1 DNA CONSTRUCT, AND PROCESS FOR PRODUCTI ON OF RECOMVBI NANT CHO CELL USI NG
SAME [Field of Invention] [0001] The present invention relates to a DNA
construct useful for efficient generatign of reconbinant CHO cells and a
process for generating reconbinant CHO cells using the same. [Background

Art], 1 0002) aK BT G0 D/ BceRt FORPROBLEACH! G RecpbRytuo! g Procaryotes

or eucaryotes as are known N reconbi nan ei n production
syst ens usnng)mmnumN@gANE as host cells, proteins derrved from hi gher
ani mal s i ncl udi ng humans can be subjected to post-translational

nodi fications such as glycosylation, folding, and phosphorylation in a
si mi |l ar malrield of dhveimtise] pr oduced in vivo, [0003]The post-transl ationa

nodi ficatio neces y rod siological activities
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usi ng mammal celefficien gesératioe o@nmmh‘;bmaﬂchDreﬂwméd%ﬁrﬁ ProRb&d Nor
producti on systrggﬁ H”?ﬁgf n rredrc ts that e particularly required to
have such physi 61 0gi ca kit B[ 6&13}&{9 fi®9Plesent tine, two protein
product i on [Backenound BHD- DHFR systens and GS- NSO systens, nmay be nentioned

as main pr pr odu on _systens .usi ng cells that are used in
production EQP com"n;\%écrloélls s Lgfoabipant; Qﬁe'ﬁ'r o@RAUCHAN sy exstems cﬂlﬁlﬁ@s t hat

can reali zlm'opamomsed emmpwommher Rostf c@t!sp|a3§ MRndwhe CtIAr rdcBhe
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i ncreased thdrﬁcgt?o%tsog f sev ral .tens e screened by a two-stage
screeni ng process usr'ﬁcg" §5s¢ 8%§3flfi‘fg)rﬂrf85’a%t Ad RhesphorylationspHeveicdar it i s
known thatmamreera‘bcblvccsemrodmeﬁ wrvieycti on systens suffer from problens, for

exanpl e, t t he expression |l eve he target protein is not srnply
al ways i nc{r eas]ed propor ti oﬂ%ﬁtﬁ?r\ﬁhﬂl‘?"? e"}ﬂ‘i’fﬂﬁ‘gFWBf B opieegsyryt Her ats i fi ed
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havi ng an sign level. Furt I S repor

after scr(adenrérrgéz'fgmgp?ﬁ ﬂfggmﬁé\?mgg’r'ﬁﬁ'man&Pg%ré'%ﬂ%txﬁfﬁé@ﬁlwwelveql in t he

cul ture ofreswheiobeidprotdin podduetion isysteatst dsuda meédidamrBats YRR 418% ] rg, ol
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sel ective red | on, ot ear ance of the expression
observed. IRl B el bhiel ?329 95 2002- 5418547, NPL 1: Kim N S.

(1998) Bi ¢@@adinol . Bi Aetie pr@ent ﬁﬁﬁ%— %&brotbﬁﬂ&@hﬁardm%tema EALIBHFRI Ot el N
product i o, s¥EIeOR, Y& \EJ8 mms may be mentioned as main protein production
_ eystems using mammal cells that are used in productions on a commercial scale.
In these production systems, clones that can realize increased copy numbers of a
plasmid vector integrated into chromosomes are screened by combining a
selective marker contained in the plasmid vector with a proper drug selection
process. In particular, in CHO-DHFR systems, cell clones, of which the
expression level has been increased by a factor of several tens, can be screened
by a two-stage screening process using a selective drug Methotrexate.
[0005] However, it is known that the above protein production systems
| suffer from problems, for example, that the expression level of the target protein is
not simply always increased proportionally with the number of copies of the
amplified plasmid vector and that a lot of time is taken for screening of cell clones
having an increased expression level. Further, it is reported that, when, after
screening of cell clones having an increased expression level, the culture of

selected cell clones is continued in a medium free from a selective drug, a




in general, a target protein is produced by introducing a vector containing
a target protein gene into host cells, screening cell clones in which the
vector has been integrated into chronosones, and further culturing the cell
cl ones under proper culture conditions.2[0007] The integration into
chronosones often occurs at random positions, and the target protein
expression | evel varies depending upon the cell clones obtained. Further,
some cell cl.ones suffer frompr ens, for exanple, ,that they do t
oxpress.  HEWRGIDeE" HigPRraanyE SUbS et it LR 2okoRgd Bt tos PE Btopt e
in which alonesb@TLof: & @063-5411854F| MRL ed Kl OF. 3.g998) BiotehdBhiBiasig.pr ot ei n
expr essi orbsd gésl ?nd favorabl e clones are selected. This screen process,
however, IS 3;5'8{3 ‘oubl esonme and takes a | ot of work. Various processes
have been [oegs)rt ed f oFugther, th BggsUsdtein ipFeditien eytehiaSlcidd thaitth&ikdals,

