls AMOHIGt g t go aac
ago ago at§7@ta tgg age %t? gee 195 AS%QF n Lys Thr
Ser Leu Cy$"Asn Ser Ser. Val Trp Ser Asp 50 55
60 otg ace got ggc ggg ttc tgt gca goo otg gaa too

oafiolt B6F off GeChfe feblban Bt bR et g e bt G o o
Higdhr §boLut Serchey Seygfiacier Pug Ghydvatia fitrgAsmaltheggo ot o

291 Semgger Cys Asn Agg Ile H's Arggghr Gn Arg Ile
Leu Asn Gy Leu 80 85 90

gte cag tgg ttg atg aat acc tgagaattc 1233
Val GIn Trp Leu Met Asn Thr
400

210> b

Q211> 1143

<212> DNA

<213> Artificial Sequence

<220>
<221> (DS
222> (13).. (1134)
<223> DNA insert encoding rat 1L13, rat 1gG Fo region and glucagon G19-29 region
<400> 5
gaattcattt aa atg goa cte tgg gtg act gea gte otg get cte got tge 51
Met Ala Leu Trp Val Thr Ala Val Leu Ala Leu Ala Cys

i 5 10
ctt get get ott goc acc coa ggg cca gtg cge aga tcc aca tot coo 99
Leu Giy Gly Leu Ata Thr Pro Giy Pro Val Arg Arg Ser Thr Ser Pro
15 20 25
cct gtg gec otc agg gag ctt ate gag gag ctg age aac atc aca caa 141

Pro Val Ala Leu Arg Glu Leu |le Glu Glu Leu Ser Asn Ife Thr Gin
30 35 ' 40 45



tgt aac caa aag goo tog gat gtg get too ago coo cca
gat acc aaa 339 Cys Asn Gn Lys Ala Ser Asp Val Ala
Ser Ser Pro Pro Asp Thr Lys 95 100 105 ate gaa gta goo
cag ttt ata tea aaa ctg otc eat tac too aag caa 387
Ille Au Val Ala G n Phe 2 er Lys Leu Leu Asn Tyr
Ser Lys Gn 110 115 120 ﬂ /2%t tto ego tat ggc cac
gcg goo goo gtg coo age aac tgt gga ggt 435 Leu Phe

g Tyr Hs Ala Ala Ala Val Pro Arg Asn Cys Qdvy
gagc)!g %g’@aéi:g%cclé@ tggaéacta% a%é‘%t%%&a bed a %Etgt gc ace 1ggo
s Pro Cys

a_gta tea tot gto
Asn |Gén gﬁpﬁﬂ"ﬂhﬁerdey (’gérAscgﬁﬁr \Par Mséwabérp Sl Vnksp145 150
155 ate tgg coo cca aag 500 aaa gat gtgpotc ace ate
act ctg act cot 531 Ile Phe Pro Pro Lys Pro Lys Asp
Val Leu Thr Ile Thr Leu Thr Pro 160 165 170 aag gto

ctoach kel g keeOtly Qtaccgaec aty mﬁc@a& gacagaitcCoo gay

al . Thr s ,Val Ile Ser Gn
Le'gi@ hapei:yr%ﬁ’d}{ﬁ RyﬁlMi% i‘%ﬁi’égerl éhASg | €t ¢ ago tgg
ttt gtabat gac gtg gad gtc cac aca @t cag act 627
H s Phe Ser Trp Phe Val Asp Asp Val G u Val H's Thr
Ala G n Thr 190 195 200 205 cga cca cca gag gag cag
toq agl grcaaigeccatic qae RLE gec vad agt atadte gafas®78Cc Ar g 2Bt o
SerPBQr @sUA@ Kad e HearAShr 888 ATHN P08 AdndgiSereyVal Ser
A u 210 215 220 etc ccc atc ctg cac cag gac tgg etc
eat @bc agg acg tt aga tgc 723 PQu Pro Ile Leu Hi s
Gn Asp Trp Leu Asn Ay Arg Thr Phe Arg Cys

tet aac caa aag goc tog gat gtg got toc age ccc coa gat ace aaa 339
Cys Asn Gln Lys Ala Ser Asp Val Ala Ser Ser Pro Pro Asp Thr Lys
95 100 105
atc gaa gta gec cag Tttt ata tea aaa ctg ctc aat tac tcc aag caa 387
lle Glu Val Ala GIn Phe {le Ser Lys Leu Leu Asn Tyr Ser Lys Gin
110 115 120 125
ctt ttc cge tat gee cac gog goc gee gte coc aga aac tgt gea get 435
Leu Phe Arg Tyr Gly His Ala Ala Ala Val Pro Arg Asn Cys Gly Gly
130 135 ‘ 140
gat tge aag cot tgt ata tgt aca gec tea gaa gta tea tot gte tte 483
Asp Cys Lys Pro Cys |le Gys Thr Gly Ser Glu Val Ser Ser Val Phe
145 150 155
atc ttc cocc coa aag ccc aaa gat gtg ctc acc atc act ctg act cot 531
Ile Phe Pro Pro Lys Pro Lys Asp Val Leu Thr ile Thr Leu Thr Pro
160 165 170
aag gtc acg tgt gtt gte gta gac att age cag gac gat ccc gag gte 579

