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SAME [Field of Invention] [0001] The present invention relates to a DNA
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[ 0014] A techni que has recently been studied in which a target protein gene
is specifically integrated into a target gene locus in a cell genonme to
acquire efficiently recombinant cells that can express a protein for a |ong
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[Fig. 6] Fig. 6 is a typical diagramof a vector for honol ogous
reconbi nati on having a 2.5-kbp honol ogous DNA fragnent used in Exanple 7.
[Fig. 7] Fig. 7 (A is a typical diagramshowi ng a relationship anong a
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DNA as an index of genone PCR of reconbinant CHO cells in Exanple 7. Figs.
7 (B) and (C) show the results of PCR in Exanple 7. [Fig. 8 Fig. 8
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chr onosonafd stxbtopaiteig produdigg Hdtemasitg QEO ddlisthayefreenademandednt | on, as

denonstra in Exanpl,e 10 ich.will be descri I, r i nant
cells ar 6[03%[01“ ned pe OWRY \-’Nﬂ"eégl'? ge rﬁgor&gg%rqeggggg.ggbg,hagsb%%g ch%%”t%

esti mat edhprtabals bf CHODEel. MiHese @oe Snlyestadies rat thenusenohppécidlamlisiersof t he
two chronpsones i s thearetically 10-12, this result | sut,pr,isj. ng, fact .
[0032] I n et DPRALEIT AnAn BB ARG 3re Rardgredag of R Gelm, OB LRt “of
the hprt bapss 85 gussagsdet (1999),oNPLf12h@arhatgoCellr MohnBGenett,i t9). 36Ehe7Rdopt i on
of a part_of th t,1o t.h rget,.region i s advantageous jn, stably
expr essi nb'%t’-ht?':fp A\U'gétSépr"g? 374?-?3"86(@8@& a'erhtihﬁﬁ Pé@%rfme&ar?ﬁgﬁ,ﬂn? HbWh'Ch

i ntegrati gp apkt dere iPfeR@DBhIYIEH ondtiirohfds ot ig @ised @§isDhodt sard 3@ Kbpetber red
fromthe viewpoints of inhibiting the transcriptign and expression of the
hprt gene4t'®A-Rempiogars e fraaments #rerus eaﬁdf)o[m B 2§ e i%irsﬁ‘t”ﬁy
acquiring reconbinant cells by negative selection using 6-TG or the |ike.

[ 0033] The target region in the present invention may be properly determ ned
in the hprt locus as long as the expression of the target protein gene is
not inhibited. Wien the chain length and the |ike of honol ogous DNA
fragnents necessary for honol ogous reconbi nation are taken into

consideration, the target region is preferably a region containing at |east
a part of introns of the 10 hprt gene. For introns, the present inventors

t he



not less than 1 kbp, and this chain length is preferred in achieving

honol ogous reconbi nati on of the DNA construct with significantly high
frequency. The lower Iimt of the chainglength of the honol ogous DNA
fragments is preferably not |less than 2.5 kbp. The upper Iimt of the chain
| engt h of the honol ogous DNA fragnents is not nore than 7.5 kbp, preferably
not nore than 5 kbp. The upper limt and the lower |imt of the chain

| engt h of hdraclhgows oepombibits fof appestisately sbeerpl opees tto cldnblones pee 1def i ne
the chain ‘%eﬁ[gqatrgarc pelchy of the honol ogous DNA fragnments. Specifically, the
chain | eng erably 1 kbp to 7.5 kbp, nore preferably 1 kbp to 5kbp,
nmost pref 08Bl 2 5 kbfher® i$ nbmepoitfen sédueenchaidf gealgtehoﬂ Sn inprit BCus of

above-defl ue C UISlIIOﬂ econbi hant cells
can be kep goo%g%%b?éhg %{(on BQ%(?FF%WQ)] Otﬁﬁﬁe‘lt'Bﬂ toanihpst ipRks
const ruct orfn(ElI'lOscejllsl ddseard problerg hhét equtse{ GMisddensddienBBi ofHe ShaiCt
accordi ng t e i nvent | on target protein gene preferably
codes for eﬁ( ?lgﬁl’#etl%%quyze réfj [fté‘?qﬁe cDNAderi ved sequences or
structur aI[OgEZies cont eHunlth maowea[b aretfémmb al@wewe&bu%raw 1985 ®Re [N ey be
ecl fic exarrpl es of target

sui t abl ilized as e

pr ot ei ng |°h'5?’f]8%°r5ﬁ? |ﬂE)%cf? %ﬁt ol?‘iC 9 nglh MRsTed forsign, aeag iion

fact gr 3 _ nm@graateormtcprmel mlgzdiandséseaﬁpth@r %hrdﬂi@‘o@rﬁésedgﬁtﬁ‘ d@ﬂ@osédyﬁ?éf

anti bodi es 0 antibodi es, eri etins, and tissue-specific

pl asni nogé s'gﬁﬂfﬁaﬁﬁ?%“'a? YR RUShy AR 6&%! Eh% e,REqoghilie: of ’?mtl']‘ﬁ?@'f érably,

t he t ar getsuph aivei d:hrgmbeom&sllﬁtmwélﬁdlo&@r ARare Xt E6 SthaR-dBved C¥Mt 2l BbPY

el ements necessar on. of ch as pronoter sequences and

transcri pt 8H‘p?%rﬂv‘r'?% heo ﬁ%g’?éﬁ °fs@'t$8 qation jp Prenhramgseme s presunsse

embodi mentto o tofewhileasing the esfiér@, ofibeorhingRon MO brOREgs bPadhagosed as
ronpt er_sequence and

an expres tain at Least a_p

transcri pt Bﬁe ebfﬁﬁg é'i n4t lé‘é\(f]j'é?]a‘é Fh fhe (ER06 CM?FWOQYAAW
construct Iabmen‘gisyea!rgo 9Be1esiz>pneol (NPLVﬂ)Ie@‘la réferétce TR thebretiRGF BobAbNity OF

expression 1%2' in CHO cells. This enb dinment falls wthin the

scope of rh& '%l# gﬂf'sf '??}H’" '[’dﬂﬁf‘?’f‘?@omﬂ%{se 10°or the transcription

tﬁr m nat i woza]gnal naFuhﬁ?fprlﬂﬁeﬁia}é d@f\earmwmi dlﬁoeﬂ%Eggc clhﬂsm@s@mf ) blUpon

the type a perties of the tar protein ge anpl es of suitable
pr onot er é'ﬂ'lfu@?\ Baﬁeﬁbﬁﬁ'ﬁd@”&vﬁhﬁr er'§ SgﬁAOmﬁF%ﬁi‘)'{yer s. AGeEdinolés of

Sui talbl e po@mphqntsgoeétzéw mmm%mgyaoglwbrrﬁeeauﬁme (r)uj}éisgeu rtaﬁil h A

signal seguences an si gna ences or exanpl e,

regul at or&' EHHRNY ?ﬁ?e'é‘? %‘"@ég 'g‘f)raegéfgg?d‘c&f'“abq Je@@ﬂes%%'tm@xarrpl e,

I(igancer S JeadRHS A Blghfﬁlbaﬂil lowiebing anRyeRBdtthigetihg FleqhieAsIe 19RIS 7: DQKPA)S 695!3”(535

seque recqmbi nant n_sequences

properly E@f’:{ét e’8° E@’ﬂu 82% algse‘ge n‘é?ﬁgéggga“ﬁfgﬁ%ﬁeﬁl%a t her

't han t he ptasm)mneseqummmamdw@.a\m’l: @nRe'élé B |e@gl t(?BUEPaPhSHW N?dtlgﬂiahd
sequence. e Q at. a pro position in

t he expr e§§\ g‘h%d%ué&o%{?éng ﬁ_;lj"%{!}gploﬁ3 E E’Z @q'{?é’cm]ﬂe %(&?@M”‘ﬂe@é@sar y

for expreBwil.oh? nmﬂawmopambyrcﬁrﬁjl?qhefénﬁ}é &ér!ﬂéwculﬂﬁ'@ cendsueeaténn, for
SN TR R
const r uct e

sel ecti vefrequdrsy gPRequittionPOs rédorebiRghte6éils/ foWdH HHRin SRR aNn"RYIdgeiicarer |y
di sposed | 0 theEENA construct as long as the honol ogous reconbination is
not i nhi bf#'&4® Sl es of suitable positive sel ective marker genes include

neonyci n-resi stant gemss thi Odevayspnientest § ttabhniQed esr ef%ei%tl? dehehatingnt
tase genes, and gl utam ne synt hase genes. "The use

genes, di hydr C

of the po‘ﬁy F&’ @é{) Esmfrtl?é re@éﬁetars,et&a‘atsma@&)@sstli!ﬁem«?@ﬂed+ n the

sel ect i onjonatisreciefbi nant CHO cel I's, both positive selection and negative
selectio tion of the hort gene can be applied and, thus,
false-pogF%%vEE@?BhE% can be significagtly reduced.pF0045] Vect or

The DNA cjgps4y uct according to the present invention can be integrated into
t he vector, foll% Fy introduction into a CHO cell genonme. The vector
systemis not panti duiPA902-9415%d as 1ong as the DNA construct can be
integrated into the CHO cell genonme by a honvol ogous reconbi nati on reaction.
Preferred are plasm d vectors, cosm d vectors, phage vectors, or artificial
chronosone vectors. 13 [0046] The DNA construct according to the present
invention and the vector conprising the DNA construct are suitably
constructed by a conbination of a restriction enzyne cl eaving reaction and
a ligation reaction. A DNA construct and a vector conprising the DNA
construct can be constructed, for exanple, by incorporating a restriction
enzynme recognition sequence at both ends of each constituent unit,




[ 0054] Reconbi nant CHO cel | s/ generation process The
reconbi nant CHO cells according to the present invention can be suitably
generated by introducing the vector into CHO cells. 15

Accordi ngly, the reconbinant CHO cells @ccording to the present invention
conpri se an exogenous target protein gene integrated into hprt locus. In a
preferred enbodi nent of the present invention, in the reconbi nant CHO

cells, the function_of the rt is inactivated. The reconbi nant CHO
cells are advanﬁ%g'e@ﬁéppﬁwﬁr}gﬁﬂgggggduci ng target proteins such as

anti bodi es on afbrToB) lerebi-sH892H4 | ntroduction of vector

Commonly used nethods are suitable for the introduction of the vector.

Exanpl es of suchP MetthWi 2004/PadeA X cal ci um phosphat e net hod, an
el ectroporati onpet Bpgh 28070326971 ecti on met hod, DEAE-dextran nethod, a

met hod using a |iposone reagent, and a |ipofection nethod using a cationic
i pid. Wien thew'gle’@b-ﬂpﬁggﬁ%‘lf’pz,%% nmet hod nay al so be adopted in which the
vector isNbRPafdnZBtbrre} conventional nethod and the linearized vector is
then introduced into cells. [0056] Dependi ng upon properties of the vector
or the tal@@dlprotein, in consideration of acquisition efficiency and the
l'i ke of recombi pRBL 1FRIchSN. & BRESIHNLE HitdALdE lg7alkggystem utilizing a

igbg .
reconbi nant enzynme such as a (?:re/{oxP system or an Fl p/ FRT system may al so
be prooperly appNPed] Brawn; Mnbortiake(1898] Sitoteahnglogy: $i281t3#.scope of the
present inventi Z!QPL.ES B3rlesSE RERE 30 (%Oﬁé%ibte!chﬁ‘@low and Bic]gengineering, gp the
generation process accordihg to the present Invention, afteér the
i nt roduct i68i4;63%r eeni ng of reconbinant CHO cells is preferably carried out.
The step of screepi B9 KoamBey Al §2086) BRYedHRBRIdy And B i¥erihgsgs. on
i nactivation of?!?he' gpr? r(gene. V\héﬁlt ag%bosf?}\t(? ve ﬁjyryker geotraleg'b rfaés@nﬁg'egg'
i nt roducedOfAt1®6Peconbi nant CHO cel |'s, screening of cells can be carried

out with hi gh agesi g gg.g%ﬁc;h 8oy £rea ﬁ?ﬁ%cﬂ@ﬂ%is‘,@?&%g“i on with the

positive sel ection. Ition to the above screening nethods, for
exanpl e, a pronB¥Rk.6] AapuaicRepart ghtheaHjosima Unixprsity tReseaniyinstitute éper | v

used in C%dﬁ%@&log{/Qﬂémé:dféihg,evépl. M\gd@%generati on net hod according to
nt i ’

t he prese nventi o culture under seruntfree conditions is possible by
acqui ri ng reconfiManl DAt catldls (HRT) ANAS. 4B 294, A78§-9768 r econbi nant CHO

cel s o a chemgal slsLi,aes \TSslfny Rios o dehke-1-PAGh g Tor 1 he

natural i zation properly ependi hg upon the state of
reconbi nant cel INPL S1Bigj@bcel alRr(d882)sProgr NpH oticad. §gi. tLhBdet89 5dR8-511 32

According to an ﬁ\?ﬁcﬁ@ﬁb B ctgpscaw,q@gmggymi €8y, 8ifeh s, s5e59y{ ded a

process for producin ryet otein, ocess conpri sing providing
t he reconbi nant [NEHOT tle?NAS £8d 9468-9602(1§91he cells to produce a target

protein. Accor dj IS t proOtein can be acquired in

an efficient an P@Tg Iéé&hn%tﬁé;grgﬁ'q?%g’tf]lﬁ%ﬁ’e%rfeg%%?nf"gsed in the step of

culture may be PNRIp&3)I KNAS|ESATH-45 812 Hvent i onal nedi a dependi ng upon the

state of reconbtmn“(ﬁgégﬁléeﬁé{t 319 Qﬁ‘?—%ﬁ@f@% serumfree nmedium Wen
and]t e puri ion’ e t?:\

the culture cos I cat'ion’ cost a ken i nto consi derati on,
preferably, thelNRdilgSinviolecular Binlegy Bapertsd wBbiBM2@M)ect i ve drug. Exanpl es

cul ture net hodsl e AL AIReRARRYY B HiosAiedRl, &1, LATBOORE e ot hod, and

refl ux cufSummarpeHoderdion] appl i cable as the culture nethod. [0063] Vari ous

net hods u 'nthegﬁgggr | -Of ophi cel r rihed in
nore det arq%(,}s; or exanpl e,p?%éneqﬁ.!ﬁlrerkgééuﬁg{'?q%r}rent Fé;ﬁ]g@‘g&qﬁ}ﬁl\%@gcul ar
Bi ol ogy, darnbe\geheratdd Bihsjgrif@antiy high fié@adcy byrietelimicing sucampléteWDNAh i s

i ncorporated by r. .ence .herei.n, [Exanpl e 0 T. resent invention is
further | PeaaesifdSfl ERdRGS i an bt EREIE PLOHB G REFEF RinalihOas °a

i mitatioa tafget eoieiv gehé dnto CHO cells by a specifin DNA domistrogti containpey anent s,
conditions for reactions such gs,reactions by restriction enzynes, PCR
Feact i onchoAlpopRg TN ey il BB8. o fnp iebe NG R pecn

r ecommendeddbbasedohatthfiadimgor nmet hods described in Ml ecular d oning 2nd
Edi tion; Sanbrook et al., Cold Spr,j.n rbor Labor.atory Press. For various
l'asm o veetor Dae. dSTHBEY: BRAVHEGEDENS PrERat dRY i N dSdSapiode Bra
sequencer (310 Cenetic Anal yser Applied Bio Systens, Inc.). Honology arns 1
and 2 correspond to first and second honol ogous DNA fragnents according to
the present invention, respectively. [0065] Exanple 1: Acquisition of
information on hprt | ocus DNA sequence of CHO cells A
CHO K1 cell line, a Chinese hanmster oocyte cell line, obtained from JCRB

Cell Bank (Cell 'No; JCRB9018) was cultured in a CO2 incubator (37C, 5% CO2)
usi ng an AVEM medi um (conposi tion; Advanced MEM (G BCO), 5% 17 [v/v] FBS,



5' - acat gtcaag gcaacgccat ttcca -3' (SEQ ID No. 2) Fragnent 2 sense priner
5'- tggaaatggc gttgccttga catgt -3' (SEQ ID No. 3) Fragnent 2 antisense
priner: 5'- caccttttcc aaatcctcga -3' (pEQ ID No. 4) Fragnent 3 sense
prinmer: 5'- agcttatgct ctgatttgaa atcagctg -3 (SEQ ID No. 5) Fragnent 3
antisense prinmer: 5 - cttcagtctg ataaaatcta cagtca -3 (SEQ ID No. 6)
Fragment 4 sense priner: 5'- aagacttgcc cgagatgtca tgaa -3' (SEQ ID No. 7)
Fragnment 4DNAt corestisiet pisefie forS efficiard agingegtiong ot rgemmatgnamceso 3elld aRQ 4D No.
8) Fragment 5 se{g}se ﬁri mer: 5'- .tgt 'tq at caar%[at%t atg catg -3 (SEQ I D No.
9) Fragnent 5SSt §& %’@*‘BWW%“-"@@ éa‘iﬁi'ﬁéf'é' §88Hfra ttttag -3 (SEQID
:\k[))- N(1)0) 1E)r[egzept 6tsemtopﬁhgretro %ne @@p@%tfi@ﬁﬂﬁect@tmﬁitih(tiergtféﬂgatﬁer@gls((SECE?Q
: r n antisense pri.ner: - ggacttgaac atctagggag -
| D No. 12)Pfﬁ¥§§H§%tD'€As‘é’rﬁ‘§* gy PH’E‘P."S'“SBf@m 2 ? eRdclovard & daehdad fimtc - 3
(SEQ ID Nmorﬂ&bg&ﬁsagmrﬁa%?n@rma&@%ﬁipﬂftéiﬁﬁ;’én_e?hnd @E23hE hamofdRAgINIL 2
tagtgc -3, (SEQ.ID No. 14) [0067] sequencing was carried out for the 7
fragnents f( 'Eﬁﬂ/te Term nator v3.1, Applied Biosystens, Inc.). As shown in

Fig. 1, DNA sequences tpé Finitr Gdl deReat hohRINRRR TNA *ra?ﬂ%n?é‘oﬂa ng SEQ I D
No. 15), intron 2 |ocated between exon 2 and exon 3 (SEQ I'D No. 16),  intron
3 | ocat ed 'KuP9legy allowingFop hgmelegeus resembingting witlyp parhof arhypoxedhined

bet ’ ' 5
et ween em{bégg&:i%)szg%ls%réﬁ&iﬁn@gh Bbcus i BTHO deflGhBRbS I RRInFX 0N

and exon 6 (SE , Intran ocat ed between exon 6 and exon 7 (SEQ
I D No. 20)2 chgip lengthy of gelieesithad: db®n exon 7 and exon 8 (SEQ ID No. 21), and

intron 8 ljpgagjed bet VeQRoRNA t8 HMIhEX98pstt (oiEe! Frd¥@nt #ikntion, there is
provided a process for generating recombinant CHO cells, the process comprising
introducing the vector containing the DNA construct into CHO cells .
[0029] According to the present invention, recombinant CHO cells that

- express target protein genes can be acquired with significantly high frequency.

[Brief Description of Drawings]
[0030] [Fig. 1] Fig. 1 is a typical diagram of an hprt locus of a CHO-K1 cell line
in Example 1. Nos. 1 to 9 represent exons 1 to 9 of the hprt gene, respectively,
and sequences between the exons represent introns 1 to 8.

[Fig. 2] Fig. 2 is a typical diagram of a vector for homologous
recombination used in Example 2. Fig. 2 (A) shows a vector containing a
homologous DNA fragment derived from an hprt gene of CHO cells. Fig. 2 (B)
shows a vector containing a homologous DNA fragment derived from human
HT1080 cells. '

[Fig. 3] Fig. 3 (A) is a typical diagram showing a relationship among an
hprt gene region of CHO celis, a vector for homologous recombination, and DNA
as an index of genome PCR of recombinant CHO cells in Example 4. Figs. 3 (B)
and 3 (C) are diagrams showing the results of PCR in Example 4.