sel ecting.favorabl e, cl gnes HLOOOB]dFor Exan*FI e,.a technique js disclosed in
whi ch a vdB@GPeral 3 targelRipled [Skredyced, By iftfeduciid A¥edRRFORBRING 188t nouse
cell s (PTlpratein) Gefd 18 Hosb L8RS Hireeding e afbifes’ RCRARH ABtveeR)r  hag! utgs are
produced i.n a reconbinant cell clon ool by a vector |loaded with a
sequence HagOMRIed HgLhreBgsRIngs w@%ﬁd@'tﬁansﬁh%s&%m Wnder RIPBeUs. A
t arget  chromRsosdiditRmsi tion is previously identified as a position that,
when a foreign gene is integrated, can provide a higher expression |evel
than randd®@§dt egrati dRe MiegRbPRgiO GROMISIMSSoSHEE PEeWRhBhafANdER |

cl ones hayoRfioAs halth X RIr§&Shratkih %Blesdidh RUESRIHesMdPendinGelibdr fRRUSAICY N a
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target protein producing clones that have 1 nherited an expression [evel of
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having the target protein gene and the randomy I ntegrated nmarking asm d
sequence. SpEGHng faveraleoleneechni que i s advant ageous in reduci ng work
necessary rdgyg)Sel ecti pgr &xanphe, haViddanfyuli &h deisssiPvliay el -ve'é'FBi"eﬁer , For
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is necessary to increase a cultdre scale of producing cell clones. It is
est i mat edAchendingly, whendiamologeus eepombinayiticedclongsekawing ediigh @xpliessions are
necessary | RE&ESH | e Sl -+ he },ﬂ,,?g n pPL. 2: wn, M
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shoul d bes#geningi pRigctatwaik donseraaning eacdording de2theuexmessior devalt ¢are bdr ugs

i ncur an }éy;{cga_sed culture cost and, at the sane tinme, incurs an increase
in cost involved in a purification process provided to avoid a possibility
of m xi nglGA®LEI gn matA diechpigue ntodi thenwtilizationc ebradirmarking plasmidviel alsoent of
a techniq a } I . ; . i Lnh the
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enpi ri cal | at e rowt h. r and productivity
in | ong-t{eh;émnﬁagg?rggésgﬁggsg%%%i gﬁlgeé?%ﬁg gg‘l‘ (%(':‘fnl osnmrrg‘{rﬁ%hd ,sgﬁﬁ\%\?' ¥, can
hardly realize the acquisition of cell clones that have a stable expression
| evel (NPL 3:Barnes, L. M et al. (2003) Biotechnol ogy and Bi oengi neeri ng,
81, 631-639). [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 genone
to acquire efficiently reconbinant cells that can express a protein for a
|l ong period of time in 4 a stable nanngr. [0015] An hprt gene may be

! mentioned as one exanpl e of the target gene. The hprt gene is known as one

of housekeepi ng genes | ocated on the I ong armof X chronosone, for exanple,

I n humans. Cell s ftg{?aknockout of the hprt gene are resistant to drugs
6- Thi oguanrieﬁB"'kbﬂ‘f’%?“ qegyged pelveqmihe plagmid Yedoskadeg thmtargeteristpin

[ 0016] Sonegére &ietHerraRERhly NGOl snatRing piahmbi@dubhdl. reconbi nant cells
t hat can stag(lf)]y express proteins in the absence of a selective drug for a
t
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frequency ;g0 ' b TrhSiaiid iWe Vel di o] y. of,. cul ture
cells. Forﬁe@ﬁrtrgp?' |§tn Iordggl?&@m% ﬁ{et %%g%%@ﬁ;’ﬂ Ili":mél‘iﬁre Gﬁé%"&)cﬁ@r}n 9198 273-
281 (NPL Sjewprinhpheest. & et tasofromHae iewrdintref piovingridenijty Resiesafety as
Institute i =3 Bi gl (o oA a T YRV ] ( : 6 it is
reported tﬁpgatlcﬁ%ﬂ(@?t}egﬁéndlﬂkﬁ?'%égﬁgg%s*%?gﬁdﬁf?e?rgﬁ%}nf‘r?%%géé'géhl\{%'oltsh}eﬁr i n
gene t ar gdrPACtONERLErRaMmEAialissaley iisi Reaassarydier invesdse 1A culfwecwlalesof t he
gene targekbadking EOHERAKs! Sit ebktihad HA0 1Rk RelR LG iR B0 (R 8§' s
are utilized as host cells in antibody nedi cinal ‘protein producing Systens,
and the cér¥idiisionsareoneeesspghirora\alonesnicmeediatedy piterttbe establidhrent(NRLst em
usi ng CHOG e EIEEG ]é—lc%gq\_/ | . t hat
gene targggﬁéﬁ]ﬁg}g\%eﬁﬁeggge to ﬁ%rcphp%gs ‘0 (ﬁ?)b%‘{ﬂf{s@ %’ﬁ)ég%'%'ﬂé&%tl y

st udi es ofhpHE keswaitainpdat alcosetpnt levaes that are deficient in an aprt gene