Lys Val Thr Cys Val Val Val Asp ile Ser Glin Asp Asp Pro Glu Val
175 180 185




225 230 235 aag gtc ace agt gca get ttc cca tee ccc
atc gag aaa ace ate tcc 771 Lys Val Thr Ser Ala Al a
Phe Pro Ser Pro Ile Qu Lys Thr Ile Ser 240 245 250
aaa ccc gaa ggc aga aca caa gtt cog cat gta tac ace
atg tca cot 819 Lys Pro (%19 Gy Arg Thr Gn Val Pro
H s Val Tyr Thr Met Ser &/285 260 265 ace aag gaa
gag atg ace cag aat gaa gtc agt ate ace tgc atg gta
867 Thr Lys Gu Qu Met Thr Gn Asn Qu Val Ser lle

cal ko %cc‘ tg?tttt\/@":a &t 0g a%7gr’tgzg%9 g%gﬁzac %@a? 5&98 é: & tat ?C

cca gm q % ﬁ 915 ys
HiPhe Bne Ty Pheple) Fapokeacks! 1018 Vg i vabr &Gy Frci n et
jofisn Ay 290 29§ 300 cag ccypgag gaa aac tgy aag aac

act cca cot acg atg gac aca gat 963 Gn Pro Gn Qu

Asn. Tyr Lys Asn Thr Pro Pro Thr Met Asp Thr Asp 305

cg@tba 34D gageg of tilcasctdpe Rttt a;gc age cBagetel4y eat 6359

a ag.gaa, a g, 1011 . 4 Phe lLeu Tyr Ser
Ar%?%’ PEQ e HERICAR 'IE_@SASE Fdht '%@3 Fﬁygﬂog%fz@“sso 16/ 28
- cag cag ggdlaac acg ttc adp tgt tot gtg2at g cat gaa

ggc ctg cac 1059 G@n @n Ay Asn Thr Phe Thr Cys Ser

Val Leu Hs GQu Gy Leu H's 335 340 345 aac cao cat
ctacec gbaycteagacacas gaccteg adc gat geoEeg ocg tit agratecgoo Jdd

| S S Ser Pro

Le@-i’f}? I{/ésAE% ?%‘“ﬁ ﬁgé'g'l 3\6'(%)@%2% Tllng%et fﬁrgg(?'g cag tgg

ttg at g2%at acc tgagaéﬁ c 1143

aag gtc acc agt goa got tic ceca toc coc atc gag aaa acc atc too 71
Lys Val Thr Ser Ala Ala Phe Pro Ser Pro lle Glu Lys Thr [le Ser
240 245 250
aaa CGC gaa gec aga aca caa gtt ccg cat gta tac acc atg tea cot 819
l.ys Pro Glu Gly Arg Thr Gin Val Pro His Val Tyr Thr Met Ser Pro
255 260 265
acc aag gaa gag atg acc cag aat gaa gtc agt ate acc tgc atg gia 867
Thr Lys Glu Gfu Met Thr Gin Asn Glu Val Ser [le Thr Cys Met Val
270 275 280 285
aaa ggo ttc tat coc cca gac att tat gte gae tee cag ate aac ggg 815
Lys Gly Phe Tyr Pro Pro Asp lle Tyr Val Glu Trp Gln Met Asn Giy
290 295 300
cag cca cag gaa aac tac aag aac act cca cct acg atg gac aca gat 963
Gin Pro Gln Glu Asn Tyr Lys Asn Thr Pro Pro Thr Met Asp Thr Asp
305 310 315
gep agt tac tte cte tac age aag ctc aat gtg aag aag gaa aaa tgg 1011

Gly Ser Tyr Phe Leu Tyr Ser Lys Leu Asn Val Lys Lys Glu Lys Trp
320 325 _ 330




Asp Phe Val Gn Trp Leu Met Asn Thr 370 <210> 6 <211>
825 <212> DNA <213> Artificial Sequence <220> <221>
CDS <222> (13).. (816) <223> DNA insert encoding rat
signal peptide, rat 1gG Fc region and gi ucagon C19-29
regi on <400> 6 gaattcattt1$§%§tg aag too tgo ggc otg
tto cot etc atg gtg etc O Met Lys Ser Cys Ay
Leu Phe Pro Leu Met Val Leu Leu 1 5 10 got ctg ggt gta
- Cctg gca ccc tgg agt gtg gaa gga gcg gcc gcc gtg 99
oaé\|oag gl afd YcaVede dgutehl Bt RI® ot RaSka Y ofd ¢hcG Yy ABR

a,val, 15 20 2 aac t t gat tgo
g G50 s dtvathy g cE? A8 el % 5 oGl 2h e
Gy Ay Asp Cys iMps Pro Cys Il &48ys Thr Ay Ser 30 35
40 45 17/28 gaa gta tea tot gtc tto ate tto coo cca
aag coo aaa gat gtg etc 195 du Val Ser Ser Val Phe
aa¢ |cec Phle aflr sagPrag AgfsctPrigo lops tAB pea/akt peug®0caBS 601104ce
t dagt@qota gac
Asﬁ-lt% gggem’t .Iua%}:;rge?l'_ggjla%; gillgéusg EI’%F& g‘ryog)f_yélgivgln Thr Cys
35qal val Val AEPS Ile Ser 60

gat ttt gtg cag tgg ttg atg aat acc tgagaattc 1143
Asp Phe Val GIn Trp Leu Met Asn Thr
370
Q210> 6
211> 825
<212> DNA
<213> Artificial Sequence
<220>
<221> @DS