[Fig. 4] Fig. 4 (A) is a typical diagram showing a relationship among an
hprt gene region of CHO cells, a vector for homologous recombination, and DNA
as an index of Southern hybridization in Example 5. Figs. 4 (B) shows the
results of Southern hybridization in Example 5.

[Fig. 5] Fig. 5 is a graph showing the amount of antibody produced by
recombinant CHO cells acquired in Example 6.
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of hprt locus in a CHO K1 cell line were determ ned. [0068] Exanple 2:
Construction of targeting vector In order to integrate an
anti body gene into the hprt |ocus, a vector (a CHO 1kx2 anti body vector)
i ncluding an anti body gene and represeted by Fig. 2(A) was constructed by

the foll ow ng nethod. Further, for conparison, a vector
(Nil 080 honol ogy armvector) that has the sarre constructi on as the CHO
1kx2 anti body vglg.to cep for t& bstitutio a hor}a)l ogous DNA
fragnent derived P brfs oen pécé‘g REEM n° Y?éﬂt‘?' PO rITMelegHogous

DNA fragrreeeorﬁemaw@dhé\nﬁ@h& BuBp moAfuldg cﬂ@rm\mm?m@uawm Exérﬁﬁléeﬁent ed by
Fig. 2(B) was c DNA fragnment honol ogous to

struc 069] . Acqui sition
human hprt gene?{:‘l J}] }: 7 E% JM'%M""@&WO"Y‘F%@ reéatfﬂﬂ‘FHlP-EF@Pﬂgé’d cel |
l'ine, obt aipAegedd @FicHCRBCHE telfakvddiar R danmolsHRi: reb&MBaaAN, ¥R DiAeat ed

with a GFX Genonic Bl ood DNA Purification Kit (Arersham Bi osci ences) to

obt ai n geRSA IBARX OhggROMETLR PBW@”QMHQWHWFX%H@ 6gduigsto(Bn hprt

gene as aarnwfshwrtﬁe Fés@h@@fbbmmﬂ%rﬁ.ﬂéqtl on (KOD-Plus-, TOYOBO using
t he genone as a tenplate. As shown in Fig. 3 which will be described

later, HAL and HAZ: §ler Ei9s & (A)ds shipiat diagiamothaying a telatianeivoampng laudi ng
exon 3 i n poRegdHY fe .cg\eaieCH‘ﬁﬂee:fsolal PGP hb AR oRE UBBSRBINARES, AREBNAD the
PCR reaction. 19 70] sense

5' c:c:TGCA@@1‘@3@@°}$Fre;‘c;’13 Ewrm@x@nmle(TSEgEmDSl\kB) ig39 diagram  HA1

ant SensesHBMF@rthe5esﬁ%%%ﬂ%ﬁ£§%ﬁ%&l&mﬂmm@% 3 (SEQID

No. 24) sense primer

5' GTCGACCTCTAG&ETA@DEW(&B@%T&A?WWM@A@W Y detpis PGDBNGMBTAT- 3
(SEQ I D

AT O F el the confimatio’o haRfiner £4idiine hort gen LEHeRls Tty
[0071] | n CRewipgrosaied fefbin Fig. O ghows FTCRiin avilgitype SHO sellanthertrgwing Sse

83871 and &‘?‘@éido th Iy ew se,
a recogni t'%?lbds?%t/%%of al fthgn qf\\/FSh&D%aF?%F dgﬁéﬁéﬁﬂ%q‘yaén%%rr?b'ﬁe HAL
ant i sense G4@ neells, aa'ﬂ‘écttgmftrawwgsﬂ@@t%d ght in ahnig. A%c(A)I Ishaws &fdRedint o t he

5' end of SHRE Qﬂ@ co [ gNru |
was added E)ﬂﬁ) LE‘M% end t he ni 3c§:]|t§| sgﬁse @I nmer . tﬁ%d%%& ?ﬂiésequence
cont ai ni nép Eﬁafbﬁ’esquuence which is a replication origin within E. coli
(Escherichia cold AL ci nt.sgen PCR
reaction from DLIAQj 16gd‘:l%l é é W@a@ﬁé{gﬁﬁ’ mkg geure 'JQB "@6”@

| ndust ri esecthina}tlonTﬁl@atf dslﬁsow ﬁgi fep nlmm@eqmdéNAwé‘agmstecanm a KRHOCR
reaction. ghBoddiuEGRomEas k@ in Bxa %ggu tion site of restriction enzynes

Pci | and gseé 8357?%\/\@5. a?ﬂ'ﬁeq"% oxtﬁg end and the 3' end of the sense

pri mer. [0073] e i11] Eisinsd @rianﬁiagram showing the productivity of antibody in

T S RPN oo Ay i

[0074] HAlperp@of ing. a DNA sequence contai ning an on sequence and an

anpicillin-resi Nk ~0ene F.pg' t i These
t hree DNA sequeﬁi@s*ﬂeﬁg 1P6ave§@m6$$'9%ra ri c§‘|s %?%cﬁg?ﬁgﬁfiﬁ{f\’%soés%ml,
and Sal | ,reqwntbl@ajlﬂnemddn tExample @ thaihas sa Gikbp hcmnwjbgmeHAﬁHynﬂarpl asm d

. Th
MU T and ace 11T 1A ard RER At i, SHERNETS KHC s e R T T
cont ai ni nhaving ¥AR Z[brslequé’mre aarfwmdma Pmrplgndel iintroresaryd aancehrgmosomand HAL
ver e 11 nkeghbfish e LS i SOEe 11 LS ngh Q0T RS Bk ariA T EROTEN!

containing a res 1'on Site was from
pcDNA3, 1- Hy gt ) ( shows ramtact;geh)awngeeanrmaﬂ mndr&rwmeptmnaj stractgreAaad | &1 sites

NN e AR I ST

vector. [@KD&?cﬂ]:reCdnnitMﬁd%nentraﬁswamdc byetranscnptaon of an hprt Tdveisp28dHAL 2

plasmd v r a t obt ai ned
by subj ecglﬁrhglols}gﬁ ﬁ}éggﬁfﬁ%iﬁ%ﬁé’ﬂ?’am %g@%%bgﬁ‘?\gs é’i’n‘f%g% Na?

i nserted $tngoteienthat MARalstt-nBCIabé]BBy a GMthmd)mbﬂer ah@Q/droloakme s2rustupé i go:

5' - CECGTat Aqﬁr aATCGATagaAAGCTTacaGS (SEQ I D No. 29) Linker 2-a oligo
5 - GATOCY o ARSI @HATCGATt at TCTAGAgat A-3' (SEQ ID No. 30) [0078] A DNA
sequence 3 containing an SV40 pronoter, a poly A signal sequence, and a
neonyci n-resi stant gene (an expression cassette containing Sv40, neo R and
synthetic poly A) was anplified by a PCR reaction from DNA of a pQBI 15

pl asm d vector (Wako Pure Chem cal Industries, Ltd.). The follow ng priner
sequences were used in the PCR reaction. In the PCR reaction, a recognition
site of a restriction enzyne Xba | was added to the 5 end of the sense
priner, and a recognition site of synthetic poly A and Ja | was added to



[ 0081] Construction of antibody heavy chain expression cassette

A variable region was anplified by PCRwith a prinmer set of |GHA21s and

| G+ 3A21al using a plasmd holding a hegvy chain variable region 21
("doning of cDNA and Characterization of Anti-RNase A Monocl onal Anti body
3A21": Journal of Fernmentation and Bi oengi neering. Vol. 82, No. 3, pp. 312-
314,1999) as a tenplate to obtain DNA sequence 4. [0082] |G+ 3A21s pri rrer

5' - TAAAAGGTGTCQA@BNHQ?F@A@'TEQA@&pFBShé\ﬁE@ $tBbitigs in33htith Arildfio

5'- GA | D No. 34 83] RNA extracted
from RP géé éj‘ teﬁﬁ'qé"%ﬁ W@R@NQ’ Q?ﬁt@\f’ ‘\&i@& usedin)Exgawlesed as
a tenpl ate‘l‘i.and RT- PCR was perfornmed vmth One-step RT-PCR kit (QAGEN. A

constant region S lified by PCRwith a prinmer set of 1G4+ Cs and | G+ Ca
usi ng the resul t[E%t ?fg%!& 4915 3 ﬁfﬂ%@@&f@nm'mﬂ enEHOegeRbinamt vpcios4]

| G+ Cs pritesing & horﬁéﬂi &5 cio G@E&n'a@ hgvegtg
| G+ Ca 5 GCGC?O% GACAG -3' (SE
[ 0085] Pg?l*}ﬂ’(fﬂq 7 PB%‘P!"@M E\K}é'sef'%fErprs@PPﬁ? BHusgd in %?‘%Wlﬁ%ﬁ Set of |G+ g LS and

1G+ Va using eABRRRE 16 i8S &ob t th a
sort va using DNiFRedoF %Pp R 16 8% § chggiﬁr@sgoq@ﬁ@arcweesmmﬁ?véct\s\ﬂr

5' - GGT HER @@%Féé@w vegsdigPrRIpISTIRITA
AAAGGTGTC@B%T;{EBE&&En( . 37) 1GHVa primer

5' - GOOCTT e 5 (SEQ ID No. 38) [0087] Assenbl e PCR
was perfo mﬂ—&er set of 1GH+Vs and | GHCa usi ng DNA sequence 5

and DNA sequence 6 as(Omel 8RR &f 10PN e r bot h
t he sequences . |inked toeeach ot her. e[ 008 ]rboﬁ%'tﬁ_u@ gl:'@é’l‘aﬁ][g t& e bFésQHt

5" TTCCGGT'A‘@@@%‘FC@G@AW@FW@mQOW%QNMmm@g thaln ey hometaP
pl asnid (amawa»g R homblbgsUse e dombindtidR WRAGE ipah 310 hscw W adegg) A%‘k/ﬁ&

mutation with Not | -site-s/Notl-site-a priner set Prine

(Takara SIQGEBmEO"'"d §8 haves ehqinjlength p’ﬁﬁszderssmﬁn 1lstpmsrﬂ i Soptsingittre, a Not |

t t r adusith t
le e |2Tr@. u@a g ttSGl_tl_héJ@_llngr ;%ohb@uéTﬂ\r/VecEHn%%m&&r FE{%%Q%(#H esalc‘iqﬁ iréd Rit & S
5' - GACATgé GlsauensGEesgite g’@Qfag Npat QKO[ @@@&] ma\@e Bwbbp(

f r agment wﬁﬁorﬁdwme%npm&doﬁﬂn tbhth% MNA -cOR8EEE ot %é\‘%ése?g%%rﬁ.o% RId mer

set using ,pcDNA3. | nvitrogen) as a te I'nserted

I‘O
into the Ei‘°§?‘tf%t68f'x mﬂp Rovhich cw"bb@aﬂ%cabeﬁwﬁt@;p3gpaeemmnphaseﬂsd
[0092] Notte sitrgined- §etpr1|x"fﬁf7 oBlls.! | GEOIILE0aT AR Cendied SEQ I D

No. 42) Notl ace A— r i mer -tt GCGGCCGCq cggt f cgt cca@caoag ( SEQ
| D No. 43?"{'%”%8 fr?cm@"mﬁmm ihed %qwswfltbﬁltwqa ChrogidByimds- | GH a
pri mer is theoretlcally 10° ‘2 , this result is a surprising fact.

[0032] In the DNA construct according to the present invention, a part of

the hprt locus is a target region of homologous recombination. The adoption of a
part of the hprt locus as the target region is advantageous in stably expressing the
target protein gene on a high level. Further, the integration of the DNA construct
into the target region is also preferred from the viewpoints of inhibiting the
transcription and expression of the hprt gene to inactivate the function of the hprt
gene and efficiently acquiring recombinant cells by negative selection using 6-TG
or the like.

[0033) The target region in the present invention may be properly
determined in the hprt locus as long as the expression of the target protein gene
is not inhibited. When the chain length and the like of homologous DNA
fragments necessary for homologous recombination are taken into consideration,

the target region is preferably a region containing at least a part of introns of the




AR - | 5 S S

]

set using DNA sequence 7 as a tenplate, followed by replacenent with GFP in
pmaxG-P+spacer A to obtain a pmax+spacer A+l gH plasm d. [0094] Kpnl-1G+s
primer: 5'-cctt GGTACCGAAGCCGCTAGCGCTACCGGTCGCCACCaTGGAGTTTGGACT GAGCTGEG 3!
(SEQ ID No. 44) Bglll-1G+a priner: 5 xe@ctt AGATCTtcatttacccggagacaggg- 3'
(SEQ I D No. 45) [0095] PCR anplification was performed with a

M ul -spA(l gH)-s2/ M ul - CW- 1 gHL- SVpA-a priner set using pnaxt+spacer A+l gH as
a tenplate. The anplification product was cloned into a pCR- Bl unt 1l - TOPO
vector (I bortt geaen) Forointroned tﬁ@ RICEBN iiyearh Baveediom Cetermiesd vhaseMm u |
to obtain Q@lﬁeﬁc%%%gggsc.ﬁcéugembnghﬁw VR irﬁhg ORARh Mu%e 3B&ru - s2
pri mer - t Al acggt gt cgt ccat cacag -

M ul - CM/ la;emmspbe angntioned that have A@@@%*m@gr@rmm of3SEQSEQ | D
No. 47) [ (% kguctlon of antibody light chain expression cassette

Li kew se, asm d holding a light chain variable region was provided as a
t enpl at e, I@O?dl]the var Thdltargebiggien aeeordingl tofthe présenP@Rention maeentain set of

orimor - seUeRle AR b bRl BEIHARE  Sngells oMy O P 01

priner 5' sBOCACAEHT GGTIY CATTTCORECTRTBER®N. ( SESE IsBatencesdiefcdd 8o RIKA

Cemprat o, 2ShiTas hcieiate 1, MibncBaraledd Jbr ST ARBRRF Corlts for

regi on waﬁuﬂerplimdhgdnmrmaﬁm\mfmﬁa primer set of IG-Cs and | GL- Ca using

o' mor 5 IRRAAAT AR B oo bR PR el retftous T o

5' - TTAAGCESECHETEAAGHDIFCIFCHE -18tug BiEQ b® properfyl fodl@igdPBR aapptsoni cat i on

5 asa t oavdecbipafl, il Rk %ot Rasedon iirorBlod Sad B sHabodnabte 52"

t heret o. RAd@Rgir bide sSuyenceeof introns and exons in the hprt locus shown in Fig. 1.

T OTGOCT COCAGOT GOoAAT DV ATt BERSeity e eqtinuensipn having.fhe

5 - GCCACAﬁamﬁ@BHmm@gﬁﬁﬁrT@ma m(e@E@ed [nfisoa dBSed wrget] agiemin thePCR was

performed wi,th a prd: set, of. .l G.-Vs d.l Q& - ce 10 and
DNA sequeE@g "ﬁu tfoedr'r?}fa%\'ts of the(%thr © c’é%%:ﬁg LYB%Q n‘%'r ?%jcfnr%g "Bot h
product s divideadby meamtégretldsmmf the) DN codi@truds, (@) ianfype in WhICh one or more

Fragrent SRS RGBT 8 ieprr ey hS SN vt () p S ply B

set usi ngepe®idniplifigdrto(twp by ke tintegestjonasf thet BMA edrestart] andsthenBNAt ed
nto the Nod P+Not | t bt ai_n P+ B..pl 1 d.
0106 Nofaick & RiseRER inorbaiverp e dibding, ATR ot ARGHE, el |

No. 55) divided by the integration of the DNA construct, (5) a type in which one or more

introns are deleted by the integration of the DNA construct, (6) a type in which one
intron is increased to two by the integration of the DNA construct and the DNA
construct is inserted into between the two introns. '

[0036] When the chain length necessary for homologous recombination
is taken into consideration, as described above, the DNA fragment according to
the present invention is preferably homologous to a region containing at feast a
part of introns of the hprt gene. Accordingly, in one embodiment of the present
invention, the first homologous DNA fragment and the second homologous DNA
fragment according to the present invention comprise a base sequence described
in any of SEQ ID Nos. 15 to 22 or a partial sequence thereof.

[0037] The lower limit of the chain length of the partial sequence is 1 bp,
and the upper limit can be properly regulated in a range of chain lenghs of base

sequences described in any of SEQ ID Nos. 15 to 22.



Not | - spacerB-a priner: 5 -ttGCGECCCCctattcctttgecctcggac-3' (SEQ I D No. 56)
[0107] A light chain was then anplified with a Kpnl-1G4+s/Bglll-1G+a priner
set using DNA sequence 12 as a tenplatgq, followed by replacenent with G-P
in pmaxG-P+spacerB to obtain a pmax+spacerB+lgL plasmd. 24 [0108]

Kpnl -1 GL-s priner:

5' - cct t GGTACCGAAGCCGCTAGCGCTACCGGTCGCCACCat ggacat gagggt cccc ge-3' (SEQ 1D
No. 57) BgioDB8) G- a prTmhomstoggmatw&Tm@hmwogbcmmtf@bmts and GREQ | D’
No. 58) [Olor? PCRa |f|cat|or \Iﬁa? dgrrre?l

Hi ndi 11 - spBT gPFus Jp n@ PERRE Vg 9 %%b‘ﬁ By ,zﬂgpg S‘Btto Gensigeraiian+ebdleer B+ gL
as a terrplane.enamfamniolégmt re2BnbiRdicnt bUeR BlPaadlyl RbOleas PREL Bigipd, 1! - TOPO
vector, followed br% & eogﬁl ng WL‘Q{;&’ res riction enzyne Hnd Il to obtal n
DNA sequer®87e B Nt legshthan e ft'l P??Iﬁé’fefﬁﬁ‘hﬂ [1P0%pB(TingLhoraglogy i ner

5' - cct t AAGRAY Geasropery Hél@ﬁﬁh@ﬂgﬁﬁ-&a =@yl &4 Céil}%lsw DNA sequencer or

H n3- CW- | gHL- SVpA-a pri ner: -Cctt AA T,XA CTCCCCA TT CTC-§ {%%QID
No. 60) [d%fi]A basi c vector+neo R plasm d was cleaved with a restrl ction

enzyne H r[dosgll and V\H-SJrlh@SGthbﬂfbrhélb@omﬂ“ﬁl@@%&ﬂ%ﬁtslﬁa@ 59%?1‘3 A{F

cassette) tg o il basi c vect or +neoR+I gL plasmd cqui 5| t| on of
DNA fr agmelftt IR ?ﬁr@? &Pt 8n¢) sk ehai lenaticiropeferred in achlevmg homologo@enome
DNA of CHGeKambﬁi |t6 WASheD DR Eeb st ith fidantly %&:i 1 and
CHA2) ho ? ‘L‘JS atlonan hor t 02ene as altglgr’%;\l wer g“@l] one é@%%&&%ﬁu on
(KOD- PI us 97 theowhsn Jength of fhsvhomelagays NAfragments s peefereblyr natdess at er

CHA1 and Ghidy 2v8' kb etTﬁé) S 9inG r=Yo]l di exon 3
in the hoq[qggﬁe Thri foll oﬁ%ng&grfﬁépmggaﬁ%ﬁgggé@e?fe tﬁ%e 6I8§+]|Hs P&\

reaction ts dg; pRl PoreHhan Kby ,pﬁ%fprab!y not more than 5 kbp The upper

primer 5ot AT “2?2?2?2@??@?53%?%@?‘ e baRRopR RVt

primer: 5 etP@B&T‘C@j’&lﬁ"@ﬁ%&h gting the gh a“‘S'e"QE@ﬂQE pothedmmelogons DBAA2- 1k- r
primer: 5'fraghieMeT G éé@ié@ﬁ@tﬁ@gawﬁ%sgaa@tﬂg?erém‘g(ﬁ@g't@ Na. kt$p4> bQL14]