on one chi one of | ; - 8= , 4JNPL 12:
Somat o OT vl . cenarners s arags it o, Mrsgted qaithd g Jid o
(1989)) . Mhe t5E timmeinrwenes, ingregee| inl cowt Involvetlcin anpurfficatigeeocesspr esent
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acqui red. ¢an stably maintain the expression level without the addition of a selective drug
has been strongly desired.
[0013] Despite the above circumstances, it cannot be said that
satisfactory technical studies have been made on the stability of the target protein
| expression level. Up to now, in many processes for generating protein producing
system, the selection of clones has been empirically made based on accumulated
data on growth rate and productivity in long-term culture. This empirical clone
selection method, however, can hardly realize the acquisition of cell clones that
have a stable expression level (NPL 3:Barnes, L. M. et al. (2003) Biotechnology
and Bioengineering, 81, 631-639).
[0014] A technique has recently been studied in which a target protein
gene is specifically integrated into a target gene locus in a cell genome to acquire
efficiently recombinant cells that can express a protein for a long period of time in
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[ 0021] There is no report on sequences of genone of an hprt |ocus of CHO
cells except for exons. Accordingly, specific gene targeting to an hprt

| ocus of CHO cells poses a problemthat, at the outset, all base sequences
ot her than exons shoul d be anal yzed ané identified. [0022] Further, CHO
cells are fenml e-derived cells and thus have two X chronbsones that have
two hprt |ocuses. Accordingly, when a foreign gene is integrated into both
hprt focuses of the chronpbsonmes, CHO cells becone resistant to selective
drugs such s4@PIET@NeRe probability of recombination in such two chronmpsones

i's gen_eraldo'lsg ower thap %@beh@ B} eediehtierbd 8k dhe EREMBRABIHR t the
probability of reconbinatiton in one chronosone is presuned to be 10-6 while

usi ng t hegenei clamdpriogena iokpPWRasANe Af J1oaselparing genes decalediiNetier i ved
HT1080 cejdnd dffof R dfR¥RABEonte Hor Axample? G Glinfding! eelnearsy kistkout of the

Bi oengi neeri'ng, 95, 1052-1060 (NPL 4)_ as a reference, the theoretical

pr obabi | i hprtogenrs e trapistand teedmasi dthiegvanine (676 r 3itb &hids angl. 1thys,

[ 0023] Fur sl l.e-.derived cells, one of two X chronosones is

i nher i tedhggéuevrénal%‘gi%;r:getg e other is inherited maternally. Accordingly,

pol ynor phf1016in exi st sSomenel thgy presegtivientars hryeorangytedr that irecamijsantant in
the frequ ' d iRl | SLIbGRE GREGYSS

sonet i nesgglg%té%ft £ gﬁgf\asbﬁ ’S%?‘f’%%ﬂﬁ%“?‘ggéﬁ%g&%%"gg% zg{t%g@t I ng gr egugor?gy ( NPL
7: Datt, peried dfitime hav® beepragsuirmdtbly. intiogducingcsa targelspoteigigerg7 e n62, NPL

8: Sel E I ' R el t
ai o ( LootpttipGls Gig hyrhd] e JERGE 71008 cg gy dtigh o Jeeogbinghydt =1 )
Capecchi KPTIRS( UF9200MvB255710A, | NPIBidoIKoyama ¥3665AB312006) Adelechnelggy Andn

f | e- dept .cyl. h l . i ;
pgrgm?rpﬁ§f°?/“"sgﬁ'@#‘&&%ﬁ?’%ﬁ%@@baﬁs‘%ﬁ;"’?r&gd Zarn %’ﬂ%” rgé&ﬁﬂﬁ%dgéument
acqui si t i tratabouttdcivnearsf reaimisinaoiweatistienrt O lcalis wereratquitkst by asing @nt ur e

gener at i n§P9Y Jghm et felogql RR' RERER Vne? RS EIET scda® et 1Y
still denmaosethgou€inNA fregmentas hpmatogytarmist er at ure] [0024] [PTL 1] JP
w0 20041 oBFH LA [ pri Efrtls JapRiab ) BRA ES el 8 iepgacge ditheng,
Pat ent Li eramapler&]targeting to the hprt locus (PTL 6: JP 5(1993)-507853A).
[0018] However, even when the target is an identical locus, a gene
targeting frequency sometimes significantly varies depending upon the type of
culture cells. For example, in Porter C. G. itzhaki J. E, Eur. J. Biochem 218, 273-
281 (NPL 5) and Annual Report of the Hiroshima University Research Institute for
Radiation Biology and Medicine, vol. 44 (2003) (NPL 6), it is reported that ES cells
and HT1080 celis are different from each other in gene targeting frequency and, in
somatic cell-derived culture cells, the gene targeting frequency is very low.
[0019] On the other hand, CHO cells are utilized as host cells in
antibody medicinal protein producing systems, and the construction of a high-level
and stable protein producing system using CHO cells have been demanded.
[0020] However, there is no report that gene targeting has been done to
hprt locus of CHO cells. There are only studies on the use of special celi lines
that are deficient in an aprt gene on one chromosome of CHO cells (NPL 11:
PNAS, 88, 9488-9502 (1991), NPL 12: Somatic Cell. Mol. Genet., 19, 363-375,
NPL 13: PNAS, 86, 4574-4578 (1989)). In these experiments, a cell line in which
an aprt gene is present only on ohe chromosome is used as a host, and 2.6 kbp to