222> (13).. (816)
<223> DNA insert encoding rat signal peptide, rat {gG Fe region and glucagon G19-29
region

400> 6
gaatteatit aa atg aag tec teo ggc otg tte cot ote atg gtg cic ctt 51
Met Lys Ser Gys Gly Leu Phe Pro Leu Met Val Leu Leu

1 5 10
get otg get gta otg gea coo tgg agt gteg gzaa gga gog goe gco gtg 99
Ala Leu Gly Val Leu Ala Pro Trp Ser Val Glu Gly Ala Ala Ala Val
15 20 25
cCo aga aac tgt gga gegt gat tge aag cot tgt ata tet aca gge tea 147

Pro Arg Asn Cys Gly Giy Asp Cys Lys Pro Cys Ile Cys Thr Gly Ser
30 35 ' 40 45




65 70 75 <cag gac gat ccc gag gtc cat ttc age tgg ttt
gta gat gac gtg gaa 291 dn Asp Asp Pro GQu Val His
Phe Ser Trp Phe Val Asp Asp Val G u 80 85 90 gtc cac
aca got cag act oga cca cca gag gag cag tto aac ago
act 339 Val H's Thr Ala G.n,Thr Arg Pro Pro Gu Qu
A n Phe Asn Ser Thr 95 10 72&% ttc ego tca gte agt gaa
etc ccc ate ctg cac cag gao tgg etc aat 387 Phe Arg
gagenta \igf tsErthtgc BEutior epol goa a8 ¢cHiasa githgimspteTrp 118G
GlAsal kP sdd Jal 2R 165OPhe®e MO yaPYo 'Lg§A%99alt9éh aag gtc
ace agt gc 0got ttc cca tgo ccc 43 g Arg Thr Phe
Arg Cys LysYVal Thr Ser a Ala Phe Pro”Ser Pro 130
135 140 ate gag aaa ace ate too aaa co00 gaa ggc aga

ca.cC t £cog cat 483 lle Lys Thr_1le Ser S
acgraoc é% ﬁ G% ﬁcJEAP% S LR Ty gigf.](g%q;_"g A §95akeec) 5 23%/a
Tht dde dbc Lat ghtt B kst Ve cBhr g Vghdahdlg Atrg!cgercag aat

gaa gtcgh3l Val Tyr T Met Ser Prosdhr Lys Gu Qu
Met Thr G n Asn Qu Val 160 165 170 agt ate acc tgc
atg gta aaa gge ttc tat ccc cca gac att tat gtg 579
cadhc lch€ cdN ksl Mt ¥ Pro
il'sl%e ig[}rj VaF %5 %%Ot 1%%0%??}?‘ }%é;%&t %%H%t%&gtg aggpggg
Glp Ay Pea§lugkel BiscPheaer 458 Paadaladse dPaVad2d!l G u Trp
Gn Bet Asn Ay GngsPro G n GQu Asm Tyr Lys Asn Thr
Pro 190 195 200 205 cot acg atg gac aca gat ggg agt
tac ttc etc tac age aag etc aat 675

gtc cac aca get cag act cga cca coa gag gag cag tte aac age act 339
Val His Thr Ala Gln Thr Arg Pro Pro Glu Glu Gin Phe Asn Ser Thr
95 100 105

ttc cge tea gto agt gaa ctoc coc ate ctg cac cag gac tgg cte aat 387

Phe Arg Ser Val Ser Glu Leu Pro !le Leu His Gln Asp Trp Leu Asn

110 115 120 125

gec agg acg ttc aga tge aag gtc ace agt goa got tte cca tee coo 435

Gly Arg Thr Phe Arg Cys Lys Val Thr Ser Ala Ala Phe Pro Ser Pro

130 135 140
atc gag aaa acc atc tcc aaa ccc gaa ggec aga aca caa git cog cat 483
lte Glu Lys Thr Ite Ser Lys Pro Glu Gly Arg Thr Gln Val Pro His
145 150 155

gta tac acc atg tca cot acc asg gaa gag atg acc cag aat gaa gto 531

-Val Tyr Thr Met Ser Pro Thr Lys Glu Glu Met Thr Gln Asn Glu Val
160 _ 165 170
agt atc acc tgoe atg gita aaa gge ttec tat cce cca gac att tat gtg 579