Acqui sition of CHO | kx2 anti body vect or uence anpli qd°W th a
Bam CHA2- referally,-ckbp to Skippg mast prefasably 2.5 \1bp ta Sakkd WVhen rthetohait i on

enzynes Bagnpthll isanfl flei abovd-abfifedalye GRL 2FE egyence in
t he basic vﬁebct or +neoR+I gL pl asrln d. Euy? her, %y\ggatﬁheér@e llliajjr??pl‘ﬁf ﬂ*ééd with

an SseNr uTefePIpRNGals pandgient %Oﬂd'é*i‘"es@ih'%@g bBpeglagguaire¢omiipatiorcof on

enzynmes S$I@§@&Wc<ﬂi%ﬂ‘uMMtl’1 sighfichRUPHigRYrdRighagenent with the HAL sequence.
Next , ence 8 eavy chai n cassette) was inserted into the

restri ctl zyme M I theiNA qonsiiust Rcgording 1 xthe apresenid investiomr thehown i n
Fig. 2 (A)argéﬂﬁﬂdiém%j‘éiié' ﬁrleFérQﬂnyod@glfQBQ ArefEm ‘ﬁg¥fuf"5§‘avﬁi‘éhﬂ:rne .cDNA-

DNA sequence (heavy chain caSsette) was inserted into a restri c I'on
enzyme M e"l"%‘? {SedpENGage Oh slHetuiRl cgetes, sontaining matwal intrapsotderived fromHT1080

honol ogy géfbmeCc DNA SheyVbe RulthBly atiﬁz@d a0 18l-g & PRk %en%,}qt r%ﬁﬁon of

vector into ce|lls _Linearization of vector
ant i body G¥amBiesaplytarest peiciny "I‘fé!%? Aibadins .y eazsnesaceyiokings, fharthones h

Endofree BbaguTaforVardctdrs! {dguifebl) SrotkiNgr eard epsapigpt h Wéfejrregf Oheowed by

dissolution in sterilized water to a concentration of 2

sol ut i onsMRBeslonabantibpdiess ralyalenal mptibediesr etithrepcietins: ranﬂehssuefsplerﬁ]c

Transf ect pRBrARcYeRCa@RBIoRdor granuloc te colon actiddtorkl cells were adjusted with
a nucl eof ectl on sol uti on %maxa) y 1 xy 106 cells and were mixed with 2

jig of a [A%dhrized pPeferbiytha tﬂrgetl\wtem gRBe /% intepretaduas an exhressiobt ai ned
and Nuceo aidpeRt | 023.
The trans?gg%legtr?“v%% perfoerrr\g%&ts ﬁrﬁge&{e?‘r)r%gei‘ogrdf%g%ﬁggémf&mgte?‘?%gag%anlsj_sfect ed
cel | s wer 84 degnsgription tegnination piignal seqisBEes einte /the| hiprhridewsul t Ur @dei n an

i ncubat or e iBEGIMERNA thé %ése% iventidRd %@a@g ﬁnﬁgi eﬁ%\/&}g {Ld’VE? ﬁéGl BCO)

suppl emented w th 5%BS, | x d utanmax days
t r ansf ect PXResERN Uiy ﬁ?l"’tatftb@&rﬁt lgast aumpifar r@ﬁqueoneemt& &t transcri@idngg/ ) .

termination signal sequence in the DNA construct.

A construction may also be adopted in which the element



[0118] After 4 days fromthe transfection, (418 (final concentration;

500gg/ nL) and 6-TG (final concentration; 50gM (Wako Pure Chem cal

I ndustries, Ltd.) were added, followed by culture for 6 days. After the
culture, all the wells were confirned, 1@&nd G418/ 6TG resi stant col oni es were
I solated. The results were as shown in Table 1. [0119] The results were as
shown in Table 1. The nunber of 418/ 6TG resistant cl ones obtained by the

CHO 1kx2 anti body vector was 6 26 clones per 3 x 106 cells. On the other
hand, in tr}?é’efiﬁﬁ%éer REMFSERIGY rARMBReRIdRoeneUs & SHS cells st Thie embrii@enkr e not

obt ai ned. thislefhin(thaBbepelbs thatpgreshis @sben@ehor Nunber of G418/ 6TG resi st ant
clones acquired (per 3 x 106 cells) Nunmber of integrated clones/nunber of

clones as (B4 ni ned BfegRrAYePER Hiraltipsreriniam erminatian; signat eaay be
5k Pt spkined SepbRung IO eSS Dt BTl

target protein 'gene. Examples of suitable promoter sequences include CMV
promoters and SV40 promoters. Examples of suitable transcription termination
signal sequences include BGH poly A signal sequences and SV40 poly A signal
sequences.
[0043] For example, regulatory elements for efficient expression of a
target gene (for example, enhancers, IRES (internal ribosome entry site)
sequences, LoxP sequences, FRT sequences or other recombinant enzyme
recognition sequences) may be properly selected and used as the element
necessary for expression other than the promoter sequence and the transcription
termination signal sequence. The regulatory element may be disposed at a
proper position in the expression unit depending upon the properties. The
element necessary for expression may be properly selected by taking into
consideration, for example, the productivity of the target protein.
[0044] Preferably, the DNA construct comprises, in addition to the above
elements, a positive selective marker gene. The positive selective marker gene
may be properly disposed in the DNA construct as long as the homologous
recombination is not inhibited. Examples of suitable positive selective marker
genes include neomycin-resistant genes, hygromycin resistant genes, Zeocin
resistant genes, dihydrofolate reductase genes, and glutamine synthase genes.
The use of the positive selective marker gene is advantageous in that, in the
selection of recombinant CHO cells, both positive selection and negative selection
by inactivation of the hprt gene can be applied and, thus, false-positive clones can
be significantly reduced.
[0045] Vector

The DNA construct according to the present invention can be
integrated into the vector, followed by introduction into a CHO cell genome. The
vector system is not particularly limited as long as the DNA construct can be
integrated into the CHO celt genome by a homologous recombination reaction.
Preferred are plasmid vectors, cosmid vectors, phage vectors, or artificial

chromosome vectors.



NOT TEST NOT TEST [0121] Exanple 4: Analysis by genonme PCR

Genone DNA was extracted with DNA Isolation kit (Roche) from clones that
were obtained by the transfection of the CHO 1kx2 anti body vector and were
resistant to 418 and 6T0. Reconbi nati on regiospecific to target hprt | ocus
was confirmed by the follow ng PCR reaction using the genone DNA as a

tenpl ate. é’%éfz’f] Fig. 3_(A)..is a typical diagramfor explaining details of
an anal ysi a hono! Do lNA seBsiich Aqcerding 4e tthe rprayenjcinventioACRnd the

A target reghtONcdmpridimg HRTDNAGYHS I at t is set so
as to contain e_xonb3 r('i%). CIHA_l (4;1?,5@d%%?’y%bgggﬁagﬁﬁyg%g§m&@g\t}9n8 ain
sequence (FYestHCtRILRYRITE cleavingaicactiemand &) ligativn reaction.i POONA cafstruehai n
sequence (fd kel d@ﬁﬁ{b% AR i ector. DNA ( are
integrated into été:ﬁlhg(E regi _(')r] by E?#D%éus r%‘go@r?b‘:ﬂr]l‘asﬁagtﬁfé' ?%1%% ?%688bp
DNA) cont dNfPiRgratinalp apstistion gieymeofecopaitiant sdsence et viyoth herids siegaence (7)

and DNA ( eRNhit € L0l gpg—@ﬁ Lbar f . .the antibody |ight
chai n seqlJJ(Zo‘r?%Eem:1 9) ég’nﬁgg&g%%igre P%%&?ﬁ@ﬂg‘gﬁ}g?fae}egﬁfc)s'oﬂf%éﬂw& @E)ihlf‘s

r econmbi nat"CERIRKEN t JRAYCBES Hemaying ndenedessartyo BN gsrgsienes0 (turnakdraple,
Accor di ngl i [T set. as.an.index for
honol ogous-dbreég%ﬁi n tlng%@ t@@%vghb%%pgﬁﬁléﬁ% Of?'élgea?‘drpeedf%’ﬁ','"gaﬂgg?{ﬂ%" DNA
was det ectrédctign ef thereswiaet boib wi th primer CHPRTs/ Notl -spacerA-s as 27
shown bel the other, and 7 in.Fig. 3 (A) was set as
an .i ndex ﬁ2?4mrrol 0 Ot;ﬂs?l%r\éconbprl}'é\ ?%%Qrbuelgpé\%eégq%aﬂ?\'ﬂg‘?ﬁm&a‘%d&’%ﬁﬂrt

| ocus, andot a¥ampla, fppheaciedierdfdnn extRCRon endtdamrbengtdwrpini oat ceiid-sGest

5 ToTTOCT T ST AR ol Sy G IRy L i dergtion of, for.gxample, the

5' - CCAGAGAYWSTOINVECTESCACCAGC- 3' (SEQ I D No. 66) [0125] Next, the PCR
canplificaty pr oduct i nal. yzed by el ectrophoresis on
1. 0% agar ggg‘mlel . The%rr ée‘}séu |§9%p§8§5¥%ogaﬁgﬁﬁ¥% Bge.égﬁ('ﬁ?m punts a

In Figs. $HBl arametey oparaivelysligated 16 thee argsieptotaih aees. ob'haiex?ﬂgggidnh t he
CHO 1kx2 t e i 6 d,.1752bp PCR amplification
product s %réé_b@ﬁ [:{r%%si Hﬁgé%f%&]nzrs't%aﬁnﬁésgzﬁﬁehégqﬁﬁcﬁgdo%uﬁngh@é’ﬁ i B cati ng
t hat a homAchyatien réchsbpramaeten rB&eEn envedok hasatre sir0dfd thxaealsesS:

Anal ysi s e i di i: The, i ntegration of the
o Tro e 5%%55? PR ASE "Z’o'%{t‘%{grt{eé‘reg%‘f the, GHEF ¢ profiotes sngBaghqus; o

r econbi naGH stabls exprssiprandiae CiD hprtfocusib odsivtes confi rned by t he

fol | ow ng[@gggg hern hybgéfg}%ﬁ,iir? Ehy &?%}87 Lgé&din?; nt%ébsipg?%er%%me%?ilon,driaf?(.grr am for

expl ai ni n ai ls of Sout n I'zation
As shown fiptggradiopn A9f the wvaeligetintoegi cirofeome, honoiucRosAn4taL e8I On of

(g afedig (AR Serio6t on et PleBa B 3k, Auldh e endd S iuatiiiidious o
two adj ac8wth ségchue tgat MARtpergee is eiganmcrib®di by tramstriptivhi tat esrigimeIysi t es

are | ocat SiHO0; : tar iQn her ebet ween and are absent
in the tareg%tfrgr%gtlhtgn'r?%r.gn%ﬁes’tnﬁé g’?ﬁ%ﬁ %gé‘ge?f( ﬁ?ekﬁmanl ﬁ‘?'ﬁigceﬁec'("i 'R €nzyne

site i s amounted ron Hhe CvEBtokxip dime | Mok \stuchrre, Acoembinahn-CleSi Hbdmy gene
sequence i ] vectar was designed so that an NR

pr obe Cané%%eh{/\g??&b@é@c&#iﬁéﬁ@ﬁ.é@@ﬂ% nc')a? te|8h Fig. 4 (A, when 10488bp DNA
has been W8HELted, itThe plesent mppéidantsrimvet hevimsiyt reporell thae aPfdreign
restricti i i ngt h of .t.he uence, that the
G0 thocz Sone BRI IS o ¥brd Wk 1R anid hbsted B Mt 60T 5E 04 o1 ne

cl one. [ Ohwdanderivéccelltine gPTE INR/Qra0i9d/022281 and NPL 5: Porter C. & 1alg’ obe

havi ng a a pe ci,n-resji stant gene.in the CHO
1kx2 anti‘g%%gt %&%@%%ﬁéﬁléﬁd gg@ﬁ%rdi'tr@ k{‘8W{'HEatr%g!a&’MZH@ tBetsEedur e.
At the ouwallet a nudeusimatrix behegibn ofgian MOIR) A5 Presmit i &Rt firge MroROsk the

' i b _amplifjed by PCR. followed b
Ta ol on rihar Beftdeng (0 o0 CPEo YRS Yarthr B8 §Rymatedinat the siasiBigax: gei 1)
| abel ed pfotxprassionriepheebliman thpat BERe Dk Geplinhe byyhehesitabitidn 6RagAE. :

pri mer verse priner). [0130] Preparaton of menbrane
Genone g@egﬁﬁéﬂ@@ﬁ 'ngqgéﬁéor{/\ﬂ "extracted fromthe 6TG resistant col ony

and was cleaved with a Pci | restriction enzyne. The cl eaved genone DNA (5
ug) was el ectrophoresed on 0.6% agarose gel and blotted onto a nyl on
menbrane (Hybond N+ nenbrane, Anmaersham Bi osci ences). The nenbrane thus
obt ai ned was incubated at 80C for 2 hr to i mobilize DNA on the nenbrane.
[0131] Hybridi zation The nmenbrane was hybridi zed wwth the
NR probe. In this case, prehybridization, hybridization and probe detection
were carried out according to a DI G Application Manual (Roche). [0132] As
shown in Fig. 4 (B), in all of the analyzed 5 clones, a 10488bp DNA




At the outset, the reconbinant clone was seeded in an anount of 2 x 105
cells per plate and was cultured in 10 nL of Advanced MEM (I nvitrogen)
contai ning 418 (final concentration; 500 ug/nL), 6-TG (final

concentration; 50 gM, and FBS (Japan B#o Serum) (5% in the presence of 5%
CO2 at 37C. On the fifth day fromthe start of the culture, the nmedi um was
coll ected. The coll ected nedi um was used for the foll ow ng ELI SA anal ysi s.
[0134] Quantitative determ nati he .amount of

1gG in th&WN| ected R¥dGnVRkst eFé’?‘ rﬁ%d'%? grigsthat g @Hﬁn%s‘ar%‘é{?‘)’ce at
450 nm W ifarhiMERintaEing! CHEL T IR Rfeeﬁmmd)s oﬁcm(anﬁs%wmu@that kifflculties

[ 0135] The results were as shown in the measured cIones t he

amount of ar¢@neaKNtsresd in ﬁﬁ'@cﬁ"@gﬁequcﬁ%’ﬁ oﬁ‘c%Rle“Q exam@ 8l €955l ue
29 was 14wi¥re kit Rfit I6eiRMsCoeen HUEPLO Yekter rr@@g}ahbrmatte@aréméth(m ont havi ng

honol ogous DNA fragnent having chain length of 2.5 kbp Acquisition of

2. 5-kbp DiACOMEMFei hafHeadiYNg erdipay Fehin the @H@&@Pﬂger that, when a

I n order ?&e@b@r@z&%t@g%t%t@ﬂ%‘ﬁ&tstﬁ@HG%é@lé xﬁ?ésshﬁﬁs%o@@iw ogous

DNA fragment “havin aln length of 2.5 and I's shown in 6, DNA

fragnent saﬁdﬁnh"éj'g@!s celist arlgweverpithe dutran F@‘MICQ of @ﬁd‘ﬂﬂ-l@“? of) i€} & ¢l oned

by a PCR ygani oigeréﬁpﬁﬁl Hit i "tRe nﬁ@@@ HHUMEI SRR b fo FALE-that cells
own

asatenplate In Fig ch WI|| be descrlbe | at er,

CHA1- 2. M@mgnslmm@r@eha& bean suidaied foie Sgduine dyatheeprasant
cont ai ”' ”ﬂw@ﬁ é&e {%éqo%‘{?ﬁted'\ﬂ\%x “{1, Rhé Woreigh V\ge é@‘%&e
re use as pr i mer

primer descrl and the followng priners
sequencesintp thﬁépﬁmuse@f&fﬂ@rcou [dondhe dabivraxp@eagd2. 5k-s primer:

Reohs . IR sy oy it Abe dHole L ALES. FHT o ordioh ddre Hitnicf a‘*’~>ga'{;*e°.

(SEQ I D N(B'Je Bsr)t lqc@@:;g]CH@qmpgraqndmvaﬂg ad@may 5kud2n§m aﬁwld/em er that,

The CHA2- aq-@% M@-ﬁ%
pri mer set was %ggggeﬁ?%swdr g’g‘%ar(%sidt?? %qu@m r}}\?—ﬁl}gn ;)Q ﬂ?} ol | owed
by repl achuman hotthgense inron, seguating MARt e @)ﬁh‘l@ mwmov@wrgmrm asmi d.

Seent - NGy G 1 Ve B e MFldous o IO e with th way of thinking,
enzynmes 5selgBgizart araikngwn thatmﬂi%mllwtlp@paa@eﬁemalmesirbytmeumg MaRuence.
Foatiott S SNSERE dfe PRRbE kO BAE AR VRl BB RDs e B0 or i own
in Fig.6. hp[ﬂl@}he&aqdbsiaslarnewamw!kwkpmmld)(ﬁﬂ?w@ctmf Gﬁne@eaeted cl one
The G0 2,85 Xan RGN NPL'SS, AUELEPiBRdy SRS 50ut B0 0B0RA™
vater to #n terserdlatetiarh , of stugiute irf whichwWiidRojs meuntsglion itbe vieatos at ite 106
came mahnBooLRt o3 AR Tbsd i of (3L Ebad U 1 W% SRUELRE R Ukl 1o
cl ones 3MARperseds atsedrarsolinad bp\mawrpmcéerbq:smedmtfpmexpectatlon of the

the trans EET RRteh SEhE YanbE PO RL 1838 3088 0. %2 e ecomsi natron
regi ospec{@058]t o the Hamgeer, Rprdenastrsatads Exalnﬂmlerﬂédnlmw wilebé deseniady PCR
reacti on yalng DS AENGTR Aoyl SIS SnclO HABHEIL ofor(®) sbRiRab Pl ca

di agram f ni ng”’'detarl an anal ysi's econbi nati on
reacti on bffecieandnthiRCRre unsat{sfactory for longAtetrar gablerwglressmérz) bthakaresinogous

- 2. 5 [0 o, By o ik Bl o Ry88 (hAnE MLEN Ui 2

neonyci n- demoatsﬂaﬁedgarl:‘ew(n&)le 1and measﬂnytmmcturegsmhaIHdAR wegutedomn (@) hel d

ot ooehi svedsf a8 tssBhes St o5; Ratsdirk Anke S @ina Srotls, 3 Snp Vs o

cont ai ni nintégibled’site.(4) and a part of the antibody heavy chain sequence (7)
and DNA (ﬁﬁ%% ) ‘ q CHA2-.2 5 and a part of the anti body

| i ght cha e Beequpinant CHO), cellSTaencraliQrubioress + he genone only by homol ogous
reconbi nati on and thuS'h@a'ﬁcdirﬁbmuant OHG detls duveondiog dolthe qresditniatemtion

ool ogouEHt BB MR R0R et RN Rrioams ver(er 18 WIS GeRS  Sgi on. and the

DNA was detected by a PCR reaction with primer CHAL-seg-sl11/ Notl -spacerA-s.
On the other hand, 3228-bp DNA shown in Fig. 7 (A) was set as an index for
honol ogous reconbi nati on between CHA2-2.5 and the target hprt |ocus, and
the DNA was detected by a PCR reaction with prinmer |G.-Cs/ CHA2-seq-a4.