4 kbp-homologous DNA fragments are used as homology arms. As a result,



[0025] [NPL 1] Kim N S. (1998) Biotechnol. Bioeng., 60, 679-688. [NPL 2]
Brown, M E. et al. (1992) Cytotechnol ogy, 9, 231-236. [ NPL. 3]
Barnes, L. M et al. (2003) Biotechnol ogy and Bi oengi neering, 81, 631-639.
[ NPL. 4] Koyama Y Et Al ., (2006) Biotechnol ogy And Bi oengi neering, 95,
1052-1060 [NPL 5] Porter C. G Itzhaki J. E, Eur. J. Biochem 218, 273-281
[ NPL. 6] Annual Report of the Hiroshinma University Research Institute for
Radi at i on Biradloggusanetduidnanitaef approximatel286@3ral biBbhed Jto O tlonds pet 1af . ,

Gonet | cs. 48 T FRUI e[ \pi o] R el 6 H ot al.. (1002) Proc. Natl, Acad.
Sci. U.S. A0089] 5128- SePe [isNAb rePbrtemgedqiendes Glpenohie 8 ai hp#IRds WPl .
Somi i 0. OO SHF Sxeadipt s Fhcborlediy et SpmARdsing s aherepedno)
[NPL 14] Ml Ciﬂ@ncell@ep‘csbs a problerB Ahat3 @0 (1O 8Bisel, MiiLbase] sdduenesd atheBitRAWIY
111 2005 ER RN B At SShEeTHEEE The presont i nventors have f ound
that recorfbd22nt CHO d—'eirﬂher RObE:|Ig edre fainal-terivedsdeligi dnidchs IhavBit@h X
hprt gens TYoBeaer udtdheter G hak Tortisesau AP Rg Crd M BISEMIBEnS i ni o
CHO cel | s ibegeatepeintd lhntlDl\ﬁ)ltomeﬁﬁemtomet hrinigs om0 MOHEY Qs DD e gnent
P! oo e g e e B e Bt 2 SrmBil 61 ecorBinsarinie 2

such two chromosomes is generally lower than that in male-derived cells. For

example, when the probability of recombination in one chromosome is presumed

to be 10 while using the efficiency of recombination into an hprt locus of a male-

derived HT1080 cell line in Koyama Y Et Al, (2006) Biotechnology And

Bioengineering, 95, 1052-1060 (NPL 4) as a reference, the theoretical probabiiity

of simultaneous recombination in two chromosomes is 1072,

[0023] Further, in female-derived cells, one of two X chromosomes is

inherited paternally and the other is inherited maternally. Accordingly,

polymorpholism exists. Homology to genome of homology arms is important in

the frequency of gene targeting, and a differen.ce in base sequence sometimes

leads to a significant lowering in gene targeting frequency (NPL 7: Daﬂ, A. et al,,

(1997) Proc. Natl. Acad. Sci. U.S.A. 94, 9757-9762, NPL 8:Selva E. M. et al.,

(1995) Genetics. 139, 1175-1188, NPL 9: Riele H. et al., (1992) Proc. Natl. Acad.

Sci. U.S.A. 89, 5128-5132, NPL 10:Deng C, D, Capecchi M, R (1992) Mol. Cell.

Biol. 12, 3365-3371). Accordingly, in female-derived culture cells such as CHO

cells, the influence of polymorpholism of X chromosomes can also render the

frequency of acquisition of recombinant cells- lower than that in male-derived

culture celis.

Thus, the development of a technique for efficiently generating

recombinant CHO cells that express a target protein gene is still demanded.

[Citation List]

[Patent Literature]

[0024]

[PTL 1] JP 2002-541854A




7 DNA construct useful for efficient generation of reconbinant CHO cel |s
and a process for generating reconbi nant CHO cells using the sane.

[ 0027] According to one aspect of the present invention, there is provided
a DNA construct conprising, froma 5 énd toward a 3' end, a first

honol ogous DNA fragnment, a target protein gene, and a second honol ogous DNA
fragnent, the first and second honol ogous DNA fragnents

havi ng honol ogy | Qwi I ous reconbination with a part of a
hypoxant hi nephoé%ho%imﬁggfr{gt%]é%gggé%ge enzynme (hprt) locus in a CHO cell
genonme and havi pgTE3pRibool-&igbpRf not | ess than lkbp. [0028] According to
anot her aspect of _the present invention, there is provided a process for
generati ng recor&%ThéhY‘Pct?@ﬂQ??@'[ﬁ he process conprising introducing the
vector contai ni maTt BpsPGoE3sE7HLt into CHO cell's. [0029] According to the

present invention, reconbinant CHO cells that express target protein genes
can be acquired {W't- Al éﬁ’éhﬁﬂ%‘éﬂ?ﬁ?ﬁﬁi gh frequency. [Brief Description of

Drawi ngs] N89P8lent Fitlatudd) Fi 9. 1 is a typical diagramof an hprt locus of a
CHO K1 cell Tine in Exanple 1. Nos. 1 to 9 represent exons 1 to 9 of the

hprt gene[0028pectively, and sequences between the exons represent introns
1to 8. [rhﬁ'_g! Kizh, 7/ §.-(1?98&3%@%%5%i?:?igﬁ,géé@r@@fsa%.VeCtOr for

honol ogous reconbi nation used in e 2. g. (A) shows a vector
containing a honﬁ%‘?’eébEEOVﬂNM-fEe@rﬁ#rng%}CV@EPQ‘\"@MQ& HBHt23ene of CHO
cells. Fig. 2 ( Vece il t
thrived from huﬁgﬁéﬁ)‘%g%%gl M;Iét SPt6e3) ?%eghn@?%?g%? { g;‘ %egﬁgntggpl cal

di agr am sie8i83§.a rel ati onshi p anong an hprt gene region of CHO cells, a
vector for honol i At 4,0 d i ; CR of

r ecombi nant mo"g’ng Klroﬁsﬁxgtawrrpﬁéd Iﬁﬂzlg?@s?%{%)%b?&(ﬁ @p?ge%g'rr%%ﬁﬁg}g??gns
showi ng t 1€52d88Pts of PCR in Exanple 4. [Fig. 4] Fig. 4 (A is a
typi cal diagra A e j i g r  shegi on of CHO
cells, a vect omﬁggwg%ﬁo%bggﬁir@gtr}rb?’n%??gh?%gﬂ%ﬂ[%@ggzgazﬁ?i ndex of