Ser Ile Thr Cys Met Val Lys Gly Phe Tyr Pro Pro Asp |le Tyr Val
175 : 180 185




Pro Thr Met Asp Thr Asp Ay Ser Tyr Phe Leu Tyr Ser
Lys Leu Asn 210 215 220 gtg aag aag gaa aaa tgg cag
cag gga aac acg ttc acg tgt tct gtg 723 Val Lys Lys
GQu Lys Trip Gn Gn dy Asn Thr Phe Thr Cys Ser Val
225 230 235 ctg cat gaa g%c tg cac aac cac cat act
gag aag agt etc too cac 77 /2 eu Hs Qu Ay Leu Hs
Asn Hs H's Thr Qu Lys Ser Leu Ser H's 240 245 250
gag chee og GG aan 488 G Caralgsr 3artlagtags @agy eelygca t g 29
GI8arp A6 ML Gsn BOY GIT ProR@M YSAsA Br By AOSPnPRR Val G n
é§rp Leu Met Aﬁ&iThr 255 260 265 tgagaattc 825 <210>
199 <211> 1284 12> DNA <2130Artificial Sé¥uence
<220> <221> CDS <222> (13).. (1275) <223> DNA insert

ncoding rat |L1 receptor, .antagonist, rat | .gG Fc
oof G5F Gl St 240 FLEHTAr e1U05Ge Hagioah pehgtbee | OTS
Prgdat tlettAsp This Ast §lywg®a BirePhedeutlyg Sggayster Aac agt cac

eta ate to 1 19/28 Met ulle Cys Thrp, Ay Pro Tyr
Ser His Let&ufle Ser 1 52118;etc Ot etc%at{c at ctg

ttt cat tea gag gca gcc tgc cgc cot tot 99
gtg aag aag gaa aaa tgg cag cag gga aac acg tte acg tgt tet gtg 723
Val Lys Lys Glu Lys Trp Gin Gln Giy Asn Thr Phe Thr Cys Ser Val
225 230 235

| ctg cat gaa ggoe ctg cac aac cac cat act gag aag agt cte too cac T
Leu His Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His
240 245 ' 250

tot cog get aaa goo caa gat tit gtg cag tgg ttg atg aat acc 316
Ser Pro Gly Lys Ala Gln Asp Phe Val Gin Trp Leu Met Asn Thr
255 260 265

tgagaattc 825

Q210> 7

<211> 1284

<212> DNA

213> Artificial Sequence

<220>

<221> (DS

<222> (13).. (1275) o

<223> DNA insert encoding rat IL1 receptor antagonist, rat lgGFc regionand glucagon
G19-29 region

400> 7
gaattcattt aa atg gaa atc tec tgg gga cecc tac agt cac cta ate tot 51



Leu Leu Leu Ile Leu Leu Phe H's Ser u Ala Ala Cys

Arg Pro Ser

15 20 25 ggg aaa aga ccc tgc aag atg caa

gee ttc aga atc tgg gat act aac 147 dy Lys Arg Pro
Cys Lys Met G n Ala Phe Arg Ile Trp Asp Thr Asn 30 35

40 45

cag aag ace ttt tac ct
got ggg tac tta 195 Gn L
Asn Gn Leu Ile Ala Ay Tyr

gh Phe Tyr
Leu 50 55 60

Leu

aga aac aac cag etc att

Arg Asn

caa gga cca

eat atc dékd Muadigdas JaaGhafgraly SacHiatlgugltlg Seot att

243 G n
‘Met Va

Lo Tg Yoty Thhelyt oS lcts? e ATl i ned

Prolle 65 7

y Pro Asn

d

Ile Lys Leu Ay A u Lys

Ile Asp

75 gac Ot oat agt gtg tto ttg
ggc ate cac ggg ggc aag ctg tgc ctg 291 Asp Leu His