[ 0144] CHAl-seq-s11 prinmer 5'-GACACATGCAGACAGAACAG 3" (SEQ I D No. 69)
CHA2-seq-a4 priner: 5 -GITTGCTAACACCCCTTCTC-3' (SEQ I D No. 70) [0145] Next,
the PCR anplification products thus obtai ned were anal yzed by




31 indicating that a honol ogous reconbi nati on reaction took place. [0146]
Anal ysi s by Sout hern hybridi zation The regi ospecific
integration of the CHO 2.5kx2 antibodyjwector into the target hprt locus in
4 clones acquired in Exanple 7 was COI’I%LI rmed by the follow ng Southern
hybridi zation. [0147]Fig. 8 (A) is a typical diagramfor explaining details
of Southern hybridization in Exanple 7 As shown in Fig. 8
(A), a target region @2:):0ldmgmrtbécrgomrabmanbcbimeéllsoa&:dm‘rdth@ft@ teprResedd 1S -

borology AP e echn dxbodnoRlGr Il 208 ishaten atte ast ldgse

adj acent rlag preferied ¢rfnbodimepebf thegpresent(antPREinE6e rEdbMBIALAL GHOOcEéHQnnyTE
site is pr ngﬂt arouF t he target re and oan;l/ one_Eco

restrictid DOHRD 9f {he jhprt,geue fs i ‘itWFY?Qitzhé'-r\eaF‘?j’@f“ to(ﬁHOO’ﬂe'{sné"eot her
hand, in tdnﬁaﬁlé@eauﬂfrxgtatw iphadlcinge edrget pwréuyis@u@hl?a?@aﬁ\bdcﬁéé bh¢d Ihgh enzyne

site is present in CHA2-2.5.. A neonycin-resistant gene sequence ( in the
CHO 2. 5kxi ti body vector was designed so that an NR probe can be

hybri di zero?,s]MM&mstheuar Fig. 8 (A, when 12302-bp DNA has been
detected, it is deterg%ned fromthe position _of the Eco RV restriction

enzyme sites and the SOFMROMEMFEA Bethods W“&téﬁlﬁe“ﬁ&@e tnieaduetien ofthep. s5kx2

ant i body weetopr Eﬁémb%@noﬂ Eixﬁﬂrnﬁétﬁddé. MhSudd e bﬁrciunh %ﬂ%%pﬁ&tet J%%tﬁado%
[ 0149] Manufacturin & havi ng
sequence %?ﬁﬁmé’ REattoRy i"‘%t8° fe JRiFERIRIeEtiQnR s'?‘&ﬂtOdgePEAﬁrﬂQW@"Cl@thqhkﬁz

anti body vesthed ushg @rwmréayehh%mpmn@ﬁ n?eihwuﬁhsraﬂéamﬁrc ﬁ;ﬁ&501
Prepar at i prpOf menbr a none DNA of each one was

extract ed "d?ﬁq%ée‘ﬁ?%'sr%\é‘i"ﬁt afvethgd gngy QWB b adepted e whigh theaMedtenisry
restricti GiRe&fMZadBy aldtvehBaha in&ADE EHdINA |mn§étblveetbf3¢s tHRnAnFRMIdAN

hybri di zatl on ﬁnal ysis in the sane nmanner as in Exanple 5. [0151] As shown
in Fig. 8MBCei$n all of the analyzed 4 clones, a 12302-bp DNA fragment was
detected Ippoga)e NR pr Q@Een&ﬂéi@ﬂon%ﬁ@ﬂt@s%f tﬁ@@%bfo%?'tﬁé‘t&behﬂﬁ?élﬁgﬂus

reconbi nation.in two r onpsones CHO Confirnmati On of remai ned
Wi | d- typecﬂB‘T"Pe@é'H@ qjya%lllﬁs)t,l@) pHigiency-and the llke of recombippat gells, & st a

wi | d-t ype spetitic %ﬂﬁidcﬂﬂﬁ's%te\‘@&tlﬁﬁﬁﬁ Il f&éwmynérlﬁ%nfz%b%cﬂgaQD%r@ﬂT%&b' on
usi ng genone DNA eerr@%é from honol o%())us reconbi hation_cl ones of the CHO

1kx2 ant i B¥H§™ BB SR BleRDNRIGAPSHY Apeliedr HYs #mbodimente.
[0153] Fi gals% fatlg withindthé ¥BOFA bf theasreadntiigvertionl ai ni ng details of genone PCR

for the Cfdbéﬁ] tion of r?mal ned wi |l d-type hprt gene. At
t he outse gim—qdleﬁﬁ—d@ﬁn Fig. 9 (A) shows PCRin wild-type CHO cells

having two X chronosoffeshe Aeherdrih pREe8S dctbrdify herml:eoe.%émr ffvafhomat i on
of an hpr as tq contain exon ). .vector

tgﬂ_lq/\}qug?lsset SO &S
non-i nt r oBige dugtipn C%W%“"‘QN& reoambingpy CHO o8 ﬂ%P{)@‘?fﬁ}b&gP@rﬁ'&éan be
anpl i fi edoly afH%CRebe@fcédr@éhlnﬁ%n b ¢arridd 8uf Bffﬁiegbﬂ\% Qbicklign Wal;g% bype hprt

gene can be confir is as an index. he draw ng cated at

ﬂ usi
the cent el"agHvai|aq ofdhe hpris gﬁﬂﬁs PERen @ pRsitien ﬂﬂ@FlgéﬁeWEé)elﬁﬁﬁBﬂT%mg

r econbi namito GeLbMbIARPIGHO NELIR, \REésHing rafegén%t 8sh IBY @afRednBUf uhtﬂCH§h0f one
X chronosone. In one chronpbsone, vector DNA (7) (contalning

CHA2(5), arkiirasy byaiaontinationsf the argative srlestan with the pasitive syémuonand an

anti body fdogBj chain e aUaeH heltRe %dweacr@léﬁ#.@%em?d sCHOF (eXan
|ntegrate£j m%othetar |ong§ honmol ogous reconbi nat | n e)nth

ot her hanBfomaist HeP @?ﬁt e Aat'ta&rgtqthe gna, bearmgomsuy esedanbp) in
the targegomp@iafign.can be anplified by a PCR reaction, making it possible to
confirmthe remaining_of the wild-type hprt %ene [0155]01 t he ot her hand,
as shown {085Bhe dr aw Fythescdnether |9§ﬁ?ralf'ﬁ’“me hed (ggeording hondhaurmresen- t ype
honol ogougyveRssHIDI o CRYRML g rigl h X
chr ormsorr@gé onl'y drﬂlggltc?nblﬁ'h%ezt DNA |f§éé;xc§%dsf§gﬁ a QS% 2§§2r§€93‘mﬁ t he

t ar get rergjiceﬁ‘bi%a'\ﬁcﬁ“@n?ﬁﬂsf A then tnasuralizing cthet i&ﬁﬁmb[%@lﬂasfkﬁilsow ahe

for egoi ni ghdimesr éém Mdldn’ﬁ‘g)r%ﬁga‘kgp %d&ﬂmof ﬂaé:hgturghz(a&nv?ﬁ‘% pet a_s

t he i ndex, and, for etection reaction was carried out wt
primer W@V'W@é@aﬂependmg upon the state afigreombinentr@isanpl i fi cat i on
product thus obtained was anal yzed by el ectrophoresis on 1.0% agarose gel.
The results were as shown in Fig. 9 (B). [0157] In Fig. 9 (B), W
represents wild-type cells, 1kx2 vector integrated clones (1, 2, 3, 5, and
6) represent CHO 1kx2 anti body vector integrated clones acquired in Exanple
4, and 2.5kx2 vector integrated clones (1 to 4) represent CHO 2. 5kx2

anti body vector integrated clones acquired in Exanple 7. 33 2322-bp PCR
anplification products were confirmed fromthe wild-type cells, and, thus,
the presence of the wild-type hprt gene was confirmed. On the other hand,




Manuf acturing of CHO CHEF1P vect or A CHEFla pronoter was
anplified with an EFlaP-M ul - F/ EFlaPXbal -R priner set using a CHO K1 genone
DNA as a tenplate. [0160] EFlaP-Mul -F priner
5' - AGAACGCGTCCACACAATCAGAACCACA-3' (SE® I D No. 71) EFlaP- Xbal -R priner:
5' - GACGATCTAGAGGTGGTTTTCACAACA-3' (SEQ I D No. 72) [0161] Further, an |IgH
gene was anplified with a CW-seq-s/Mul -CW- | gHL-SVpA-a priner set using
a CHO 2. 5kx2 H-neo L pl asmd as a terrpl ate [0162] CW-seq-s priner:

' 56 pducingts | M ul - OW- | gHL- SVpA- a
primer: S5'-ctt ACGCGTAA%% Ewgﬁgcﬁof (tl%grégérﬁ'%vgrﬂ)on[ el &‘eXt
the CHEFlaP and |1 gH gene thus obtained were cleaved wth Xbal and Nhel,
r espect i v@rqmdefdala PReerEssy for @mdwg ﬁnéa@@tt@ptma b6 (PrEEessh €OTRESIGP+| gH
gene was qq-]@: | oned
into a T ’&ﬁ %?nc\gﬁlpggtteg?@lf? eav%%gé vc\? F‘ﬁgiﬁl\/leg éAt%('igég)tbt ain a
CHEFlaP+I gHthmne ngs;bmg do tptslezqms,t tfee cbarnet Pretal, can GieER¢auimdifoEer was
anplifie I'1l-F/ EFlaP- H ndl II-R priner set using CHO K1
genone DNK mc“g‘ta“ﬂd sg‘fb}%ﬁ'ﬂ["%g%] EFlaP-H ndl || -F primer: 34
5' AGAAACIﬂUmACACAATmmA@Als@ﬁ ig SSEQSHD Mccultus) may tePerepeady béleRedr i ner

a1 11 ed TG ROSERT ot nete el Ul Gl ate PSR B cORBCET,

2. 5kx2_H iepreferpblysseramdecamedivm. at Wheh 016 gliiturg loset aikt U1 prifigation cost

o TOT N R A e o Ty e Wisol) 14 8Pl et ol 177,

| gL gene sblastivbtiaign e ExanpbescofesuitablemmetiafodRie cherhlcahdefu‘rwj rhedjat i on.

Thereafte band of .t he P | r.action,
and t he CI99LPT oL oERETMEa SRS meess $RB Y U] Situif b6

cl eavi ng batdh thihae ! hethodplanhdi reflax Cdikfen fdtighd @aanpasametas the @ﬁmp The
CHO 2. 5kx2 ﬁn o vector was cleaved with Hindi!l and was dephosphoryl at ed,
and the +l gL gene cassette was inserted thereinto to obtain an

H neo- EF1[00633t or . NeYariows hesthddsulused daviheggeametatien d sygicompiraint AGHOt he

CHEFlaP+lI ene, cas te was [inserted therelnt i EF1P
vector shOBIFRIF aggroee i riTe gRC i P, Th PR 4k Rt Piptothls

r econbi nairt Matézutad Bivlogy, John Wiley & Sonks| mNeav iYpel, i (10889), rthe alisciéswe ofnt o CHO
cells, and, screeni ng OIPﬁ’I he O”Str'}"? ed CHO CHEF1P vector were carried out
in the sa?‘?@ Friaereye Ig(xéeﬁ%qegcg Be"acqui re CHO CHEF1P vector reconbi nant
CHO cel | s[Exdmpldg] Confirnmati on of Iong termstability in antibody

duct i f P t I he d CHO
G EF1P veclBB4 eonbi R PR E ATt i Jumasn dlrelatss Besff Vg T ree
medi um  Adxampid that\breAoBCiDndepps arfienitatidn wf the bveMBH. 1xG ut amax (G BCO))

under conditions of 7C.and, 5% CO? and.wer.e use nmanner for t he
eur omont of the. aibAE ToHowiRg sRATMERS,, EBfditoRs Job sPRAang" R

subcul t ur geagtions merleewucﬁérﬁ ,enmmes,seeﬂetéaatlorib;mﬂ ligetion :eactammﬂemedl sh,
and were uItured u t conditions, of 5% CO2 ov [ ni ght

ot ureq BEIPEcE EoerSREpkiatiied oy, barifee el 6t riatfibds APscripgdSine | o
wer e seedfmbléduiar CRning 2ndIEitéon; rBaabravk wital 0fCdld Bpringpldarboer IUabaratoryer e

(r:rg::ht 3:]163\6 AR }:Qre v%ln%ﬁg epl%fsmlzd4 vrgctgrr ?mi{s ob é}raéé (HNA hs?eq%lélnéeusr %verfehe

determmed with a DNA sequencer (310 Genetic Analyser Applied Bio Systems,
Inc.). Homology arms 1 and 2 correspond to first and second homologous DNA
fragments according to the present invention, respectively.

[0065] Example 1: Acguisition of information on hprt locus DNA sequence of CHO

cells

A CHO-K1 cell fine, a Chinese hamster oocyte cell line, obtained
from JCRB Cell Bank (Cell No; JCRB2018) was cultured in a CO,; incubator (37°C,
5% CO;) using an AMEM medium (composition; Advanced MEM (GIBCO), 5%



entirely renoved. A fresh nmedium (1.5 m) was dispensed, followed by
culture for 24 hr. The whole quantity of the nmediumwas collected, and the
amount of 1gG was neasured by ELISA assy Cells adhered on the bottom of
the wells were peeled off, and the nunber of cells was counted. [0173] The
results were as shown in Fig. 11. The anti body productivity of CHO cells
conprising a CHO CHEF1P vector integrated into an hprt | ocus was kept
constant ejwér] BBBerlxs GhataMAX ¢GIRCO))6 ViErek Sullode soktiba Chiv¥ Colthingdl Wes

condi ti ons pr chLW S I red 0174] Exanpl e 10:

Acqui siti O%G@Pﬁq%?rgtpo%bggfﬁ #gﬁdﬁi%@nf’&%&vgﬁ%ﬂ’epﬁét WEISS tregiggoridly AINA DNA
frag][rent hhmlaﬁig?dlfiaifcr Celtgtandotis@ués KR@CWMW&&S@@KQEBE@&%M B@ﬁamhe chain
Manuf act ur ofe rec jnant vectaqr that ex es .antjbody heavy chain
The cio 2 BB, SsvER A VRitimg S i parbiboud B GRETR 1 Feclscweteo doainess by
restricti omcan(zrgmnz SKBFrﬁémﬁetn,l T@PB@F u&ltnbj m@}] §6hdrfe strqu -gsilggef[q,lg%;%ngm@
prepare a : x2 heayy chain vectqr shown in Fig. :

Acqui si ti O%Q?Pewg%%fég‘ﬁﬁdoﬁﬂhji n %Pﬁm%émg@%ﬁ@emeée#or he

Li near | i zaarhplificatioh o thic ¥ if@ignant® wer®ppépdréd by eictEARERY Hi¥maf sddinces

constructe . okb heayv in_ vector were_carried out in e sane
nmanner as ‘???ngﬁﬁiiﬂ_ éu ?Z?tcﬁgyétﬁ? 9%501@3%-. 28zp 2348 cHha wriecsesuences
r econbi nanvereHs foltblws. As a result, 130 reconbi nant CHO cells per 107 cells

wer e acqui 0176 anple 11: Acquisition of stable expression CHO
cells by Jéﬁggréﬁﬂ%hmw by L58 i ‘ived from human hprt |ocus intron and

expr esses Shictgmdychescyicabacty -RSELATE Nb! g of MAR non-transcriptional
vect or R.(hprt MAR1) of a hunman hprt gene intron was

anplified with &~ n S Shprt MAR-a primer set using the genone
DNA of an Nécé)%aﬁg&bbaédggeat thcda Egnb\wesd ogel | 1ine, provided in Exanple

2 as a tenplate._[0177 al -hprt MAR-s primner: ‘

5' -tt TCTAGAt agt tﬁé%@@%é%—é?—'&@e@: (SEQ ID No. 79) Xbal -hprt MAR-a pri mer:
5' - tt TCTAGACIgghastaat gabeitiiaCdaagt-3' (SEFDING. Hy. 80) [0178] The CHO 2. 5kx2
anti body vector prepared in Exanple 7 was cleaved with an restriction
enzyne Xbal , anﬁﬁ%ﬁ?ﬁ@ﬂ%ﬁiﬂé@ﬂéd thereinto to obtain an MAR .

non-t r ans @' gdccined axfeétega SHGWEQ I Nbde) 13 (A). 36 [0179] Manufacturing
of MAR transcriptional vector . MAR (hprt MAR2) of a human
hprt gene intror $HEE ESYIMEE h an Ascl - hprt MAR-s/ M ul - hprt MAR-a pri nmer

set usi ng sgesyetatdoblécatitgua dIEdgHE -3 qsamyNges)j ved cell line, as a
tenplate. [0180]L. Ascl-hprt MAR-s pri nmer:

5'-tt GGCCCCCTt a MR- (SEQ ID No. 81) Mul -hprt MAR-a pri ner:
5'-ttACGCGTQ@@bgwhﬁ@hsﬁcttééégéa%'(ééaid RoNsy 82) [0181] The CHO 2. 5kx2
anti body vector Eregar ed in ag[e 7 was cleaved with a restriction enzyne
Mul, and hprt Tereinto. Next, the product was cl eaved
with a rest-rdagacigectigatytdd tyaa BNEEOIDNY.IH0ody heavy chai n expression
cassette of Exapple 2 \ﬁas jnserted thereinto to obtain an MAR

transcri ptional EE%E—@‘—S%&QQ%EW@I 13 (B). [0182] Manufacturing of MAR

CW transer-icebagtgayt yfefaaagce acag -3' (SEQ iD NoMIR (hprt MAR3) of a hunman hprt
gene intron was agl Ified with a Bglll- hprt MAR-s/Bglll-hprtl VI AR-a primer
set using genonel S ; a human-derived cell line, as a

t enpl at e. 51 @Ji§ijtatBehadaditgt MR- (BEQ®S Na. oy t AGATCTt agt t at gagcccat gt ccc- 3
(SEQ ID No. 83) Bglll-hprt MAR-a primer 5'-tt AGATCTcggt gaaatcctgtctctac-3'
(SEQ I D No. 84)F d L -1- TOPO+ant i body heavy chai nexpressi on
cassette preoprj@eata titearERlAtttag\ @S (SEQAMAL Whh a restriction enzyme Bglll,
and hprt MAR3 was i nserted thereinto. The product was taken off with a
restriction enzy4a@mante SeRsSaPrimes an anti body heavy chain +MAR expressi on
casset t e. 51 Q385thdhsy BLIFRkMNEdelal B @y 14y ght chai n expression
cassette prepared in Exanple 2 was cleaved wth a restriction enzyne Bglll,
and hprt MVAR3 waSI3amest b amtisepsepiMar: The product was taken off with a
restrictionggidydiacHifd! ' [ tibody light chain +MAR

expressi on ggss)é@t‘%e. EO%%E]' ﬁae_?QCIE:I% I?. 5 'xg{)anti body vector prepared in
Exanpl e 7 was dI@80eat §iSeAs@bFmery i ction enzyme Mul, and an anti body heavy
chain +MAR expressi on cassette was inserted thereinto. Next, the product
was cleaved with a restriction enzyne Hindlll, and an anti body |ight chain
+MAR expression cassette was inserted thereinto to obtain an MAR CW
transcriptional vector

AL




N
|
=

37 shown in Fig. 13 (C). [0187] Acquisition of MAR vector reconbi nant CHO
cells Li neari zation, introduction into CHO cells, and
screening of the constructed MAR non-transcriptional vector, MAR
transcriptional vector and MAR CW tramnscriptional vector were carried out
in the sanme manner as in Exanple 3 to obtain reconbinant CHO cells. [0188]
Confirmation of stability in antibody production of vector clones that have

MAR derived from human hprt |ocus intron and expresses antibody heavy chain
The anal y$-sadRcesfititaesditaps drrscti (BRQ IBMNa: d8bnbi nant CHO cl ones acquired by

MAR vect or showgridhEhtOBantisens&brindd?) » and (C) was carried out in the same
manner as in Exanple 9. [0189]The results were as shown in Fig. 14. As is

appar ent Hr-gacentctatogapggetca fames -3 KBEQIBUNG ti nt ai n anti body productivity
were only rgdegies vvithD@Pvg dirtd Quadhi MARt0 i gzm%cri bed
only by tJanés?gri ption o _tﬁgl?(inprlréH geér%lgbgr{ﬁet he tvfé}é[}gfga?rft Jﬁ’f’a’ﬁé?rs. te being
i nt egr at edetrnigatarySdl, Arplied Binsystearsging.kd by a vector having a human

hprt MAR non-transcri pp\g%ﬂahnﬁj&%ﬁumﬁgﬁ%ﬁégﬁém having a structure that -

the target protein gene an e sinu transcri bed by a CW
pronot er, the afmtrdnotipcptesicheiween exomd sandoswonet(SEQ BN UB),ure for 7 days.