Sout her n hybr i diNBk.BbAnhnalERepqst ef e Hirgshima Ysversity\Resepecty institute fast

Sout hern ol 1 | ,@gﬁgm . [Fig. 5] Fig. 5is a graph
showi ng t%@g&&%ﬁ@&fgwgh?i body %(ra‘(l) 'uA(':4e Otgg)reconbi nant CHO cel |l s acquired
in Exanple 6. [NPL7]Daftm et @] (YY) RNAS S A 94 875di%§2am of a vector for
honol ogous recogbbnaf ¢ } I m_ ragnent used in
Exanple 7. fﬁ’f-"L ?L?g’pa%%{‘%.a%??}%ﬁ?%n%ﬂ%p@gﬁ%| agrgam showi ng a

rel ati onshi p anbWig)- 8] Risgla Hgehal.,r(dg§P2anPrec. Bah Aedd. Sci.d).Getésy 528-51370l ogous

o Exanpl e 7. s Wfbdis &N BRpbort MR SR MLICCeA ST Sa A, o0 |
[Fig. 8] Fig. 8INRY)11l°NABBSI 8488-968%(18RTkhowi ng a rel ationship anmong a
DA agan | ndexIur ETTHEALS Eoll MYECeRbr, 96, SRIRISECLS 1 Er e s (8 Ts o
di agr am showi ng[NFle13l3NAS S6A57348 198Ny bri di zati on in Exanple 7.
[NPL 14] Mol Gen. Genet., 212, 301-309(1988)
[NPL 15] Molecular Biology Reports, 31, 85-90(2004)
[NPL 16] Biotechnofogy and Bioengineering, 91, 1-11{2005}
[Summary of Invention]
[0026] The present inventors have found that recombinant CHO cells
can be generated with significantly high frequency by determining a complete DNA
sequence including an intron in an hprt gene of CHO cells and further infroducing
a target protein gene into CHO cells by a specific DNA construct containing a
homologous DNA fragment of the hprt gene. The present invention has been
made based on such finding.

Accordingly, an object of the present invention is to provide a



[Fig. 9] Fig. 9 (A is a typical diagramfor explaining details of genone
PCR for the confirmation of remaining of a wild-type hprt gene in CHO
cells. The drawing located left in Fig.49 (A) shows PCRin wld-type CHO
cells, the drawing | ocated at the center of Fig. 9 (A) shows PCR in

het er oj uncti on-type reconbi nant CHO cells, and the drawi ng located right in
Fig. 9 (A) shows PCR in honojunction-type reconbinant CHO cells. Fig. 9 (B)
shows ]thg DNutdrestrabt BEEul mor;Eéﬁiaiﬁir@ dbneration of rédorgbindfi CFﬂﬁgce%@ ang % .
typi ca |a ram g vee tor for, honplqgous reco nati on that has a p
honol ogousP ﬁ%égﬁ‘é‘ﬁﬁa a%&%%%%é@é&%ﬁysm%t%m%sed in Exanple 9.
[Fig. 11] [bog7] 11 is aAdtoRrUAGMoS bpel Bgpédte opBEUBtdsent Yin®dntA! 1tRBAY i§ N

Exanpl e 9 where ac ed r corrbl nant cells are subcultured for _a |ong
period of Rfejided SBRA ccmﬁ ryet E?Tplﬂﬁ'@m? M a 3 epdi owardizgr gRfsRoflishg a

vect or forh&ﬁ@mgmuﬂmwﬁ&una&a?@t BEREIn gbnbX aAR latsekB8nd hdin ud ONA- kbp
honol ogous, DNA fragnment Fig. 13] Fig. 13 is a typical diagram

showi ng a B¢ conbi nant vector havi ng MAR derived froma human hprt gene
intron and a chrormsormecqrmrIa's,un%etcaﬁdV%mogdusegw\e@ragmew@ (gt
| ocus used in Example 11, Fig. 13 (A) shows a vector havin MAR

non- t ransd?Q'?R'PSYlé lowing, fer @PE’%‘P&PU& eRPOREESRE With actast ef af Y@Pxﬁfﬁb'ﬂe-
integrati %hosﬁharnb&ﬁltfa%kféaw\@niymsq :Bal\fé. iHa TI90 def tdénBmiehstd