ctSeKt Vad abhetil ety QtVedt! €aHag dehecFt¥c bys cé{e't'ctQ’S Ley 80

ag etc cag
§ Asp Asp

116 Lys Leu G n geu Gu du Vals95 100 105 aac ate act
gat etg ago aag aac aaa gaa gaa gac aag ego ttt ace

387 Asn Ile Thr Asp Leu Ser

Lys Asn Lys GQu

Gu Asp

geg \pga Apg cRhibgcThag 4tkOcabldec 1120 akRStc ttpe gait ectcgar t ot 1dag

alf‘@é‘s 4BE P@Céysefﬁ

30A a Al a 130 1¥5
aca eta gag got

Phe Leu
fgﬂ)tgpsgac tg aga aac aac cag ctc att got gg

Tr
Ga&&‘gg
Gln Lys Thr Phe

caa gga cca aat
Gln Gly Pro Asn
65

gac ctt cat agt
Asp Leu His Ser
80

tct tgt goc aag
Ser Cys Ala Lys
95

aac atc act gat
Asn lle Thr Asp
110

ttc atc cge tot

Phe Ele Arg Ser

tgt cca gga tgg

14()
S

Tyr Leu Arg Ash

50

cta paa
Leu Glu

atc aaa
Ile Lys

gte tto
Val Phe

ttg ggc
Leu Gly
85

tet gea gat gat
Ser Gly Asp Asp
100

¢tg age aag aac
Leu Ser Lys Asn
115

gag aaa ggc oo
Glu Lys Gly Pro
130

ttc ctec tge aca

T @ =shg AR TP 831 T

fs

n

tgt CGodlgga tgg ttc efx

Leu Au Al a As 9
‘tac tta

Ash Gin Leu 1le Ala Gly Tyr Leu
55 60

gaa aag ata gac atg gtg cct att
Glu Lys [le Asp Met Val Pro lle
70 75

atc cac ggg gego aag otg tege oig
Ile His Gly Gly Lys Leu Cys Leu
90

atc aag ctc cag ctg gag gaa git
fle Lys Leu GIn Leu Giu Glu Val
105

aaa gaa gaa gac aag cgc ttt acce
Lys Glu Glu Asp Lys Arg Phe Thr
120 125

acc acc age ttt gag tea get goe
Thr Thr Ser Phe Glu Ser Ala Ala
135 140

aca cta gag got gac cgt cct gtg

435 Phe
he"d u Ser

tgc aca

gac cgt cot gtg 483 20/28 Cys Pro Gy
Thr Thr

Pro \Aak

243

29

339

387

435

483




ago ctc acc aac aca cog gaa gag ccc ctt ata gtc acg
aag ttc tac 531 Ser Leu Thr Asn Thr Pro Qu Gu Pro
Leu Ile Val Thr Lys Phe Tyr 160 165 170 ttc cag gaa
gac caa gag goo gcc gtg ccc aga aac tgt gga ggt gat
579 Phe Gn GQu Asp Gn g&&é\la Ala Val Pro Arg Asn
Cys Ay Ay Asp 175 180 1 ?oaag cot tgt ata tgt
aca O.tea gaa gta_tea tot gtc ttc ate 627 Cys Lys
CvprPéo%?g Trp Bheohey Gy Thy Thr Jes C%JLNWSD deg Paelalval Phe
e 1901495 200 205 tigp coo cca aagigyC aaa gat gtg
etc acc atc act otg act cot aag 675 Phe Pro Pro Lys
Pro Lys Asp Val Leu Thr Ile Thr Leu Thr Pro Lys 210

ag2 1bo 220 aagtica ag0gda0tagOide @t nigtedc QoL a8d ttA g cag 3ao

t a t .7 Val T s. Val, val Val Asp
sef e 37 4Rl BRLOWTodl WAL S Pesliaze e
ago tl§@ ttt gta gatléac gtg gaa gtidgd cac aca got cag
act oga 771 Phe Ser Trp Phe Val Asp Asp Val du Val
H's Thr Ala Gn Thr Arg 240 ' 245 250 cca oca gag gag
tle £62 e 2ameamn e &t soct Ehecuge aseaeqttat dgn ejfasatct c @rﬂg
PhEe0n BI® AGE BIA HanaIBNG: | A%D A$§YASJ ltys BReahy gepoer Vel
Seig G u Lau 255 260 265 ccc ate ctg cac cag gac tgg
etlé® aat ggc agg Eﬁ?g tto aga tgdB%ag 867 Pro lle Leu
Hs Gn Asp Trp Leu Asn Ay Arg Thr Phe Arg Cys Lys

270 275, 280, 2 tc acc agt a got ftc cca toe o]
te§ ARe SO LEART L DR A0 4R TG Soh I B Chel Sty CodRT Al a
CyALps PreCfer bleSeys Pardily|Ser @lu Vey SefTBer VdlePiBetlelys
_ 190 195 200 205

ttc ¢e¢ cca aag ccc aaa gat gtg otc ace atc act cotg act cot aag 675
Phe Pro Pro Lys Pro Lys Asp Val Leu Thr {le Thr Leu Thr Pro Lys
210 215 220

gtc acg tgt gtt gte gta gac att age cag pac gat coc gag gte cat 723
Val Thr Cys Val Val Val Asp lle Ser Gln Asp Asp Pro Glu Val His
225 230 235

ttc age tgeg ttt gta gat gac gtg géa gtc cac aca gct cag act cga IEa
Phe Ser Trp Phe Val Asp Asp Val Glu Val His Thr Ala GIn Thr Arg
240 245 250

cca cca gag gag cag ttec aac age act tic cgc teca gto agt gaa cic 819
Pro Pro Glu Glu GIn Phe Ash Ser Thr Phe Arg Ser Val Ser Glu Leu
255 260 265

cce atc otg cac cag gac tgg cte aat ggc agg acg ttec aga tgc aag 867
Pro Ile Leu His GIn Asp Trp Leu Asn Gly Arg Thr Phe Arg Cys Lys

270 275 280 285

gtc acc agt gca got titc cca toc ccc atc gag aaa acc atc tec aaa 915



290 295 300 coo gaa ggc aga aca caa gtt ccg cat gta
tac ace atg tca cot ace 963 Pro Qu Gy Arg Thr G n
Val Pro H's Val Tyr Thr Met Ser Pro Thr 305 310 315
aag gaa gag atg ace cag aat gaa gtc agt ate ace tgc
atg gta aaa 1011 Lys Qu Met Thr Gn Asn du Val
Ser Ile Thr Cys Met Val y?g/é&O 325 330 ggc ttc tat

cca gac att tat gtg gag tgg cag atg aac ggg cag
VaiOT$19 SegAya Phe Pirg/ PropBes Pricol |ASu Ilve Ty 1a/&er @su Trp G n