[ 0190] Exanpl e . Laldl Iﬁglo r I t vectors that
have honol ogouﬁﬁ@&%&?&%@@egé\??ﬁgﬁc ai n |”e3ﬁ§§ ﬂsi "2@5268% and 500b and
express anti boihtranealogatddaieiwettendadtand exgpnef (SEHOIRMELAZ),vect or and CHO
500bx2 vect or intron %E)rcﬁteé:l betw@%kgggﬁg%nggw%%o( 1-200 and

CHA2- 200) of target ene wer e cl one reacti respectively
wi th an SseNr u- Ciah-2oates) DdtwkeCERAR 6 gndi exen GEEQ@ND No. 19),

S enpl at o | T Beatd esRbellor 8'anliill ARIRTI LA, T T o & °°
regi on cgn;t z;i ?ihh'groaxblmcatediflzaiweapegorgémd e'Edofa & (SEE@\HD m.@ ﬁn},m sequences
5 1 CoracaGarCtan o SRR Rvep? d20t 8 e Sn LR T % B3b

Pci Nr u- CHa2haifd Geauspm iar@O-151 e¢lt IeAWESl@Seftinedgcact caggagt cagag-3' (SEQ I D

No. 86) | .G~ Ve .+ +| gl plasnm d of Exanple 2 was cl eaved
38 with restr 1E- i %Sﬁ_‘bons}u spjar i L followed by replacenment with

t he CHA2-200 fragnent ln dider far inthgratevarsattitmdy gepavietd the hbrirleais; aoteictor

enzynes Ssge u, | l o by replacenment_wth the 1-200
Fragment . CECRG 1172 Bty yoslh g Rine:d B Sitatd ISt edBe i a | neo
t he restr 2@A)ivwas eorspmetddd by thefolewinhg nedthed.n a CHO 200bx2 vector having a
honmol ogy arm | ength of 200b.shown in Fig. 1 93 t he ot her. hand,
honol ogous DNA fragrre'ff_\'t' Tt 14 c‘tog}pﬁ&sowpgtveatgaﬁgﬁ%&é@%g@b%&x(}ar@_@}%@m wer e
cl oned bytrmt PER the aa@nieononsa@tion iaselhy GHON 12 Sstidddy-vEdidr- &8 ps fovl thk- CHAL- r
prinmer set .and.a B - s/ Pci -500-r. pri.ner _set.. [0194

Beenr u- orauBaon g hateicout A g eptaetangd Et el ok e stapense ( seo

| D No. 87jn CHO cells Rai dNthon{digbuSODNA fipagmenit: derived from a human hprt gene

5! -tt ACATGITCCCGAL aagt acaaat.ccat ¢t t ac-3'" (S | D No. 88) [0195] Next,
Che basi cSGMABE AE0E FT GoPa o i0-CHBLIBR SPRsBRIEE ol eaved wi fh

restricti po6OhAyaEsitiGaoh DNA feagnéldi hdmolb@ddsooddinien hephasenment with the
CHA2-500 fragment. Next, the product was cleaved with restriction enzynes

Sse83871 and Mu |, followed by replacenent with the CHAL-500 fragnent.
Final Iy, DNA sequenceA® HTHBOycelhdns, aahsmbhelerives delisiie ashtaintd® fidie

restricti n ul.site to obtai CHO 500bx?2 vector_having a

honol ogy i&ﬁgl é%'gﬁ?’}%f(cg &H "i'ﬁﬁﬁa_g“)ﬂa? ?@)a.ecfﬂ’ikgé]' Cé@&?‘?/%q Bn of
EHO ZObeB!ooecD_qsrA\t mgfié&d@rﬁwbiwném]tam lElrr@mﬁag@mb &ﬂ@ncgb]bs?wﬁ DNA.

I nearl zatl l on, _ | I oauct i I NtO ce S, an screeni n (0] e

Coner uet HERCIRAVA Ry Aan St FAR Hemoes drole o il 85paras BJeER i n ¢ he
same manngereasiohdd BYXANPER rdactidhl KO Deaps-t FFOMGBCD?G%E?? I8 géhdené MNAQEsCtion

operation was carried out tw.ce, reconbipant CHO cells were not acquired at
all in ang Pl ATSHRMbILFGe3WNch Ml bedeaskbaskiataroHAL angHA2 were

set to sequences homologous {o a region including exon 3 in the hprt gene. The

following primer sequences were used in the PCR reaction.



[0198] Exanple 13: Acquisition of honol ogous reconbi nant by vector that has
honol ogous DNA fragnment having chain length of 5 kb and expresses anti body

heavy chain Manufacturing of CHO 5kbx2 qvector Honol ogous DNA fragnents of

a target hprt gene (CHAL-5k and 39 -5k) were cloned by a PCR reaction

respectively with an Nsi Nru- CHAL-5ks/ M ul - CHAL1-r priner set and a

Bcl | - CHA2- s/ BspNr u- CHA2- 5k-r primer set using genonme DNA of CHO K1l cells as
a tenpl at §00THAA bkeasulp@ndR- 5k were set to a sequence honol ogous to a

wer'e used 1 heCRBR foderamT ey BRSETRER e Gral TedAS T R No 355

5' -ttAT&ATTC@Q{M@Mgagacat aagac- 3' (SEQ | D No. 89) BcI I -CHA2 S

Bephi v G I PAGARHAC T LS AR R T CART AT b B dDaNo SEQ 1 D

No. 91) [ @200] Next, the basic vector+neo R+tIgL plasm d of Exanple 2 was
cleaved with re ri ction enzynmes Bam H and Pci |, followed by replacenent
with the CHA2- Sa“ﬁ—égﬂﬁnmﬁgxt the product was cleaved with restriction
enzynes 5W@A@MMGCTAGAGUMQSI‘AAWMG@ﬁf'fc@G@AGK@T% &rokK

fragnment. ‘£¢nal lé uence (heavg chain cassette) was |nserted into
the restri@tToht F@)‘/rﬁ%\ -3’ (SEGIQ YooBPhi n a CHO 5kbx2 vector having a
honmol ogy arm | enmjla@tis&sgtbrmvm in Fig. 16. [0201] Acquisition of CHO
5kbx2 vector reconbi Li neari zati on,

i nt r oduct iPoARGARGT wzngcﬁﬁﬁ%ﬁgé@T@mTQN@Wrﬁ@G%T&ﬁ CBBCBID X 2
vector wemlnNp. @g)ried out in the same manner-as in Exanple 3.

As a result reconbl nant CHO cells of 7 clones per 1 x106 cells were

acqui r ed. 18911t r equendy ther PER figrstien. shregognition site «f restriefion enzyaresSsm| ogy

arm | engt S 1 ating
TR R 1 e Pt o R, i1

[Caim 11A9W‘%h§'ﬁ atEatbapd Mudgwas’r peded te theofiend ahthe HA3 argisensea fir st
honol 0gou iR érraasg&mon Sitd Bf 981 1 BRORRE M YRR e%d@éadtoathaef%ﬁqug' us DNA

fragment, wherein the first and second honol ogous ragments have
horol ogy &FNERPHEEF. ora%ﬁﬁ?m§)ﬁ%mﬁéﬁmrﬂm1m$&amtodhe &' end of
hypoxant hipeHpRGsRRBAsDPAMEL r ansf erase enzyme (hprt) locus in a CHO cell
genone and having a chain length of not |ess than 1kbp to 7.5kbp. [Caim
21The DNAIRYAtruct abcdNM ngequsnerarcantaining e ot fedyence: winighsiscend
honol ogougedidatioh %ﬁﬂmﬁhihaﬁ/eccﬂl @%@h&'létﬁé‘ﬁbh %ﬂ\d%*ﬁlﬂpfcﬂlirﬁr&?ﬂ?ﬂl[%md | ocUs

3] The DNA construct "according to claim1l
is a regi ¥Rs\pienad byne RaRJeastignetiam %Nﬁé}fta PRB[3% plaamichyeaterc(Wakn Pyeene.

[ Ot ai m 4] SR IRQUSHEHCLIAECOMHY Relohingleinfer scdEs! horbouddd B Y |

second honol ogous DNA f nent i ncl udes base sequence scri be

one of SEBURYedstons lrbthz R rgagiion ?dﬁc%’HWh%@ elvestistion parwnes Brlthe  DNA
canstruct aA§ SaedIBT1 Was Gddedtd the'\9ed Rl dhd f?\% 3 A ti Qérf's'erbr’irﬁetan anti body,
an enzyme, a ¢ “cyt oki ne, a_hornmone, a coagul ation factor, a regul at ory
protein, 90731 é@@ﬁﬁ%ﬁ%’ﬁﬁél m 6] The DNA constr uct accor di ng to claim1,
whi ch furshﬂcm@mm@mmcch@mmwﬁ\w 39880 Q Q?atf‘j' 7] A vector
conpri si ng a DNA construct according to claim 1. he ‘vect or
accor di ngEFe®i MM ein a nucl ear/ matrix adhe5| on regi on ( MAR)
derived f5°0C¢dGA(§GG‘A@G'P@AGfGT‘E@éK@"T TRdG @%Aﬁd‘ﬂ% Il G
structure_that, after the integration of theégector In g%‘g’ﬁﬁoﬁgs@% t he
MAR per s8) s transcrl bed by transcription at the integration site. [Caim

9] The vecfgpzapccordi ”EIAH OH@balbiy 4 9NA8sec¥Mé'nEQ c%ﬂfgﬂjﬁhi%ﬁ &i Sldenchangene

pronoter operatively linked to the tar rotern gehe
an ampicillin- resnstant gene were clone CR reaction, respectively. These

three DNA sequences were cleaved with restriction enzymes Pci |, Sse 83871, and
Sal I, and subjected to a ligation reaction to obtain a pHA12 plasmid vector. The
pHA12 plasmid vector was then cleaved with restriction enzymes Miu | and Acc Il
to obtain DNA sequence 1 in which HA2, the DNA sequence containing the ori




[Cl ai m101The vector according to any one of clainms 7 to 9, wherein the
vector is a plasmd vector, a cosmd vector, a phage vector, or an
artificial chronmosone vector. [Caim11] A process for generating a

reconbi nant CHO cell, the process 41 genprising introducing the vector
according to any one of claims 7 to 9 into CHOcells. [Claim12]A

reconbi nant CHO cel |l s generated by a process according to claiml1l. [Claim
13] A process for producing a target protein, the process conpri sing:

provi di ngsedeencecanbitheaampTilh cesistance @edengnd d‘l/bf wiefe linkedidthaliarden ng t he
cell to plfr(a%«ag_é%rget protein. 000@@@DO000 SEQUENCE LI STI NGSQL
17629PX01 < > ) LTD. <120>@NA construct and a nethod for preparing a
r econbi naf@076HO cel | Gaitingyr, aH2NAdragrers Co@iaigiog FPresirictive Er@@medam Hl

$250- <oo BagbtR Ble"Br shisinpd i BRNAC -+ GRRE NS gi e

sequence Bnpym&HMK1| st@0ABE Hictsdesgyete tddeddbcthe end, followed by PCR

o TR - BT o PO O

sequence bequercd t6lobtdiDC-P23HA Y2 plisgdd vgttbgect t ga

cat gt oo, 25. <210>03 <211) 425
of basic vecior

The p23HA12 plasmid vector was cleaved with Miu | and Bam] HI.
A DNA fragment obtained by subjecting tinker 2-s oligo and linker 2-a oligo to
annealing was inserted thereinto fo obtain a basic vevtor Il
[0077] Linker 2-s oligo:
5.CGCGTatcTCTAGAataATCGATagaAAGCT TacaG-3' (SEQ ID No. 29}

Linker 2-a ofigo
5'- GATCCtgtAAGCTTtctATCGATtatTCTAGAgatA-3' (SEQ ID No. 30)
[0078] A DNA sequence 3 containing an SV40 promoter, a poly A signal
sequence, and a neomycin-resistant gene (an expression cassette containing
SV40, neo R, and synthetic poly A) was amplified by a PCR reaction from DNA of
a pQBI15 plasmid vector (Wako Pure Chemical Industries, Ltd.). The following
primer sequences were used in the PCR reaction. In the PCR reaction, a
recognition site of a restriction enzyme Xba { was added to the §' end of the sense
primer, and a recognition site of synthetic poly A and Cla | was added to the 3' end
of the sense primer.
[0079] neo R sense primer:
5'- ccttTCTAGActtctgaggcggaaagaacce-3' (SEQ 1D No. 31)
neo R antisense primer:

5'-cttATCGATICACACAAAAAACCAACACACAGATGTAATGAAAATAAAGATATTTT
ATTgtgggcgaagaactceagea-3' (SEQ ID No. 32)
[0080] The basic vector II was cleaved with restriction enzymes Xba |
and Cla I, and DNA sequence 3 was ligated thereto to obtain a basic vector+Neo
R plasmid.
[0081] Construction of antibody heavy chain expression cassefte

A variable region was amplified by PCR with a primer set of IGH-
3A21s and IGH-3A21a1 using a plasmid holding a heavy chain variable region



<212>@DNA <213>@Artificial <220> <223>@Desi gned ol i gonucl eotide prinmer to
anplify a portion of hprt sequence from CHO KI <400>03 t ggaaat ggc

<210).04 <211)420 <212>@DNA
<213>@\rtificial <220> <223>4De3| gned ol i gonucl eotide priner to anplify a
portion of hprt sequence from CHO K1 <400>04 caccttttcc
aaat cct ¢ ga @RI 20 <210>05 <211>028 <212>@DNA
<213>@\rt |(T¢Ionmlg ofSEDNAT7 6D Rxt{itact2dfation? 38 AgiaRNgne d MongeRHs] ﬂﬁhb&ﬁ( pri ner

to anplif r |on Q pr t .uenc romCHOKl 0 agctt at

ct ga{Tt ga d§ J RiofiatGHARRIA WP BUBY | W6 \é % i@ <51PB-
<213>@\rt |3f1|4¢1%|9) a@%&em&&é?@e&irﬂoﬂm sﬁqlgﬁwa eotide prinmer to anplify a
portion of § ce.from CHO K1 <400>06 cttcagtctg ataaaatcta
cagtca 6 <210)47 <211)024 <212>@DNA <213>@\rtifici al

<220> <22$>M6¢G]10®O®GQW@QUGWGWTGF\GGCBQSEQ'IDYN@ Fyrtion of hprt
sequence fro <40>07 aagacttgcc cgagat gt ca

t gaa @oooon

b b b

5- GAGGCCGATGAAACAGTGACCAGAGTCCCT -3' (SEQ D No. 34)

[0083] RNA extracted from RPMI8226 culture cells with ISOGEN
(NIPPON GENE CO., LTD.) was used as a template, and RT-PCR was performed
with One-step RT-PCR kit (QIAGEN). A constant region was amplified by PCR
with a primer set of IGH-Cs and IGH-Ca using the resultant mRNA as a template

m

to obtain DNA sequence 5.

~ [0084] IGH-Cs primer:
5'- CATCGGCCTCCACCAAGGGCCCATCGGTCT -3 (SEQ ID No. 35)

IGH-Ca primer:
5'- TTAAGCGGCCGCTCATTTACCCGGAGACAG -3’ (SEQ ID No. 36)
[0085] PCR ampilification was then performed with a prih’ler set of IGH-
LS and iGH-Va using DNA sequence 4 as a template to obtain DNA sequence 6
with a secretion signal added thereto.
[0086] IGH-LS primer:
5’-GGTCGCCAC_CATGGAGTTTGGACTGAGCTGGGTTTTCCTFGTTGCTATTTTA
AAAGGTGTCCAGGATGTG-3' (SEQ ID No. 37)
' {GH-Va primer:;

5'-GCCCTTGGTGGAGGCCGATGAAACAGTGAC -3' (SEQ ID No. 38)
[0087] Assemble PCR was performed with a primer set of IGH-Vs and
IGH-Ca using DNA sequence 5§ and DNA sequence 6 as a template to obtain DNA
sequence 7 comprising both the sequences linked to each other.
[0088] IGH-Vs primer:
5'-TTCCGGTACCGGTCGCCACCATGGAGTTTG -3’ (SEQ ID No. 39)
[0089] A pmaxGFP plésmid {amaxa) was subjected to a PCR reaction
for the introduction of mutation with a Noti-site-s/Notl-site-a primer set using
Prime STAR MAX (Takara Shuzo Co., Ltd.) to obtain a pmaxGFP+Notl . plasmid
containing a Notl site introduced just before the CMV promoter.
[0090] Notl-site-s primer:




[ RE SR R

TR SN

<210>08 <211) 424 <212>@NA <213>@\rtificial <220> <223>@esi gned

ol i gonucl eotide priner to anplify a portion of hprt sequence from CHO K1
<400>08 ccaagt gagt gattgaaagc acag@d R4 <210) 49 <211) 424
<212>@DNA <213>@Artificial <220> <223>@e3| gned oI [ gonucl eotide priner to
anplify a portion of hprt sequence from C {0-Kl <400>09 tgtgtgtatt
caagaat at g cat g@oaaoaoocaaaoaoy 4 <210) 410 <211) 026 <212>@NA
<213>@\rtificial <220> <223>4Desi gned ol i gonucl eotide primer to anplify a
Sor i1 on B WIFCasaUNEST RO FEGECEATEHO [0 N FOPAO1 <400) - 010
gctgagaaaa 11l aggadieda blikeRd 0 QIO 6 <210>011 <211) 426
<212>@DNA <213>@\rti1ficial <220> <223>@De3| gned ol i gonucl eoti de priner to
anmpl i fy aSp&AGATIcgncepeAT SERAGRILCHmM GPIERRP Nag3011 caaat acaag
caagaattt gag0000Q0 C}%Q,Q 1

<213>@\rtﬁ?§éc;ﬁal <2202‘ g%ggg%mm g‘%@%?l g‘gﬁugﬁgﬁﬁ?ﬁﬁﬁf?ﬁmﬁ&fﬁm ify a
portion OfS/Nﬂ!ﬂ'lsp%@iqﬁ@DE!mfef sat @smgmcmmﬂmr@@mhwgmn) as a template

ned o%?é%fgﬁ?‘#ﬁgé‘r rr%r%rz t@o%}j@rrﬁ ify a

portion oprﬂNGFFS*@qaeeréeplasmma-lOKl <400>013 acttaccact taccattaaa

t acc@@DOO?WQPQ&%Qp@@% 210) 014 <211).026 <212>@NA <213>@\rtifici al
5'-#tGCGGCCGCgaaaaagectgaactecaceg -3’ (SEQ 1D No. 42)
Notl-spacer A-a primer:
5-ttiGCGGCCGCgacggtgtegtccatcacag -3’ (SEQ ID No. 43)
[0093} A heavy chain was amplified with a Kpnl-IGH-s/Bglll-iGH-a primer

set using DNA sequence 7 as a template, followed by replacement with GFP in
pmaxGFP+spacerA to obtain a pmax+spacerA+igH plasmid.
[0094] Kpnl-IGH-s primer:
5-ccHGGTACCGAAGCCGCTAGCGCTACCGGTCGCCACCaTGGAGTTITGGACT
GAGCTGGG-3' (SEQ ID No. 44)
Bolll-IGH-a primer:

5'-ccttAGAT CTicatttacccggagacaggg-3' (SEQ 1D No. 45)
[0095] PCR amplification was performed with a Mlul-spA(igH)-s2/Mlul-
CMV-IigHL-SVpA-a primer set using pmax+spacerA+igH as a template. The
ampilification product was cloned into a pCR-Bluntlii-TOPQO vector (Invitrogen),
followed by cleaving with a restriction enzyme MIlu { to obtain DNA sequence 8
(heavy chain cassette).
[0096] Mlul-spA(lgH)-s2 primer:
5'-ccttACGCGTgacggtgtcgtccatcacag -3’ (SEQ ID No. 46)

Miul-CMV-IgHI-SVpA-a primer:
5'-cttACGCGTAACGTCTCGCCCTTTGGTCTC -3' (SEQ ID No. 47)
[0097] Construction of antibody light chain expression cassette

Likewise, a plasmid holding a light chain variable region was
provided as a template, and the variable region was amplified by PCR with a
primer set of IGL-3A21s1 and IGL-3A21a1 to obtain DNA sequence 9.
[0098] IGL-3A21s1 primer:
5'-CCCAGGTGCCAGATGTGACATCAAGATGAC-3' (SEQ ID No. 48)



<220> <223>@esi gned ol igonucl eotide primer to anplify a portion of hprt
sequence from CHO K1 <400>014 gacaatctat cgaaggctca

t agt gc0000000@@D0000000000026 <210>@5,5211>@638 <212>@NA
<213>@ricetulus griseus <220> <221>0lntron <222>@1)..(1) <223>@HO K1
hypoxant hi ne phosphori bosyl transferase intron 1 Page 3 SQ. 17629PX01
<400>@5 gtgagccccg ggactcttca gcagagcggg acagccaggc ctaggcggct

ggtct gct cag@@ 60 IALg¥RYedguimerggggecegt t ggegggect t t gggt ?t tgg ggcccgegga
agt ccgggg cg, cgcgt ccc cagagggcgg
cgggcagcaé%%gp\gg\ tggigiaaatﬁ Eﬁ%é%@nggﬁ é@%&ggoc&%glpgﬂ@ag ccccgagacg
gttgact gcﬂ@;;ﬂo E gt gaRitaexgasegt gamaRﬂvuam Tcﬂﬁur‘é% &a&faﬁtat:s%‘@@ﬁcﬁ&cg
ggagcccgg ggaga a ggagaaag, at acct cacg gagaggggag
aggggagag 'nlggd f%g%@%ﬂg%ge%}cggggﬁé Véﬁ‘ag‘é’g?'i"b‘?ﬂ witht Garrgtep 8@ tkitgg
cggccagggamiasiagagaldncggs aggifgs by G CHIMEDH 3herCsATraaE (s aﬁé‘?@?&f’%
at gggagggcu%S Kl té?%? gt g%géttt cctctaattc tgcagatgtc ataaftcgta
ttt gt ggaat QB4 d8g‘é ﬁg@\' v Weéﬁﬁéﬁ'@gw_mgéﬂﬁc t ggaaaagca
tgtctgttt {E@PN0GLaCaptingAg gagact agt g aaaaggcgge tcattttttt tcccacggcet
t g9ggt t gg celt gatgetgtga ggaatttttt ttttaaatat
ggatttagt %%&f%@éﬁﬁﬁé@&@&%@%&g?%Egaed&t@ﬂ attttgtctct
tct cccatt g@@r80 IGLI pike#: t cgt aacctg acaagctgat cccccactct gctccacaac
cttgcttge cti_a tcctg cctccgatta aatattttag cctgetttat
t gt gatt at ?’%68@3%2%@?%(?@%{%{'— QJQ%%EGT REQtIBtNe. it aa tatcact gt g
gt agat t t c¢ua0 tagt t POR aniplificdidndths ! Perorhed wdl il B jart
ttcatttttc%%ggo { a@sg!? bgﬁltact gt gtg gct Cté%?gﬁéﬁg:at gﬁﬁgggﬁggﬁg taa
accacccgg@ 03‘%%8% @ A peiehge as ademplatado rbtaig NA sequangeadt gc
aacgccat ge@hkldéretsrpsigaadadeltthbretd t t cgt ggt agg aact gaaccc agagcttt gt
t cccgat ag agctgtct acctctgagc caaaggctac cgcccttaaa caagctttat
REnLRE L et
aggt cagga 8%t gt agctttagca tctagcacaa tgectggttt gtggggaget
t ccat t aat 8@GBCIVGYCACUATEEACARGRERERCE cat a
aat 6@ S ETOABARCRABRICL FLETE
gtcatatta gé‘%g igt t é tt%‘?&? taga aactctgttt tttttgtttg grrtttt
tggattttcg il é &’3‘@%? TEG %ﬁﬁé@%g@@@ IBtNetayaac tagctcttgt
agt agaccag@ 150@Glg6AQ04 plif@rgaact cacag agatccacct gcctctgect cccaagtgcet
gggat t aaag, caacgcccg ttgaaacact ctgttcttaa tgacctggag
tcctget ct 9%%@%’%&&@%&&&3’%&99 T&?Q'@gfﬁﬁ@ IBdNytB3at ct tgcttctacc
t cagt gaggg@ 08B0 gat t Assdniisle tRCRAVAE BErfSRh&d Withos drﬁﬁ&a&qacﬁf:du_gg%g tgg
gtt cctg

tgttgaaagg%afmo_acg&%agac aat at gcaaa taaacaagca tttcaca gga
aacaggaat v Y806 §Pauenaey @ AndeNA: sasuepse d 1cesiat tealate tto cabd@iat aa
ccct gt aacBgAGQentd 32 SbEipHisPRARI BleicBARKeatbaRcAIYRAYagac cecect caag
tattcagcg@g‘%@@g_% tttagat tagcaccaga agcaaggata aattttaggc ggtggagctc
tgccttaa g BMEr sQL 17629PX01 aat agatcta tctctggagc ctatgggcaa
cagt ct gct§-CCATGETAICECTCECTACCATBEAUIBAL I GERECFRIRLISAI | taagttttga

gatttggt gtagagta ta ctaat @2100 tagttcttaa tcttagadgt gactattctt
agttttgtt 1{3) acat caaé" &gﬂeaﬁﬁa@ezhwq then arerlifiegc witht aclotispacest gt t

tttaagtt teyNetiispaceiBag paﬁﬁ@tﬁtqmg eBRABYL-h L ag&g ctta
actagtgctt act gt gt.gct gtis_‘?ctttt %280 ct aa%?gg‘?t(ﬁ\ggc g gﬁaggﬁﬁfﬂ?‘?ttc
ctaattttt3% g¥ ?at"gif‘{‘ tifq gdhe 4 08iteyc ot gpEvayFitdtodiaatoc aoktaingca t gcc
ct gt gcct gimgsREpr espRearBgraali¢at c@ 2400 agat cctcaa gaactggtat ttcagatgat
t gt gaact aggt tctggaaat g@ 2460 aacccaggtc ctctggaaga gtaataagtg
ct cttattg§1§§%@g§’?¥f€r@“€‘o&g€%’éct@2520 acctgactta ctctttaaaa aaatttacac
agaggagt AHERECOG Gt ht4c4plY &Y catttgaac ctgttctctg
gccccagatt ctacgecttaa gtggg%aégggtt@ 640 taag?ggégsgct atattaa atgtttctta
catacctttc tct gq{lt'ﬁ%?é’eé%@tﬁf{ﬁ%'éa@ 2700 atgtttttgc agacttcatc taatgtcaat

accct aaagtISUBEETGLcMRIAIAI GREA RoBIbAace) 2 al galtog tgacacagy
cctt™@ 2820 catgaaactg gcccctaggt gttcctgata

agaccaagi@ 0}gcatgcact aégtc > g )
gat at aaad®!'Hdgct get t § g cehaie W3 Hemo amplified awith agKpoklGHsIBgIiMGHenaac
t aat gt gaadinetsedg@dinat DAt C t cgaa at ggcgccaga
t agaagt g'? atttact ity Ié‘a%cftt?gg%%%% %@ﬁ@?t g‘%'fa?“t%ga ‘%{?‘?@?‘er‘?“dﬁt ttt
tttctgagst RatRPRXEl R+3racs iR te obl@mapmayagpacarBt-tglt pjgsmict aac t ctt gt agac
caggctggtc ttgaactcac agagaaccag@ 3120 ctgcctctgec ctcccgagtg ctgggactac
aaccacagga cactagatga tttatttttt@3180 attttttatt tttttaaagt ggcct gaaat
tgactatgta gcctaggcct taaactaaca@ 3240 cattcctcct gctttaatat tctaagtttt
aggattacaa tcatgatcca ccacacttgg@ 3300 cttcagggtt tggttttatt tatttgtttt
tgtttatttg gtttttcgga gacagcattt @ 3360 atctgtgtaa cagccctggc tgtcctggaa
ctagctctgt agat caggct ggccttgaac@ 3420 tcacagagat at gcctggag tgctgggatt
aaaggcat gc accaccacct ggccctaaag@ 3480 gtattttgag atagggactt tagttatagg
ctggtctccc aattctcagt catcctacct @ 3540 taccctcctg agtgtgagat tagaggtaaa
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gagttacata gaagaccctg tctcaaacac ataaaaagac tgggatgaac ttggcagaat @ 8160
tcacattgaa tttgtctttg aaacaaacaa tcctttaagt tcttaagtta ccagtacaac@ 8220
ct gt aaccag gcacagggcc atttaagtag gtgcagtagt ttgacaaatt ctgggtatga@ 8280
tgtggtttaa acttatggca gaggcagtgg gt gggegaag gggatgatta acct caagga@ 8340
agtcattgtg gtattctaat cttgattcta aagtactttg aaacaatcca acttagtttt @ 8400
tgtcagattt tagtgcacac gttctgatga gtctggtagg tatgtttata ttataatatt @ 8460
gagaagt ct t cat cct t caaaacat g aactaaattt tgctttataa aacttataaa@ 8520
aatgcgttc %Mbg&bsﬁ’@’gﬁtfggcac acacctttaa tcccagcact tgggaggcag@8580
aggcaggt 9g gLGETABEAACBERIINGELIALTEETOBRIRECk g SEAFAGaIEEE 8040
tccaaatcta cac g{aaa ccctgtctca aacaaacaaa caaacaaaaa agc tg@ 8700
t aaaat act §ot (@g@t gdo.dttttat g atacaaatgt ccaagttcca tttttgttag@ 8760

taaaggtatt ctttgphiid -std@agacag ggtttctctg tggetttgga ggetgtcct g@ 8820
gaact agctc atgt agacca g(fgt ggt ct c gaagccacag agatccacct gcctctgect @ 8880

cccaagt gc®'-geticAlGiejageantigeerstgitarc-Ba{SE@dl Npytd¥agt t t t t aaaggat ca@ 8940

tt ttt t t 000
taggatt ST Ot aacr CeC APl PR et 6 AN Sp BTG o B 5000
aagaat at a€M\¢tglilt-SVat-a guanern set Lagmg@maxggpmgatgg!}aea @atgnmﬂ%teaa@l'@lzo
agt 0cat { Gnilbafin” blodREIARCEORCA ! HIHABER BEARUPIPE! uaE! BAAIUERES

C Ct ggag 240

caggacat t aat cCc agcaccaggg aggcagagac agggg cCct
ct t cct gccaleasingawitic aaesfrictien gazyme htind Ugtocobtemalabléaﬁeaaemeg:h&t(lughttc@moo
tagacccatt gé q@egt ctct ggagttgaca cacatatgca cttgcatttg cccccacaat @ 9360
gctcaaacat a3 Aat gt g tagagtagaa actgcgtaga ctagtctctg atgtttaaag@ 9420
tatttttgcfotOhHindl-cpB(lgtesZptieraattgttatc tttttctact tgtgacctga@ 9480
aggaagagg ccttca taccctctca@ 9540
tacccaaat? %é%{&ﬁ?a&@@g%%iﬁg gtfﬁé@ag}@ gttaaa tatggatatc@ 9600
ttatgctctg attt HaERCM\GgHI-8YpAa primet: c ag QOEEOEOO 9638 <210>@L6
<211>@53 >@ ntron :
<222>@ 1) . % %GE Ii%@%ﬁ?é%piolxga%?ﬁké%zﬁéééﬁzr b0 transferase
intron 2 <{mm>@6 gt aAgbamga:donctr&aad)tl@aalagggig@.taggalegwg:hwtjntacramggmt aag
agcact gact 60.0cC a t ctca
caaccat cceras iy 8RS e HbE HRY CuA SBhosiie, FAIRRLERGR cAtBbaR
at gct gattobtzmggtuatstct\mctnmaecg@elgt platsmmtict ggaa gggcct ctgc taaagttctt
at at aaat a 0 i
tatcatatagﬂi‘@i71 spme atat
acagtgtagc tgcccagtt tGehagedDNAanft@doa{‘t celj;s waga:trovidedi asaa:tergplatm and
ttatcatac ttcatt at t C t ct t.t
aggocat t o Nian el (GHRERN SRS BBl KA Bdhe pf DRI
agaaaaacacloned dyagPCR teggtlm'(ma -Rlasi\@a2t TOY @B aangtshowatig&iig.c3 grhnch
ccc ccac

tantt ot oowitbE EREfingd Bt ERBGENEEIAZ Bble sedb Rl EREPHRARERES o o

;:a;:t g: ?t ?regie:ag‘icmhcﬁma ekmﬁam?mfet @t ?gltamt t}'he :cﬁl?tl\?‘lgt a?met ataiqm':detts:were
ataattg gtatg tatgtgtatg tgtgtgtatg tcttactg
tagttcagtg ?35@@‘?&‘3 %%é Bttcct cccccatctg gagattacag atattgattt

t gaaaaagg{p tiG] SeeitrQHAdadga pgmer:ct gaagtt ct gatgctattg gcacagtt at

U acoat aact-HEPT ERAGETERR A Ao 0Y | R TR0 6! 25gca

?gt a?aaatt ct gggmﬂa:[g'tlgA17[‘B?tLinile?t629Px01 ggt agct gga att?t aggf? t gt accat ga
gcct agcat,, a aqgct, g gtaa gttcgagaca

t gggt t at g% -gi*&g?ﬁéf‘gg‘aaaeﬁ%%g@t%@c§ 3%%[9?@3 &gcég)c aaaa tcttcccttt
gccat at gga aat agt;mtga;\tgtstpqﬁ,ggﬁgc aagattacca attatgggga agtttaagaa
gtgtttgtt ta act attt ttf 000000000000@AD002539
<210>017 gzﬁ%%%%g&%a&gffg@m %gglt ﬁé?@iﬁmn seus <220> <221>@ntron
<222>0(é) 48868?);,mmm@flﬁlm{ypoxant hi ne phosphori bosyl transferase

i ntron <400> t tataa ttcattcata attt at ggcaatc ctagttttgt
at gt at t t t PN ﬁ%@ %?M%%@C%&éaéggﬁqaﬁﬂ cééggta gctttggagce
ctgt CttggmagAé@dlﬁhﬁﬁﬁﬁbl—m MACsSRIDIGGBRECt ac agagatctac ctgcctct ga
ctcct gagt g@al80 ct gagattaa acgagtgcac caccacgctga gcctcatcaa ctga ta

tcccagtttt @240 tttt A)deif2 IeAYERER ARl (With faBadr ¢ HRLARCINEY-

aactcattac@m®B00 ataggctgat ctagaaattt tagtcatctt gactcagttt ctcaagtagc
t gggatt aca@®B60 ggcaggtgct accacttctg gccataattg ttgctgttat tattcactgg
tactttacat @¥20 cacaacactg tagttcaaga ccaacatcaa agtgaatatt gtttgttagt
cacccaagat @@80 ggatttgtac ttactttgca tggtttttct tttgtcttat tttgacctgg
attttgactt @®»40 gttttatgat actgctcagg ctagtatcaa actctgtggt tcaaataatc
cttctgtctt @®00 agcctcccaa attctgggag tacaagcgtg tatcaccata cctgactgtg
ttttgatatt @60 ttccaaaaca acttttaaga attactgcag agtacagtga cagagagaga




Page 10 acaattattt agtctgaagt tgtaaattcc ctcttttttt aggctggtct catgtgccac
ttatagagaa gtttttccag caggctggtc ggccaccaac gcctggctct ggagcctatc
ctggcactcg ctgctgagta ctgggattaa tatttpgtta agttttattt gtttaccata
tgagtgcctc actggagttt cagatgtttg ctgcaagaat agcacataca tttgagtatt
ttaaagtgtt ataatcagtg ttatcccaga atatgtattt cattaaatga taagaaagaa
aatacctcca agtaaagtat gaatatatat tttggtcccc tatgctctat gtgtttcttc

tatttt gagt1kaapraraegaqgwas ctegggag\ﬁtmtdstrgﬁi@aténza&tetstBémtm 4R Pei [, gsmowed

acttagggat t ttaa agat tttat

ttct agaat t, %;%aeg'% "gg‘gﬁ%g?ﬁi ST ﬁg‘f’g echasls S{SE %&%i ’g&’ﬁm'd
ct ccat agagfl.mtjpga,t ac@pin1 segramecaniplifiéd gafnaina %’éNhB-g?HMm KeANl-a83l1 -
ctttttggtt t a ac.,& catatgc ttattttata ajgtctacag tgagtcaaca
aaccttcagd’rﬁ '%%%8%’3? ?%Stﬂﬁtbq"g??@’é‘%{est %g‘iﬁé’@ggég d‘ﬁlﬁl afRjigwed by
tgagtgttt treggaahegn alithgtheg ¢alalsgqaag@AacRekt, DAL Safirhde CAOREEMY Chain
caccaacgce, Lt ) ag aaaat gaaac ttttataaaa
gcaaaccat % ge{)g‘éa% 8 %gg@g‘gﬁleg%ﬂ 'gﬂtegﬁém&d\ﬁ”g'&ttegt& Atiainta gHGa1kx2
ctct gaaccantzgqmcmdt@tshownt;htmgc;am)t t gcactaat attttaagtt acttcaagta
gaaaattagg % tt g gccat gg_cct ct gggaa gctt aat gaa

gt at acaaa %-f g, :

. :i DAL ¥SE9H @ aat aaacagg@'t ct ct gggaa@

ggt cagaaga@ gt gt gct't QD@QI hb@(ﬁ@'ﬁiet G@Iﬁiaﬂi}t AR ad@ssehe wiaBths€REQ iR G 2760
2820 2880 2 40 3000 306%%1953%3?&%% aaat aacat taaaacat aa tggtttttcg
t't

agaacaggcfeT'el, §aaymey 3fig et OEHmoﬁfé% §lasetid e @dtajn an

ttttctttt HT0Be Wt &8 Vddtat $havanint Ghag gppat ctt ggct cacctgectc
cttttttaaimt1 ccct _acaatcfccaccaccacﬂtgagtgacag atggcttgta

t at aggt ag YIHGUOROT VEELOF §¥81%agcct ggt ¢ ct cgaaaaac
tgaatgtttt t gil_irte%ﬁaaﬁdn &f @tgrcaacca a aaatgtggat g ttttcaagac a taaaccagac

t tcatggata tttatta agaca agacagggt ggicttgaa ccacca gggct gggat
gat aggat ct at cct ggaac%i‘%)g“ﬁ'(gcﬂ‘é‘g 3t tYeptorcend, ghn é‘bﬁ%égd@ﬂf@@’aﬁ!: arm

gtcE atCE t ggveetbt M%??ﬁhﬁfl@tﬁ@itﬁtﬁr?fﬁre‘t'e%ﬁagfﬁ ﬂfax?k???ﬁ&géﬂ t%ﬁat%@él@t téﬁ%;aved
attcttggaa.ftgctg c. tggaatcaca gt aaaag t cgt at aga

t aaaggcat §' ti‘dg t”a'gé‘?’!?@veéica@bfj%ﬁ@'(u&°ﬁdgls§?ﬂ|&§6 W%?bfq arepncepiratian ef 3 g/L,

at act t t t aan@thicaédlagdrls WéreQrRUAR the flloWindFEnsTEEfiRPe FferinAGRCt CCaaa
agtgggtactmgz qatigr cttttcaaaa ccttcaatgt tttttttagt agetctgget

ccacct gcc gg—iie—%é@?—ﬁﬁﬁﬁ—r@aatttgaac gt cct ggaac ctgcctcccg taagagt gcc
cctttggatc aattaattggcgotkgt(t;@,rst weré agqjliétel Wﬁtﬁgﬂtﬁ&éléofbéﬁ&ﬂt'lat&iutlon
cccttacac 3ggaogcct agaact agccaccacc cccagagt ga égccat

act aaagat cEelecend yere mixed, wiih 2 a@@é@ﬂg@?ﬂz plasmid Ngctor
tottttt gauememhamgs@an@ﬁ:m 8bfialrdddand Nucke@efr aﬁfaﬁn%g%é?r@t@ed to
attactagga agt gctttt tcc%aglggf@ ttaaaagetg cttacttial gaggetagaa

t gt ggat gc®P %gdg Age ddth 8%{8 23.c c He d@ngfestian was perfarmepsh threq times
t gcaaaaaafor aadhavaterd TRACHamsiédel Lddial Wélel seddiaf H 926 WNIPIRE SR 350
at gccatttgeléégejg tt tactaaattg ccatatgttt ttgtcaatca ctgtactgat

tttcctagt culiueed {n @ggincybatos Lnder qapditiong aefa 34 @ndt ﬁ%gCOz
gaagt gt gt @n@dmcm@hc@i amgwqem@@ytédpsﬂweﬁté&w L FESC 1A BRI max
aattgtcct@bgé? %ﬁ atgaactctat t?ttat gattt ttaaatttta
at actt at g%ﬂ%t' ? ?ra trangfectinge G418 Hayiyeaen: was added dtinal
cccaggt cgoriceh@afie $o0GRUAhLYIIOt aaacaaaaac tgtatttaga tgctttatat
catctttt 3@ gggt ct gt t gacacaag cttttta aacagbogat t ggtttctget

ggt act ca gcat at cAMBAt §tdaysa °B}a hgdeangtedtion: A3fidc (final seansestration;
agaat accadooug/mi) and 6-TG (final concentration; 50uM) (Wako Pure Chemical Industries,

Ltd.) were added, followed by culture for 6 days. After the culture, all the wells

were confirmed, and G418/6TG-resistant colonies were isolated. The resuits
were as shown in Table 1.