transcri bed by transcription of hprt | ocus and a chronosone strucq ure
after the 3%%@#%@%9 "ﬁ'@ss ﬁ‘@"(‘(‘ﬁbpshows a vector having a structure that
MAR i s trqnezsll bed by A&c@&{n@rtsrm{o@ﬁeraaép@et%rWﬁ%nﬁﬁmﬁhwet éﬁ% the
|ntegrat|on Fig. 14] Fig. 14 is a gra how ng sta y in
ant i body pﬁfe‘ade@ Bdoees éeﬁﬂasmaéaﬁznm@aaﬁyca%& Hmmpﬁ%ﬁwom@r@:m
havi ng W%Hé&%lh@tl’@%’éﬂf%omamm? the DNA Eér%tru%ﬁntfb@-lo ¢ald S @ typical

di agram showi ng a CHO reconbi nant vector havi ng a honol ogy arm | ength of

200bx2 (AN a cHO Fsering i thy eEesant HaNantigna rerawiBglt GHE sellsgthat of
500bx2 ( Blexppssd tafy inegejn%s can be acqlflr':édgmtrﬂ@ihnfbgntiylﬁgh $reQubi®) cal

di agr am showi nlg9 reconbi nant vector having~a honol ogy arm | e€ngth of
5kbx2 usedBriaf BResHptien pEDrawingel i pti on of Enbodyments] [0031] DNA construct
One f eat urgosd] [F@e1PN@ru§0ﬂ&té %:cé}%%rﬁhﬂgf 59 ﬁp._hhqoeu%?atcmqﬂw&éupgné s to

conprise twy honol ggous DNA fragnents that oW n
horol ogoudn EX@BYR hat Nes- hite 9 rﬁpﬁ%ﬁ”t@l’mﬂﬁﬂttol%eﬁﬁ‘q %fééwctgéhorre and

each have gndcdeaiuBnédysitiveeh u&@bxé@sﬁ%prr&%htfmmsﬂoss surprising that,

according to the DNA construct, reconbinant CHO cells can be acquired with
significantly hilge- 2k Eliercyis d8sfyRicak 1liagrast oha @R dPr shamelegeusn X

chr onosongecorfbinatich Nisekioint @a% CZD”SF'TQUCQ (B §Hlﬁ‘vsp'ée§8&5r 'cBHfamlh

dem)nstrat ed in Exarrgl e 10 which be descri bed | ater, reco |nant
cel | s ar e hgBORgRUS BEA fagment @%’I‘YQS’ frﬂﬂ" gadiort wege 45 JvdO %ﬁ"ﬁc@fg hé (B)

esti mat ed spe@BaRi Vdctor &bntsin taans.% §Oﬂhhn%gﬁa@nt MehPEd ftddf UifsarP! the
two chronpsones is theoretically 10- 1 this result 1s-a surprising tact.
[0032]In e 08Rgedenst ruct accor di ng to the present invention, a part of

the hprt |ocus i ﬁa31t L (A)eglme@éanrmagﬂaﬁgg%wrngcgmgﬁ&{wamBhg gloption

of a part of the l"ocus ‘as the target region I's advantageous i'n stably
expr essi nQ-Eﬂrﬂ;e"teaﬁeQ&" gk 6HE ﬁefﬁfer?e‘“%ﬁio%tf% Q’@Q@JS recambination; ard DNA
i ntegrati @ #finkbe oPYénSREFIaR! of rédmo.ﬁm éﬁb&%tllsﬁﬁ@'xgﬁlpies4 al PgsPs fhprred

fromthe vi evg’pm nts Of inhibiting the transcription and expres of the
hprt gene2f8 3 (CA@'? ¢ingsamp shpwing therreswlts ¢PGBrie Exanplefd ef fici ent ly

acquiring reconPt igaaf Freld é‘\)bi)é é‘ﬁﬂﬂéélvcﬁaér%l'r?%b\ﬂmg%'r Qtlghs-ﬁ ﬁohgea}nl | ke.
e y

[ 0033] The targ region in present 1nhvention may erm ned
in the hpﬂ?_lgzﬁﬂ?srea!@fl %fngHé)sC@h?e acygsitestor domsrlogaus rtes;pg@tnappb.t anchDine i s

not i nhi bipkegh 8N of @otﬁﬁ@hnhltﬁ'ﬂﬂi%oﬂnﬁlﬂmﬁn{pﬁ&% OfFigé’nﬁ?l@%Me

fragrrents necessary for honol ogous reconbi nation are tTaken I'nto

consi der afgssHfs ql%”t@@évbfﬁﬁgafdﬁﬂ insExaraplerlabl y a regi on containing at |east
a part of introfggob; ERe 5 i0a graph showing the amount of antibody produced by

recombinant CHO cells acquired in Example 6.




LA SEPR I % - K2 KRG SV PP

hprt gene. For introns, the present inventors have now determ ned base
sequences. Specifically, introns 1 to 8 shown in Fig. 1 which will be
described | ater, may be nentioned that have a base sequence represented by
any of SEQ ID Nos. 15 to 22. [0034] The & arget region according to the
present invention may contain the whole or a part of exons adjacent to the
i ntrons. Speciflcally exons 1 to 9 shown in Fig. 1 may be nentioned as the

exon. Base sequ E E reqf .can °|§§; ‘#u red bé access :73 own dat abase,
for exanple, in bnkl9- Bni%rd ¢ P [BEYT Biy2 | YRR PS diprenlogms