Met Asn G yogd n 335 340 343 oca cag gaag ?}ac tac aag
aac act cca cot acg atg gao aca gat ggg 1107 Pro Gn
A u Asn Tyr Lys Asn Thr Pro Pro Thr Met Asp Thr Asp

ol gha 36 a§é55c:é369a 8€5cozagHt dtaaat tagc QLE tE@Gctag&:r agg e9@§|_ gu
P“f@ %219 A ghﬁ_gﬂ‘ Y Pr\?awsﬂ%? ﬁ’pgh@h&t E?/rss"ler MG n 370

375 380305:ag gga aac axlg ttc acg tgt3tpt gtg ctg cat

gaa ggc ctg cac aac 1203 Gn dy Asn Thr Phe Thr Cys

Ser Val Leu Hs Qu Gy Leu H's Asn 385 390 395 cac
a2g Faa et agngeaaly aaft st gctawd ata@ct dtc etmepgtasaaa Wit

LR R MO Bl BT bR VD a0l ™ g g

ttg % aat acc tga@éatto 1284 PR val G n Trp Leu
Met Asn Thr 415 420 22/28 <210> 8

gge tte tat ccc coca gac att tat gtg gag tgg cag atg aac ggg cag 1059
Gly Phe Tyr Pro Pro Asp lle Tyr Val Glu Trp Gin Met Asn Gly GE_n
335 340 345

cca cag gaa aac tac aag aac act cca coct acg atg gac aca gat ggg 1107
_Pro Gin Glu Asn Tyr Lys Asn Thr Pro Pro Thr Met Asp Thr Asp Gly
350 355 360 365

agt tac ttc ctc tac age aag ctc aat gtg aag aag gaa aaa tgg cag 1155
Ser Tyr Phe Leu Tyr Ser Lys Leu Asn Val Lys Lys Glu Lys Trp Gin
' 370 315 380

cag gga aac acg tte acg tgt tot gte otz cat gaa gego otg cac aac 1203
Gln Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn

385 390 395
cac cat act gag aag apt ctc too cac tet cog ggt aaa goc caa gat 1251
His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys Ala GIn Asp
400 405 410
ttt gtg cag tgg tig atez aat acc tgagaattc 1284

Phe VYal Gln Trp Leu Met Asn Thr
415 ‘ 420




<212> DNA <213> Artificial Sequence <220>
<221> CDS <222> (13).. (360) <223> DNA insert encoding
human 1L8 and gl ucagon C19-29 region <400> 8
gaattoattt as atg act tee aag ctg gee gtg get etc ttg
gca goo ttc 51 Met Thr Se k s Lau Ala Val Al a Lau
Leu Ala Ala Phe 1 5 10 otéﬁg tot gca get ctg tgt gaa
t gca gtt ttg cca agg agt get 99 Leu Ille Ser Al a
Qiﬁ% Egeu Cys Gu Ay Ala Val Leu Pro Arg Ser Ala 15 20
<225 a®9 gaa ott aga tgt cag tgc ata aag aca tac tee aaa
<2%t %c cac 147 Lys Qu Leu Arg Cys G n Cys Ile Lys
r Ser Lys Pro Phe H's 30 35 40 45 <ccc aaa ttt
24Pe Mddfiged $Hygenaga gtg att gag agt gga oca cac tgc
195 Pro Lys Phe Ile Lys Qu Leu Arg Val Ile Gu Ser
@y Pro Hs Cys 50 55 60 goo aac aca gaa att att gta
<2¥®g ott tot gat gga aga gag etc tgt 243 Ala Asn Thr
_ <2§3|>u dpke Ile Val Lys Leu Ser Asp Gy Arg Gu Leu Cys 65
70 75 gao ccc aag gaa aac tgg gtg cag agg gtt '
§ﬁ§ )ttt ttg 291 Lau Asp Pro Lys Qu Asn Trp
<24p! DA Nnd¥rd oMdddiNAhufeh ULE-¥Ad BNRateAUC180082,75 aag agg
get gag aat tea gog goo goo cog ggt aaa goo caa gat
ttt 339
400> 8

gaattcattt aa atg act tcc aag ctg goo gtg got oto ttg goa goe tic 51
Met Thr Ser Lys Leu Ala Val Ala Leu Leu Ala Ala Phe