[0119] The results were as shown in Table 1. The number of
(G418/6TG-resistant clones obtained by the CHO 1kx2 antibody vector was 6




SQL 17629P agtagttcta atgcatacca actggagtta ttgcaagatc tcttattttg
tcatgacctg aaaaagtatc ttttaatcca <210>4. 18 <211).04473 <212>@NA
<213>@Cricetul us griseus <220> <221>@ntron <222).0(1)-(4473) <223>@cHO K1
hypoxant hi ne phosphori bosyl transferaseéi ntron 4 <400).018 gtaagtacct

t aaagggaaa gcaaagaatc atttttatac caagaatcaa ttagtaactg@® 60 tgctttcaat
cactcacttg gagatacttt aagtaagcaa ttattgttta atacttgcaaNl20 agtaccctta

tatagtttta tatat cttctaoe?gact at at a gccaaat gac ach??aat ct @180 aat agt aaca

ct aaaaat c €lanestRegt 240t eallst g &Yt thecathenhant én thet kT IREMBOl00Y Page/estyr,
tct aat tt 9G4 FFE998&ant 8h&d A AGAAGIHEEY ttatgtatac cttaacggat
gagcagt cgg_gtgtgtgtgt gtgtgigtgt gtgtgtgtgt gtatgacgtg gagttgggag
tctcacttt OtRfHdialiadh tacttcagat taagggaagt gaaaaataca gtagaagagc
gctcacagit ttgitatagif ttcacacaac jcagapgheroftgtdtaatc tttgatcitg
cagat ctctg aaaat caagpy omampatétt [t attifteg@eed t at tj clusibegiof Ritégatad
ttagttttgg tctttctgop GROEAGDBL g [achérdstmasber dfat CCldeme/aghmgtgocd
gagt aagt {c | t | reaieaiticidr® |00t t @@RaGst 9Ct Gt bioAes 8k detirahigid
gtgtgt gt gt gVBEGL gt of asquiigpE! 9 |t atEhtbAEARSd bRgCGcat alhyEYuBRaRCac
actgtgcctt tatattctcp togefaddlias 9 [t t 9gahsiné PORCT U CByBriiifdtbhaHrafas
ttgtaatctg tccctttcaf agtttttagt |tctitaffpascttctlaaagt aat aaaaatt
tctttt gt JEREPREL D totacttgic [ftaaat agac taat ggagca ctttgttgat

A

J

tcttgatgga ta?uﬁ%ﬁ} tc aaggt acaga catgoggtta taggacagcec ggacat gt ag
ttccatgtat cgyggdpotop ctctgagceca [gtgtgtgtgt gtgtgtgtgt gtgtgtgtct
ttgagttcagt 'd_gbddd tattccaatd tatactggac gtat gaat gt ttctgcagat
U Honbiega0
i

agacaact ¢ A | aaaapctgta |t cat gggagastt 99yt cat tybgtgaset ot
gct agaaggg c aactttatga jaagcggagtt aaatftatct agaat gtagg
t—a

tttgttgat gtagcaac atagcctagt—ttatataagc ggaagacact agcetgtgtt=a SQL
17629P tggggagaaa ggcagtcttt atcccagcac tctgcccagg agggctacac agagaaaccc
ttttatttt jp{igEsdaipld 4AkdigisabRechodRagoRJg ttgct gggaa ttgaatcagg

tctctccagC cccgtagttt gigigtatat gtgtgtgtgt gtatatgtgt gtgtat gt g
gtgtgtctgt gtgtctagtagt G&ag@ga'g%‘?‘cwgﬁ 3§§a§e§tw'3g§e'§dga§aomdﬁoga% from
t ot cot cCt GiohekOmEE Wefe LBRMAH B thatiamishagioh ditthactiibgtulzaamtiddyadector
Caggaaatta agcaat at,a ct cacaat ct Caaagt cacCca tCt_ttCttg%PtCt :tgttttt

ggggaact t Bngeredgsistnt {osddBiand eLhPcagesytbivation reqivspecticdo: temst hort
ccattttt agRROREAEbARMER! by BRCAAIONAE POR Fcaclih CERACID GRRANE DNAJas a
cagttgcagt agattctgtt aaatcttagt ggtgagatta tatgtgtgta cacatacaga
ctttgtatcterdB@f ctact acttaagtca tttgactcct ttgaaataaa actctcagtg

acagttttggopidcatt ggaFEQBC‘(F\g@é 8Gypieaanigram for exsRftiTRetans 0RhAARGIysis
caacctccca aat gaaacat Page 14 taaa,aag;ytt@@soo cagaagcagc @60

t gt ct caaafl@iPmaiegaussecombipation Feadliop by degeBwoP@Rect t ggaa@@®00

catttttaag@mb60 gt gt gAGhHeCRIRON LR PindhdH Sib GBS Bttt f ene (1)
gt agaat t ga@®00 ccct cagct a@®60 ccaagt&_%ét 1020 gctagttatt 80

agt aat ct géfieatiae ag tacagtain §1 F0F)ca gHaBZe®P) A5k an aavReEyIheRyY

act t gt gaag@ik3&hughbé 4PRARAEB MR- rRERERR ede %591% %ﬁ%ﬁﬂﬁ@?q 1 2R8in
tgtgatttag@ 1620 cgatcttaaa@ 1680 tattgt(?gﬁ 740 tgggtttatt @ 1800

cat acacaa&8@EUYBE (Diheld behwren 4Rt &cen {Ysr Hreavrder PG K)sye

caaat t t t ag{fI A% MES il AYHHBYAR IR FéambiiAi) aaagt aaat g@2280 SQL
17629PX01 a caaggtcaogxt ataatt actgtttg aaag&gg&;a tttggccaaa

gatttgcat @M catcctc d1688hpa R¥AhtHtRIRINg o & @nelad Rgett of the

att gt t tt nah ShARGAKT cHz 884 RHR (tT?%Ht@Q§Q1%pt b @oAGRliAg CHA2 (5)

gt ccat agaa aaccttgctt gaatattcta af aataaagt gctitgagac tgcat aaﬁgrct

gt gat t ct ceéndggy®ertt elc thec antifpshyt bghtt ¢hpinsagence (Haert bg agaujed: rem the
agacacaccgeﬁ%%t ghiyt By Cﬁ&%lﬁag@&l@ QR6MORCAEN AMPIRaS L &h HPRIMHR for
ctagagact § gt gacaaacc’ tcctccaaca ctagggacca aacattcaaa ccacaagat(g

aaaaagt t ghogwicgeus decombioatiaiyaat gcagagt gct ttgagaacta gt gaacat gt
aaaacgctgc aggattccggag rgﬂpgfi%‘ﬁ@éﬁ BDINEC Wt il 5998 (ﬂgmagé\aés an
aagagaatag agtatttttc citagtdtag gat Jggaaaa taaaattita afttgtacag

at t acact t indgytfor beroalggous easambinptiondesiveen § Hfdlt anchthederded gegias, anghthgcaggac @

3000 t agt t s 8 3240
aact 1 at sably 30 Srerel b A PEET Shaarh b s e, SR TAE NG

atgt gt acaa@ 4080 tgttatgtta@ 4140 gtcaagat ac@ 4200 ccagagaaat @ 4260
tgaacatatg@ 4320 SQ. 17629PX01 ggtcaaatat tctttctaat agtatacttg tttcaagcag
gat acagt at aat caaat ac@ 4380 aagcaagaat ttcccagagt tatatgattt tactgataat
tggaaatata tctcacttca@4440 ttttctgatt ttcatttctc ttttttcttc

t ag




<210>@9 <211>@683 <212>@DNA <213>@Cri cetul us griseus <220> <221>4intron
<222>@1)..(1) <223>@CHO K1 hypoxant hi ne phosphori bosyl transferase intron
5 <400>@9 gtaagtgctg gtaagccagg gaga gccat ccatttaggt aaataaaaca
at gaaaaaag gctcgaggca aggctggtct gcctatgcca gggtatgtgt tcttatttca
gttattttcc tccagtgctt aaacagattc gtagcctgtt gactcacaat tttaagaacc
at aaaaatct ctgtctaaca gtctgcctta aattcttcag tatttttcat ctgcccctag

tatttttgt gshowd bélaw! t OndRa AR HENAYY PSR DRA AWRGHISE!3 AAWARARR an
tttctcttat, &%?éttcttt acaagaacag ccaat gccca gﬁgtat tga tcttaatatg

atttgct at tiP Qs d§eRRERateR be Baddhe daraat bei facas, and
tgt at t t ccahg PNAhRRAHeeLRAEY Gt PCRARAICALA tith! {JﬁrﬁEP‘i@E-@s‘Y A S- %8%%1 as
catgtgtttt taaaatactg ttctgtttta gcatgcctgg tacataatag aacacaaaca
tgttttgat tShOWGRAIeW.gg agat ctgect getggttttt tttactgtge agtat caaat

at gt ct t t ggo¢2HGIAPRY phREAJAgt ga gtgatcccta aaaaccagtg ttagaaactt
tgtcaacttc_atacctcttt tacacct tc aatatatttt ctttccacat gattttataa

gt at gt ct g&@ - " BHeE T ¢ SCATAG] RalSEQHRMOBRN cggaaa gaaaaggat a
gotttctttt agact(g.tmg_ge §2AtGheGet tcttttaaaa taagttttat attcttagaa

gtactttgta aa a 8taaa aaaaccaaaa agcttttctt tctcattaag
ctatccctttd @‘g Iﬁ& EEACCAGER gdSEQ IR MoaBBhc tctctttgtt

gtgtatat gqofase b, YRIHARUnpIFRGGH (ohéfude YGRDUBEET LA MIAG At 0t &t
ctttcttggg ggaact agct cccaagtgct gtagcCtataa tttatggaac aaactat

t gt aat acc&! m@aéﬁﬁﬁaogét@%meseggalt cdihecrgstits) wese as tshgunt indfigs.g3 (B)
cagtatttt% tcccta ctcctacctt tcaagaacct atcgtttttc tcctttatgc

atgt gt at gc ta act at ag@® 60 taaagact aa@dl20 ctcttgaatt @380 cttgttttta@®@40
tttccagct c@®B0O0 gggat 3@5@@@(@@ apdt (§) agerob@sI o §ggntasenthg @8 Obtained

tat at QP t t t t

gagggagggt @gge 2?@2{:? g(‘? % %%yagggtgg? aﬁ%@g ? Sg a%%og%égp F & gctac@

1020 t caceMplifs@ioroBeductscwesst mr@mgdongac@@eg@mmmmdt&cum@,lzeo

tatcattttqr@éa’igﬁthg{é%% ttg@;g&rﬁagg@grg;@atc@)&g@d §(gtctcacc tttttattat
is By 1S
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[0129] Manufacturing of NR probe
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ttcacatgat gaccctactt dgteanyfaglre gdeHO 2 alsx %ﬁjDOdgg(ﬂcgadgahhas
aaat at agt ca hawelogoas @Nﬁa@@gmam@é%bmeng&%wﬁsﬁ ah8 ¥ S Fig.

t aagagaaa% (Bﬁl&tfragm%nts homologus to target hprt gene (CHA1-2.5 and CHA2-2. 5) were
cloned by a PCR reaction (KOD-Plus-Ver2, TOYOBO) using genome DNA of
CHO-K1 cells as a template. As shown in Fig. 7 (A) which will be described later,
CHA1-2.5 and CHA2-2.5 were set to a sequence homologous to a region
containing exon 3 of the hprt gene. MIul-CHA1-r primer and Bam-CHA2-s pfimer
described in Example 2 and the following primers were used as primer sequences
in the PCR reaction.

[0137] SseNru-CHA1-2.5k-s primer:
5’-ttCCTGCAGGTCGCGAgtctgtgtgtatgtttgtgataggc-3' (SEQ ID No. 67)
NcoNru-CHA2-2.5k-r primer:

5'-ttCCATGGTCGCGAtgaaggttatagagcataggggace-3' (SEQ ID No. 68)
[0138] Acquisition of CHO 2.5kx2 antibody vector | ‘

The CHA2-2.5 sequence amplified with the Bam-CHA2-s/NcoNru-
CHAZ2-2.5k-r primer set was cleaved with restriction enzymes Bam H| and Nco i,
followed by replacement with the HAZ sequence in the basic vector+neo R+igL
plasmid. Further, the CHA1-2.5 sequence amplified with the SseNru-CHA1-2.5k-
s/Mlul-CHA1-r primer set was cleaved with restriction enzymes Sse83871 and Miu
1, followed by reblacement with the HA1 sequence. Next, DNA sequence 8
(heavy chain cassette) was inserted into the restriction enzyme Mlu | site to obtain
a CHO 2.5kx2 antibody vector shown in Fig.6.
[0139] Acquisition of CHO 2.5kx2 antibody vector integrated clone

The CHO 2.5kx2 antibody vector was purified and linearized in
the same manner as in Example 3. The linearized vector was dissolved in
sterilized water to a concentration of 2 g/L, followed by introduction into 1 x 10°
cells.

[0140] Next, screening with a selective drug was carried out in the same
manner as in Example 3. As a result, G418/6TG-resistant colonies of 5 ciones
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<211>467 <eddnigBaiona@pRsERcific it thetargatipst keeswabesntimet by theoiellewiagt i de

prinmer to LIy rt nce from HT1080 SQ
17629PX01 %@Jﬂgﬁé’g@ aﬂeg 8%@%@?'&6%%6 gctgt aatc atggtctccg gagact gaag
agct at t gt ¢@@@HB0 t gagt BB pndocEKnainmaoiedils oPa0aaalysis211) 446
<212>@NA >@\'5 | fi.¢Ci <22 > | d I gonucl eotide prinmer to
anplify a°§§3’}%’| or|1 é)#JShr%F@hE'ééﬁg%ﬁ%%ge@%@nm E|1§§0 <400>026 acatgttctc
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a1y DB e a5 el 000% Ko G B Gar SHARES fBRe Enfbod®
heavy chain sequence (7), a neomycin-resistant gene (8), and an antibody light
chain sequence (9) held between CHA1-2.5 (4) and CHA2-2.5 (5) in a vector DNA
{6) are integrated into this region by homologous recombination.
[0143] DNA (3075-bp DNA) containing CHA1-2.5 (4) and a part of the
Q antibody heavy chain sequence (7) and DNA (3228-bp DNA) containing CHA2-2.5
(5) and a part of the antibody light chain sequence (9) can be acquired from the
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o

genome only by homologous recombination and thus can be an index for
homologous recombination.

Accordingly, a 3075-bp DNA shown in Fig. 7 (A) was set as an index for
~ homologous recombination between CHA1-2.5 and the target region, and the DNA
‘ was detected by a PCR reaction with primer CHA1-seq-s11/Notl-spacerA-s. On
the other hand, 3228-bp DNA shown in Fig. 7 (A) was set as an index for
homologous recombination between CHAZ2-2.5 and the target hprt locus, and the
S DNA was detected by a PCR reaction with primer IGL-Cs/ CHA2-seq-ad.

[0144] CHA1-seg-s11 primer:
5'-GACACATGCAGACAGAACAG-3' (SEQ ID No. 69)
CHAZ2-seq-a4 primer:
5-GTTTGCTAACACCCCTTCTC-3' (SEQ ID No. 70)
[0145] Next, the PCR amplification products thus obtained were

analyzed by electrophoresis on 1.0% agarose gel. The resulis were as shown in
Figs. 7 (B) and (C).

In Figs. 7 (B) and {C), numbers 1 to 5 represent clones obtained
with the CHO 2.5kx2 antibody vector. Both the 3075-bp and 3228-bp PCR

amplification products were confirmed in 4 clones among the acquired & clones,
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<210>029 <211,436 <212>@NA <213>@A\rtificial <220> <223>@esi gned
oli gonucl eotide to make a |inker <400>029 cgcgtatctc tagaataatc gatagaaagc

&o@%)ﬂ&@orﬁ&hé}:d@ﬁea@&ﬁ}@% g213>@\rtificial <220>
olloonucl ke a | inker <400>030 gatcctgtaa

<223> Si

gctttc@tht Jgg‘iﬂt At e REaESEaERRn0D 36 Page 23 SQL 17629PX01
<210>031 <211, 430 <21%@N@0§ﬂé&ﬁ@rﬁtbgfdh©hadf tﬁ83§’ﬁ0@3ﬁi@ﬁﬁbcﬂﬁe%ctor
ol i gonucl eotltg g é rtBJOfy t he SV40 pronoter, SV40 glnal and
neonyci n &G 0e 4 FEB!E WEgBfoeones Arawret iR ExarRlgdyyas confirmed by
ggaaagaacq@lﬂﬂﬂﬁ@%ﬂﬂ{é@@ﬁ ggﬁ%%?n<210d43|2 <211>P79t <§12;r@)NA| o to amplify the
<213>@\rti <220> < > si gned ol i gonucl eoti de

SV40 g\ omi%’lé&] sva0 pbid B Bgisad tgﬁ\%ﬁ'r@@ﬂfgm for rexpiaining cetajisnel Sadbema?2
ctt at cgat thybAgiReRGARMEMHHFIaFacac agat gt aatg aaaataaaga tattttattg@@ 60

t cgaaga actcca caO00000000000000000000000079 <210).033 <211>@0
<ggg>g@m% <213>@\?t,fﬁ@ ghownJg~Fig. 8 (A), a target region (2) in homologous

recombination of hprt gene (1) is set so as to contain exon 3 (3), and homology
arm 1 (CHA1-2.5) (4) and homology arm 2 {CHA2-2.5) (5) are set so as fo be
homologous to two adjacent regions in the target region. Only one Eco RV

restriction enzyme site is present around the target region (2), and only one Eco
RV restriction enzyme site is present within the target region. On the other hand,
in the CHO 2.5kx2 antibody vector, only one Eco RV restriction enzyme site is
present in CHA2-2.5.. A neomycin-resistant gene sequence (6) in the CHO
2.5kx2 antibody vector was designed so that an NR probe can be hybridized.
.[0148] As shown in Fig. 8 {A), when 12302-bp DNA has been detected, it
is determined, from the position of the Eco RV restriction enzyme sites and the
chain length of the DNA sequence, that the CHO 2.5kx2 antibody vector has been
integrated into the hprt locus of the clone.