[0035] I n trB@orﬁbrﬁSl@tﬁﬁ ha\nuge@tz Mbph@@ﬁdl@@ﬂ&sjmabmﬂaﬁé@ iMexath@aqus to a
desired region |é1 Jh P%r csc @@3%&%0&?' .constructed by a person
havi ng or di nary l&Ri thiValFa ra pg@nreé%tgﬂﬂshtpn@nong a

ar r angeneripgt @énearygrdmsr CHlaaa@uss%qvw&e@r %mdrtsgcm@&eaa%%qaﬁ 4t bR hprt
| ocus shown 1 n Fi he DNA construct according to the

present i APt ﬁ"gﬁgﬁég??@“? ﬁ&%SWWW@P&&WE@@EW be FiaseqiBY ed
into a degngqed) Tsﬁérﬂ@!ﬁe résmrrter@fp@ﬁ eERRplel7ocus. Enbodi ments of the

i ntegration |nclude e in which exons are divided by the
integration of {H@ @NA %&@u&a typigal gliagjam shPwing enredationshipn@mengsons ar e
del eted by ht%\denfe%iﬁn%f QFICPEeﬂsh% %%Pﬁbmgou@%c&nbﬁﬁ%ﬁoh bR One

exon is arrp ed to two by the integration of DNA construct and the

DNA const @§can jiRdex,gk Sestherp thybpdizatien in HFxamipe e7xorFle B4(B)aist § shagramwhi ch

i ntrons arsﬁoﬂrln\g'tﬂ@quMtstd?%du’fﬁé?'ﬁrtﬁbrr@iQa@Jn  ifEdflegonstruct, (5) a type in
whi ch one or ndbre introns are del éted e integration of the DNA
construct, (6) #igyBeFig Suikis artepical rahaarans fomexraiing detailsuef [genome

i ntegrati t t e nt o
bet wgen tﬁ???/\% tﬁﬁf%‘s‘%ﬂ% vafﬁ\}\ﬁm% chai nrfefg%bléﬁ%g‘éél—lg?@ﬂ q_hle

honol ogousravegfegsaied ||th“i Kigt Qidén shaws RER IR d@'ﬂaWP%rﬁ:H@s:eH%sfbﬁldie‘dlnabove
the DNA fiQomEnt: MeCQUntbi6r £ig. HhR) Eﬁ@ff@fﬁfcrt Wﬁérfe'ré]g?étﬁ)ﬁgﬁgé@@%ant

honol ogous to a regi on containing east a part

gene. Acc&ti? ngelis, and othe é#ﬁ%‘dtﬂllnémat%d Hgd r!neElGntgl ershows, PAR i rst
homol ogous, o ¥ HcligFRIY r&%ﬂrﬁ%ti@@@%llgom QO@ t(f}égr@?d]fs @fqg@gdr ng to
as ce scri be

the present Inhvention conprise a e seque inany of SEQ ID
Nos. 15 t & Brampled.parti al sequence thereof. [0037] The lower limt of the
chain length of {ﬁr@e%f‘rrﬂ a'@%“&ﬁﬁgmhﬁ dladtm tRGtHPRE! HohBidgot@n. e

properly regul ated in a Fange of ¢ | enghs o ase sequences FES8ri bed
in any of respqbhimations thats hag 222.5-khp  haodepqure BNAvfragmepttansera tGHO

honol ogoug, %r{or g,r;rg,ﬂ &randq e ocus may be properly determ ned by
taking into consrug r at %’oﬁ o? 'ﬂ %?Hec% ency of honol ogous reconbi nati on but
is preferably nbftig. étdsFignatl &0 aodipgram eshomena: the |produstivitesaf antinedpIn9%,

axampl o, By RaR ahee ARl FrsTRAICHDY £ BIERePhY Rt i RBRo, o'

honol ogouﬁemofhfagnents have a chain length of not less than 1 kbp, and

B con2t e il TaIPEB! 327 Rk hieaiaiaR0 ONMGO0 Yebed: 96 RBIoP, OF  Ne

DNA construct ntti cant equency
chai n | entgdemifinatios mdnn GyeuwlDMAtat dgeen?. §-kbp nedlegelsd PNAJtagnesd. t han

f2 r Zgﬁggt sTihg ﬁgm‘irﬂgrﬁriéiaﬁj ‘751 ngﬁg@ Cg?ér%er aﬁtfvpkﬂ%]&m)r e clt tkt?ﬁ O The

upper | i mhaviagadMARe desived Friom ta dfurnare I'aﬂthlgedeengﬁrdm odnd he Mmmbegners DNA

homal ogouS DRy BBy A 2 049 hBR hdR, Gl B g 07O, 17

kbp to 7. %3k, shw% PpreEfckrabhying abpMWR Slobgransssptigad f stradddine 2n8 &bp to 5