<211> 369

aag agg get gag aat

tca gog goc g66 cog ggt aaa goc caa gat ttt

1 5 10
ctg att tet goa get ctg tegt gaa get goa gtt ttz cea agg agt got 99
Leu lle Ser Ala Ala Leu Cys Glu Gly Ala Val Leu Pro Arg Ser Ala
15 20 25
aaa gaa ctt aga tgt cag tge ata aag aca tac tcc aaa cot ttec cac 147
Lys Glu Leu Arg Cys GIn Cys 1le Lys Thr Tyr Ser Lys Pro Phe His
30 35 40 45
ccc aaa ttt atc aaa gaa cotg aga gteg att gag agt gza cca cac tgc 195
Pro Lys Phe lle Lys Giu Leu Arg Val |le Glu Ser Gly Pro His Cys
50 55 60
goo aac aca gaa att att gta aag ot tet gat gga aga gag cte tgt 243
Ala Asn Thr Glu |le ile Val Lys Leu Ser Asp Gly Arg Glu Leu Cys
65 70 75
ctg gac ccc aag gaa aac tgg gtg cag agg gtt gie gag aag ttt ttg 291
Leu Asp Pro Lys Glu Asn Trp Val Gln Arg Val Val Glu Lys Phe Leu
80 85 90
339



23/28 Lys Arg Ala Gu Asn Ser Ala Ala Ala Pro @y Lys
Ala G n Asp Phe 95 100 105 gtg cag tgg ttg atg aat acc
tgagaattc 369 Val Gn Trp Leu Met Asn Thr 110 115
<210> 9 <211> 45 <212> DNA <213> Artificial Sequence
<220> <223> A igonucl eotide primer used for
constructing a vector pCA 2BgG—qu19-29 <400> 9
gagaattcat ttaaatgaga gcggccgccg tgcccagaaa ctgtg 45
Lyefrg-Alaciluien Seadla Al &ta BINAGIY2NB>AIArGInfAseiPaé  Sequence

<20> <223> A i ggpyicl eoti de prig@r used for
constructing a vector pCAGGS-19gGglul9-29 <400> 10

tcaaccactg cacaaaatct tgggctttac ccggagagtg ggagagact
gté%ag 1Bt Qxg big sddl den ﬂg@gaﬁgéb DNA <213> Artificialggg

Va‘?e(ﬂHe[T‘g ?_eu <M%t2 (Rin Thr

110 115

210> 9

211> 45

<212> DNA

213> Artificial Sequence

Q20>
<223> Oligonucleotide primer used for constructing a vector pCAGGS—igG-glu19-29

400> 9
gagaattcat ttaaatgaga gogegccgoce tgoccagaaa ctgte 45

210> 10

211> 49

<212> DNA

<213> Artificial Sequence

<220>

<223> Oligonucleotide primer used for constructing a vector pCAGGS-lgh-glul9-29

<400> 10
tocaaccactg cacaaaatct tgggotttac ccgpagagtg gegapagact 49

Q1> 1

211> 45

<212> DNA

213> Artificial Sequence

<220>
<223> Oligonucieotide primer used for constructing a vector pCAGGS-!gG-glul19-29




<223> digonucl eotide priner used for constructing a
vect or pCAGGS-1gG gl ul9-29 24/28 <400> 11 gagaattcat
tt aaat gaga gcggccgccg tgcccagaaa ctgtg 45 <210> 12
<211> 50 <212> DNA <213> Artificial Sequence <220>
<223> digonucl eoti de priggb,gsed for constructing a
vector pCAGGS-19gG gl ul9-2 2 00> 12 gagagagaga
attctcaggt attcatcaac cactgcacaa aatcttgggc 50 <210>
13 <211> 38 <212> DNA <213> Artificial Sequence
<48@208 <223> A igonucl eotide prinmer used for

rLucti a vector CAGGS- |1 FN-rR-1 gG- gl ul 9-29
gagﬁagg atf% ﬁg%ﬁﬁt chgi"g‘fctga%&?"éﬁ‘iata et ggt gg tcot gaty 38
<210> 14 <211> 40 <212> DNA <213> Artificial Sequence

<220> <223> A igonucl eotide prinmer used for

constructing a vector
210> 12

211> 50

<212> DNA

<213> Artificial Seguence

220>

<223> Oligonucleotide primer used for constructing a vector pCAGGS-IgG-glui9-29

<400> 12
gagagagaga attctcagst attcatcaac cactgcacaa aatcttggge 50

210> 13

211> 38

<212> DNA

213> Artificial Seguence

220>

223> Oligonucleotide primer used for constructing a  vector
pCAGGS—!FN-rR-1gG-glu19-29

<400> 13
gagaattcat ttaaatgatt ctgctggteg tcctgate 38

210> 14

211> 40

<212> DNA

213> Artificial Sequence

<220>

223> Oligonucleotide  primer used for  constructing a vector

pCAGGS-IFN-rR-1gG-glu19-29




pPCAGGS- | FN-rR-1gG gl ul9-29 25/28 <400> 14 gcagcatcgc
ggccgcettct tctctgtcat catggagaaa 40 <210> 15 <211> 38
<212> DNA <213> Artificial Sequence <220> <223>

A i gonucl eotide prinmer used for constructing a vector

pCAGGS- CTLA4-1gG gl ul9-29 <400> 15 gagaatt cat

ttaaat ggct tgtcttggac tccaé%p <210> 16 <211> 40

-<212> DNA <213> Artificial Sequence <220> <223> :
<%¥?géﬁucleot|de primer used for constructing a vector

s AR LbbftdtOtetBttdad .?a%g%i@g@ 16 gcagcat cgc 0
ggccgegtct gaat ctggge atggttetgg 40 <210> 17 <2115 38