[0149] Manufacturing of probe

An NR probe having a sequence complementary to a neomycin-
resistant gene in the CHO 2.5kx2 antibody vector was provided in the same
manner as in Example 5.

[0150] Preparation of membrane

Genome DNA of each cell clone was extracted from the 6TG
resistant colony and was cleaved with an Eco RV restriction enzyme. The
cleaved genome DNA was subjected to a Southern hybridization analysis in the
same manner as in Example 5. '
[0151] As shown in Fig. 8 (B), in all of the analyzed 4 clones, a 12302-bp
DNA fragment was detected by the NR probe.

[0152] Example 8: Confirmation of homologous recombination in two

chromosomes of CHO cells

Confirmation of remained wild-type hprt gene by genome PCR
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<223>@esi gned ol i gonucl eotide priner to anplify an anti body vari abl e
regi on <400).033 taaaaggtgt ccaggatgtg cagtttcagg000000000000000000030
<210>034 <211>030 <212>@DNA <213>@\rtificial <220> <223>@pesi gned

ol i gonucl eotide priner to anplify an apgi body vari abl e regi on <400>034
gaggccgat g aaacagtgac cagagt ccct 00000000000000000@@B0 <210). 035 <211>030
<212>@DNA <213>@Artificial <220> <223>@esi gned ol i gonucl eoti de priner to
amplify an anti body constant region <400>035 catcggcctc caccaagggc

ccat cggt ct 00000000000V GEOBOVO3 00k MikbiFpe LPTh GerED reraging \WE@NPSHrmedepo Pxo 1
<21.3>@”'f¢10#oﬁ$ .ngz%ﬁ%%ggt%ﬁ@e%h@w& SGidellfec P drloBEBd 1Y an

antlbody stan eglon < agcggcc gctcatt
fixo Gi2Q0HER7 anftuddyavectep 1aztd@meHO 2.5kx2

<213>@A\rti 2 0> < signed ol igonucleotide priner to anplify an
ant i body @Shg?‘iﬂ'eé rg %ﬁ%‘%ﬁB 7 ggtcgccacc atggagtttg gactgagctg
ggttttcct {otg3jgctattt Figaa@a@gpisg'a@ﬁél diagram for explaining details of genome

ccaggat gt 19/9/018/810/9/9181818) 0>@8 <211>@30 <212>@DNA

<213>@\v tirterdl %’ﬁ%%é%‘? 38@ i'de prinmer to anplify an

anti body vari abl e regmnhstBtl@ctaﬁtdrggmg gaﬁg:cﬁgeﬁ)gshows PCR in wild-

aaacagt ga <210>@9 <21 @l\fA

<213>4Art|(i C 0: ; sqhéﬂgﬁ%?sgorf&ﬁ%% e@lgn I“mer thmolo |fy an

anti body vagdrabinatitreof @an ptDQERd (1) is set so as to contain exon 3 (3). In vector
non-introduced wild-type cells, DNA (2322 bp) of the target region can be

amplified by a PCR reaction, and, thus, the remaining of the wild-type hprt gene
can be confirmed using this as an index.
[0154] The drawing located at the center of Fig. 9 (A) shows PCR in
heterojunction-type homologous recombinant cells comprising a vector integrated
into an hprt locus of one X chromosome. In one chromosome, vector DNA (7)
(containing CHA1(4), CHA2(5), and an antibody heavy chain, a neomycin-
resistant gene, and an antibody light chain sequence held between CHA1(4) and
CHA2(5)) is integrated into the target region (2) by homologous recombination.
On the other hand, another chromosome holds a target region, and DNA (2322
bp) in the target region can be amplified by a PCR reaction, making it possible to
confirm the remaining of the wiid-type hprt gene.
[0155] On the other hand, as shown in the drawing located right in Fig. 9
(A), in homojunction-type homologous recombinant cells comprising a vector
integrated into both X chromosomes, only recombinant DNA is expressed, and
DNA {2322 bp) in the target region is not amplified by the PCR reaction.
[0156} Based on the foregoinig understanding, the 2322-bp DNA shown
in Fig. 9 (A) was set as the index, and, for the DNA detection, 2 PCR reaction was
carried out with primer CHPRTs/CHAZ-seq-at.

Next, the PCR amplification product thus obtained was analyzed
by electrophoresis on 1.0% agarose gel. The results were as shown in Fig. 9 (B).
[0157] in Fig. 9 (B), WT represents wild-type cells, 1kx2 vector
integrated clones (1, 2, 3, 5, and 6) represent CHO 1kx2 antibody vector
integrated clones acquired in Example 4, and 2.5kx2 vector integrated clones (1 to
4) represent CHO 2.5kx2 antibody vector integrated clones acquired in Example 7.
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[0159] Example 9: Long-term stable expression of antibody by recombinant

vector clones using CHO endogenous promoter
Manufacturing of CHO CHEF1P vector
A CHEF1« promoter was amplified with an EF1aP-MIul-F/EF1aP-
Xbal-R primer set using a CHO-K1 genome DNA as a template.
[0160]

EF1aP-Mlul-F primer:
5-AGAACGCGTCCACACAATCAGAACCACA-3' (SEQ ID No. 71)

EF1aP-Xbal-R primer:
5-GACGATCTAGAGGTGGTTTTCACAACA-3' (SEQ ID No. 72)

[0161] Further, an igH gene was amplified with a CMV-seq-s/MIul-CMV-
IgHL-SVpA-a primer set using a CHO 2.5kx2_H-neo-L plasmid as a template.
[0162] CMV-seq-s primer:

5-AGGGACTTTCCATTGACGTC-3' (SEQID No. 73)

Mlul-CMV-IgHL-SVpA-a primer:
5-cttACGCGTAACGTCTCGCCCTTTGGTCTC-3' (SEQ ID No. 74) _
[0163] Next, the CHEF1aP and IgH gene thus obtained were cleaved
with Xbal and Nhel, respectively, followed by ligation. Thereafter, a band of the
CHEF1aP+igH gene was subjected to gel extraction, and the CHEF1aP+IgH gene
was cloned into a TOPO vector (Invitrogen), followed by cleaving with Mlut to
obtain a CHEF1aP+IgH gene cassette.

[0164] On the other hand, a CHEF1a promoter was amplified with an
EF1aP-Hindlli-F/EF1aP-Hindlil-R primer set using CHO-K1 genome DNA as a
template.

[0165] EF1aP-Hindlll-F primer:
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5-TGTAAGCTTTACCACATTTGTAGAGGTTTT-3' (SEQ 1D No. 78)
[0168] The CHEF1aP and Igt gene thus obtained were cleaved with
EcoRl, followed by ligation. Thereafter, a band of the CHEF1aP+IgL gene was

subjected to gel extraction, and the CHEF1uP+IgL gene was cloned into a TOPQO
vector, followed by cleaving with Hindllt to obtain a CHEF1aP+iglL gene cassette.
[0169] The CHO 2.5kx2_H-neo vector was cleaved with Hindlll and was
dephosphorylated, and the CHEF1aP+IgL gene cassette was inserted thereinto to
obtain an H-neo-EF1L vector. Next, after Mlul cleaving and dephosphorylation,
the CHEF1aP+ligH gene cassette was inserted thereinto to obtain a CHO CHEF1P
vector shown in Fig. 10.
[0170] Acquisition of CHO CHEF 1P vector recombinant CHO cells

Linearization, introduction into CHO cells, and screening of the

constructed CHO CHEF1P vector were carried out in the same manner as in
Example 3 to acquire CHO CHEF 1P vector recombinant CHO cells.
[0171] Confirmation of long-term stability in antibody production of CHO CHEF1P

vector clone

The acquired CHO CHEF1P vector recombinant CHO cells were
subcultured (selective drug-free medium: Advanced MEM (GIBCO) supplemented
with 8% FBS, 1xGlutamax {GIBCOQ)) under conditions of 7°C and 5% CO, and
were used in a timely manner for the measurement of the amount of antibody
production.
[0172] Cells during subculture were peeled off, were seeded at 2x10°
cells in a 100-mm dish, and were cultured under conditions of 37°C and 5% CO.
overnight. The cultured cells were peeled off and adjusted to 3x10° cells/ml.
The cells were seeded in a 12-well plate in an amount of 1.5 ml per well and were

cultured. After the elapse of 24 hr from the start of the culture, the medium was
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homologous DNA fragment having chain length of 2.5 kbp and expresses antibody

heavy chain
Manufacturing of recombinant vector that expresses antibody heavy chain

The CHO 2.5kx2 antibody vector prepared in Example 7 was cleaved with
a restriction enzyme Hind il and was subjected to slef-ring closing to prepare a
CHO 2.5kbx2 heavy chain vector shown in Fig. 13.
[0175] Acauisition of CHO 2.5kbx2 heavy chain vector recombinant CHO cells

Linearlization, introduction into CHO cells, and screening of the

constructed CHO 2.5kbx2 heavy chain vector were carried out in the same
manner as in Example 3 to acquire CHO 2.5kbx2 heavy chain vector
recombinant CHO cells. As a result, 130 recombinant CHO cells per 107 cells
were acquired.

[0176] Example 11: Acquisition of stable expression CHO cells by vector that has

MAR derived from human hprt locus intron and expresses antibody heavy chain

Manufacturing of MAR non-transcriptional vector

MAR (hprtMAR1) of a human hprt gene intron was amplified with
a Xbal-hprtMAR-s/Xbal-hprtMAR-a primer set using the genome DNA of an
HT1080 cell line, a human-derived cell line, provided in Example 2 as a template.
[0177] Xbal-hprtMAR-s primer:
5’-UTCTAGAtagttatgageccatgtece-3' (SEQ ID No. 79)

Kbal-hprtMAR-a primer:

S'-tTCTAGAcggtgaaatcctgtctctac-3' (SEQ ID No. 80)
[0178] The CHO 2.5kx2 antibody vector prepared in Example 7 was
cleaved with an restriction enzyme Xbal, and hprtMAR1 was inserted thereinto to
obtain an MAR non-transcriptional vector shown in Fig. 13 (A).
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Mlul-hprtMAR-a primer:
5'-ttACGCGTcggtgaaatectgtcetctac-3' (SEQ ID No. 82)
[0181] The CHO 2.5kx2 antibody vector prepared in Example 7 was

cleaved with a restriction enzyme Miul, and hprtMARZ2 was inserted thereinto.
Next, the product was cleaved with a restriction enzyme Miui, and the antibody
heavy chain expression cassette of Example 2 was inserted thereinto to obtain an
MAR transcriptional vector shown in Fig. 13 (B).
[0182] Manufacturing of MAR CMYV transcriptional vector

MAR (hprtMAR3) of a human hprt gene intron was amplified with
a Bglil-hprtMAR-s/Bglll-hprtMAR-a primer set using genome DNA of an HT1080, a
human-derived cell line, as a template. '
[0183] Bglil-hprtMAR-s primer:
5'-ttAGATCTtagttatgagcccatgtcce-3' (SEQ ID No. 83)

Bglll-hprtMAR-a primer:

5'-ttAGATCTeggtgaaatcctgtetctac-3' (SEQ ID No. 84)
[0184] The pCR-Bluntll-TOPO+antibody heavy chain expression
cassette prepared in Example 2 was cleaved with a restriction enzyme Bglil, and

hprtMAR3 was inserted thereinto. The product was taken off with a restriction
enzyme Miul to obtain an antibody heavy chain +MAR expression cassette.

[0185] The pCR-Bluntll-TOPO+antibody light chain expression cassette
prepared in Example 2 was cleaved with a restriction enzyme Bglll, and hprtMARS3
was inserted thereinto. The product was taken off with a restriction enzyme
Hindlil to obtain an antibody light chain +MAR expression cassette.

[{0186] The CHO 2.5kx2 antibody vector prepared in Example 7 was
cleaved with a restriction enzyme Miul, and an antibody heavy chain +MAR
expression cassette was inserted thereinto. Next, the product was cleaved with
a restriction enzyme Hindlil, and an antibody light chain +MAR expression

cassette was inserted thereinto to obtain an MAR CMV transcriptional vector
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The analysis of antibody productivity of recomblnant CO clones
acquired by MAR vector shown in Figs. 13 (A), (B), and (C) was carried out in the
same manner as in Example 9. |
[0189] The resulis were as shown in Fig. 14. As is apparent from the
results, clones that could maintain antibody productivity were only clones with a
vector into which MAR of human hprt is transcribed only by transcription of the
hprt gene at the vector integration site being integrated thereinto. For clones
-acquired by a vector having a human hprtMAR non-transcriptional structure and a
vector having a structuré that the target protein gene and MAR are simultaneously
transcribed by a CMV promoter, the antibody productivity was lowered during
culture for 7 days.

| [0190] Exampie 12: Acguisition of homologous recombinant by vectors that have

homologous DNA fragments having_chain lengths of 200b and 500b and express

antibody heavy chain
Manufacturing of CHO 200bx2 vector and CHO 500bx2 vector

Homologous DNA fragments (CHA1-200 and CHA2-200) of target

hprt gene were cloned by a PCR reaction respectively with an SseNru-CHA1-200-

s/MIul-CHA1-r primer set and a Bam-CHA2-s/PciNru-CHA2-200-r primer set using

genome DNA of CHO-K1 cells as a template. CHA1-200 and CHA2-200 were set

| to a sequence homologous to a region containing exon 3 of an hprt gene. The

following primer sequences were used in the PCR reaction.

[0191] SseNru-CHA1-200-s primer:

5'-HCCTGCAGGTCGCGAtggaatcttctaticctgattt-3' (SEQ ID No. 85)
PciNru-CHA2-200-r primer:

&'-tACATGTTCGCGAtcagceactcaggagtcagag-3' (SEQ ID No. 86)

[0192] The basic vector+neoR+IgL plasmid of Example 2 was cleaved
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of 200b shown in Fig. 15 (A).

[0193] On the other hand, homologous DNA fragments of a target hprt

gene (CHA1-500 and CHAZ2-500) were cloned by' a PCR reaction respectively with

an SseNru-CHA1-500-s/Mlul-CHA1-r primer set and a Bam-CHA2-s/PciNru-

CHA2-500-r primer set.

[0194] SseNru-CHA1-500-s primer:

5 #CCTGCAGGTCGCGAgatgcectageatgtacetgg-3' (SEQ ID No. 87)

PciNru-CHA2-500-r primer:

5'—ttACATGTTCGCGAtaagtacaaatccatcttgggtgac-B' (SEQ ID No. 88)

[0195] Next, the basic vector+neo R+IgL plasmid of Example 2 was

cleaved with restriction enzymes Bam Hi and Pci |, followed by replacement with

the CHA2-500 fragment. Next, the product was cleaved with restriction enzymes

Sse83871 and Miu |, followed by replacement with the CHA1-500 fragment.

Finally, DNA sequence 8 (heavy chain cassette} was inserted into the restriction

enzyme Miu | site to obtain a CHO 500bx2 vector having a homology arm length

of 500b shown in Fig. 15 (B).

{0196] Acaquisition of CHO 200bx2 vector and CHO 500bx2 vector recombinant

CHO cells

Linearization, introduction into CHO cells, and screening of the
constructed CHO 200bx2 vector and CHO 500bx2 vector were carried out in the
same manner as in Example 3.

[0197] Despite the fact that the introduction operation was carried out
twice, recombinant CHO cells were not acquired at all in any of the CHO 200bx2
vector and the CHO 500bx2 vector.

[0198] Example 13: Acquisition of homologous recombinant by vector that has

homologous DNA fragment having chain lenath of 5 kb and expresses antibody

heavy chain
Manufacturing of CHO 5kbx2 vector

Homologous DNA fragments of a target hprt gene (CHA1-5k and
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following primer sequences were used in the PCR reaction.
[0199] NsiNru-CHA1-5k-s primer:
5-tATGCATTCGCGAAtctcaggtgataggagacataagac-3' (SEQ ID No. 89)
Bcll-CHA2-s primer:
5'-ttTGATCAgactgaagagctactgtgta-3' (SEQ 1D No. 90)
BspNru-CHA2-5k-r primer:
S-tTCATGAaTCGCGAAtcagcactcaggagtcagag-3' (SEQ ID No. 91)
[0200] Next, the basic vector+neo R+lgL plasmid of Example 2 was
cleaved with restriction enzymes Bam HI and Pci |, followed by replacement with
the CHA2-5k fragment. Next, the product was cleaved with restriction enzymes
Sse83871 and Mlu I, followed by replacement with the CHA1-5k fragment. Finally,
DNA sequence 8 (heavy chain cassette) was inserted into the restriction enzyme
Miu I site to obtain-a CHO Skbx2 vector having a homology arm length of 5 kb
shown in Fig. 16.
[0201] Acauisition of CHO 5kbx2 vector recombinant CHO celis
Linearization, introduction into CHO cells, and screening of the

constructed CHO 5kbx2 vector were carried out in the same manner as in
Example 3.

As a result, recombinant CHO cells of 7 clones per 1x10° cells
were acquired. The frequency of acquisiti'on with the vector having an homology
arm length of 2.5 kb of Example 7 was 4 clones per 1x10° cells, indicating that the
homomogy arm length of 5 kb provided better results. “
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[CLAIMS]

[Claim 1} A DNA construct comprising, from a 5’ end toward a 3' end, a first
homologous DNA fragment, a target protein gene, and a second homologous
DNA fragment,

wherein the first and second homologous DNA fragments have

homology aliowing for homologous recombination with a part of a
hypoxanthine-phosphoribosyltransferase enzyme (hptt) locus in a CHO cell
genome and having a chain length of not less than 1kbp to 7.5kbp.

[Claim 2] The DNA construct according to claim 1, wherein the first and
second homologous DNA fragments have a chain length of 1 kbp to 5 kbp.

[Claim 3} The DNA construct according to claim ‘i. wherein the part of the
hprt locus is a region which includes at least a part of introns of the hprt
gene.

[0 13-V VO

[Claim 4] The DNA construct according to claim 1, wherein the first or
second homologous DNA fragment includes a base sequence described in
any one of SEQ ID Nos 15 to 22 or a partiat sequence thereof.

[Claim 5] The DNA construct according to claim 1, wherein the target
protein is an antibody, an enzyme, a cytokine, a hormone, a coagulation
factor, a regulatory protein, or a receptor.

[Claim 6] The DNA construct according to claim 1, which further comprises
a positive selective marker gene.

[Claim 7] A vector comprising a DNA construct according to claim 1.

[Claim 8] The vector according to claim 7, wherein a nuclear/matrix

adhesion region (MAR) derived from a first intron of a human hprt gene is
maintained such a structure that, after the integration of the vector into a
chromosome, the MAR per se is transcribéd by transcription at the
integration site.

[Claim 9] The vector according to claim 7 or 8, which comprises a CHEF-
10 gene promoter operatively linked to the target protein gene.

[Claim 10] The vector according to any one of claims 7 to 9, wherein the
vector is a plasmid vector, a cosmid vector, a phage vector, or an artificial
chromosome vector.

[Claim 11] A process for generating a recombinant CHO cell, the process
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comprising introducing the vector according to any one of ciaims 7 to 9 into

CHO cells. .

[Claim 12] A recombinant CHO cells generated by a process éccording to
claim 11.

[Claim 13} A process for producing a target protein, the process comprising:

providing the recombinant CHO cell according to claim 12; and eulturing the

cell to produce a target protein.