<212> DNA <213> Artificial Sequence <220>

210> 15

211> 38

<212> DNA

<213>- Artificial Sequence

<220>

223> Oligonucleotide primer used for  constructing a  vector
PCAGGS-CTLA4-) gG~glu19-29 '

<400> 15
gagaattcat ttaaatgget tgtottggac tocagagg 38

210> 16

211> 40

<212> DNA

<213> Artificial Sequence

<220>

223> Oligonucieotide primer used for oconstructing a  vector
pCAGGS-CTLA4-igG—glu19-29

<400> 16
geagcatege ggoogogtot gaatotpgege atgettotge 40

210> 17

211> 38

<212> DNA

213> Artificial Sequence

220>

<223> Oligonucleotide primer used for  constructing a  vector
PCAGGS-1L13-1gG-glu19-29




<223> digonucl eotide priner used for constructing a
vector pCAGGS-tL13-19gG glul 9-29 26/28 <400> 17
gagaattcat ttaaatggca ctotgggtga ctgcagtc 38 <210> 18
<211> 40 <212> DNA <213> Artificial Sequence <220>

<223> digonucl eoti de prig@g.gsed for constructing a
vector pCAGGS-1113-16-¢l 289 <400> 18 gcagcat cgc

t@ ccgfgtgg ccat agcgga aaagttgctt 40 <210> 19 <211> 38

928 DNA <213> Artificial Sequence <220> <223>

gaghdtgentueaeficbddectiotdeBB Me&Ftd Or constructing a vegtor
PCAGGS- | LI RA-1gG gl ul9-29 <400> 19 gagaattcat
ttaaat ggaa atctgctggg gaccctac 38 <210> 20 <211> 40
<212> DNA <213> Artificial Sequence

210> 18

Q11> 40

<212> DNA .

<213> Artificial Sequence

<220>

223> Oligonucleotide primer used for constructing a  vector
pCAGGS-IL13~igl-glu19-29

<400> 18
gcagcatege ggocgegtee coatagogga aaagttgctt 40

Q210> 19
211> 38

<212> DNA

213> Artificial Sequence

220>

223> Oligonucleotide primer used for  oconstructing a  vector

pCAGGS~ |L1RA-1g6-giu19-29

<400> 19
gagaattcat ttaaatggaa atctgetgeg raccctac 38

210> 20

211> 40

<212> DNA

<213> Artificial Sequence

<220>

223 Oligonucleotide  primer used for constructing a  vector

pCAGGS~|L1RA-1gG-2giu19-29




<220> <223> 4 igonucleotide primer used for
constructing a vector pCAGGS-ILIRA-19gG glul9-29 27/28

<400> 20 goagcat cgc ggccgcttgg tcttcctgga agtagaactt

40

<210> 21 <211> 62 <212> DNA <213> Artificial

Sequence <220> <223> dig gleotide primer used for

constructing a vector. pCA

| ulo-29 <400> 21

agttcat ttaaatgaga gcggccgccc cgggt aaagc ccaagatttt
“GPocly

tggt 60 tg 62 <210> 22 <211> 50 <212> DNA

goagceBoncAfdobdoit Elgat ot BRI MERagard20> <223> A i gonucl egyi de

primer used for constructing a vector pCAGGS-glul 9-29
<400> 22 gagagagaga attctcaggt attcatcaac cactgcaoaa
aatcttgggc 50 <210> 23 <211> 38 <212> DNA <213>

<ﬁ%§i§ﬂcial Sequence

L1
<212
<213
220>
223>

<400>

62
DNA
Artificial Seguence

Oligonucleotide primer used for constructing a vector pCAGGS—glu19-29

21

gagaattcat ttaaatgaga scggecgece cgggtaaage ccaagatttt gtgcagtget 60

tg

<210
=211
2D
F 213
<220
223

<400>

62

22
50
DNA
Artificial Sequence

Oiigonucleotide primer used for constructing a vector pCAGGS-glu19-29

22

gagagagaga attctoaggt attcatcaac cactgcacaa aatcttggge 50

<210
11>
21>
213
<220>
<223

<400>

23

38

DNA

Artificial Sequence

Oligonucleotide primer used for constructing a vector pCAGGS~IL8—qu19-29

23

gagaattcat ttaaatgact tccaagotgz cogiggct ' 38




<220> <223> A igonucl eotide prinmer used for
constructing a vector pCAGGS-1L8-glul9-29 <400> 23

gagaattcat ttaaatgact tccaagctgg ccgtggct 38 28/28
<210> 24 <211> 40 <212> DNA <213> Artificial Sequence

<220> <223> Oligonucleotigggygiher used for
constructing a vector pCAGSE4118-glul 9-29 <400> 24

gcagcat cgc ggccgctgaa ttctcagcco tcttcaaaaa 40

210> 24

211> 40

212> DNA

213> Artificial Sequence

220> _

<223> O0ligonucieotide primer used for constructing a vector pCAGGS-1L8~glu19-29

<400> 24
gcagcatcgc gegccgetgaa ttctoagese tottcaaaas ' 40