O TNk B e R SEE TR ShARGR VARG G B ©f
honol ogoustrucdgrenithataMAR ief trahsacr[mél cbgntranwtptmht bf sngrhpht daouis| gndhi gh

frequency I Yot acco he Rrese nt |nvent|on

t he targe?h%&g’tég%ensé@%gur%g?ﬁ %%'H%% f%' igéf’gfé?‘ﬁs l?s‘éércucf”};f’é'%

medi ci ne. stcnrmw:téethawameqmcebed)by atCMViprnorabteg @nda codhisomegtiatuds al

i ntrons de vtﬁd ftron}genorre DNA may be suitably utilized as a target
protein ga i %b'?egﬁ"? exanpl es of target proteins include antibodies,
enzynmnes, cytokl nes, hornones, coagul ation factors, regulatory proteins, and
receptors. Pref erred are nonocl onal anti bodi es, polyclonal antibodies,
erithropoietins, and tissue-specific plasm nogen activators or granul ocyte
colony activators. [0041] Preferably, the target protein gene is integrated
as an expression



unit containing elenments necessary for expression of such as pronoter
sequences and transcription term nation signal sequences into the hod

| ocus. In one enbodinent of the presentginvention, the target protein gene
is disposed as an expression unit containing at | east a pronoter sequence
and a transcription term nation signal sequence in the DNA construct. A
construction nmay al so be adopted in which the elenment 12 necessary for

expressi on may HEigend)dEgows isra GHDIC ehbwing THaBigHodhtBsdy baldustivh i n the
scope of t(gﬁgorﬁﬁent Ln%z)ntl 0042I]P.The ﬁé_gmt er_ or the'transcription
term nati o 'Si Al 2GRNCREY T g%!e@l FOYBLIERRY HRAdOBPERGIMAR used iakxepinde upon
the type ahid properties of the target protein gene. Exanples of suitable
pronot er sequences i ude CW prompters and SV40 pronoters. Exanpl es of
sui tabl e transcﬁﬁ?r i‘%ﬁ:{ger?rﬁ Rt FVGI'F_ dipghpmspiane a<CHRCTegambi@At yectpr A

si gnal sequsiraes AowloloYy Garpplehgth If Wb xSEQUCAsES dl-ﬂﬁ"@]:&%in%f@g&%r

regul atory_elenents for efficient exEresm on of a target gene (for exanple,

enhancer s, "aVKISs2 PPTEIEY Ay e RS AHO00RY 2 Bl sed indexprenied2; LoxP sequences,
FRT sequences OfFigl NeJ Figeaenbidfpicab aragiEm' HodhY hi GHOSRAVFBGRN vORY, Pe

properly sel ecte an%‘gused as the el enent necessary for expression of her
than t he His R PORRIAX RER lgRgthi Skbir ysed ipExampieet3ri nat i on si gnal
sequence. [DescrifgulAEMiBodghfmE)t may be disposed at a proper position in

t he expr eﬁé@%ﬂ nit dependi ng upon the properties. The el enent necessary
for expre %ﬁgé—t_&%perl y selected by taking into consideration, for
exanpl e, the produUct i ey teduidr! Mo BN GhnSirlt LA &6 ehabhiasehf'e DA
construct il’ﬁ\&?lgi“ ses, in addition to the above e?emants, a positlve

sel ective 8R 1§iReCompdse, bwp hamolggpes ONA fragmeants dbak havs Heeglogyper | y

di sposed iaflowli®y fINMdaNE i i rNAL | IS
not i nhi biat gdl.?@EXar%I es %?dégfj?ct%g}bdllg&gggmtﬁ\%pggrgctefﬂggé?r%sreﬁgrgb%'gﬁegarncl ude

neonyci n- GE8PILAN SRAAdRvers ghajmjrnatn oé sptieanthajehisen. Abiscsurprising thaint
genes, di bydsirg & ehd SN CBASHERNPScorfalst BHITBRs DUR! Q@sa%qgﬁ‘l&ﬁ%giwlhe use

of the posjtiyve ael ective marker gene 1 s advantageous 1 n that,
sel ect i on Sgnficaplypiighn{reauencyc despitpothe Jaeh tthate GldDeselimnhaved twegat i ve

sel ect i on chyormdsaaidsy atAcardthg LBEtHWIDINARRAsEEE HE ¢t f%] . us
fal se-positive clones can egsi gni ficantl sre ucecﬁep%%m ! e%rt'ﬁé’?" s

b
The DNA cHREvRgicatedde &rample (18 wineh wilk berrescribeshiater 188rebembimastcaitsed i nt o
the vect oare feBthinggdpdy 1x1DOdERd i Ong rﬁé%c?:béa"%&ﬁ)el SREO e E?Fr‘m\!a?e%tor

systemis not partjcularly limted as |aong as e DNA construct can be

i nt egr at eHrq%ﬁ’Pg'tX Alesitiiraeeys peaRbinatipndn %@Hﬂpmsﬁﬁb@@ﬁ@bhmmmmti on.

Pref err edisath@oidtiealy 10 Pefi® FsuliGeIEpNaRg Bict. Phage vectors, or artificial

chronoso ftors. 13 L0046] The DNA construct according to the present
nlogsa igh

i nventio the vecfdhe )M crastidrtacsomivg tothetpresentineention: atpayt of

const ruct g i Rcts Dk RargeOredin af héfblogblis PELofiLANATorC | SRl Qi RiGA S 20" and
a ligation re?ﬁté on. A DNA construct and a vector conprising tphe

const ruct PRART B ik locps @s dbe target regigmisadveptagreus isostablyrexpeessing thisct i on
enzyme I epegeti gro®in §864I6AGLhiGH IBRIN Fﬂﬁﬁeroiheeﬁfébrﬁf?&?)[’;%Hé}?@&ll\#%@gtruct

per form n® a cleaving reaction with a restriction enz

recogni t i P dBUBFEE regigfuis Ris mreteredafrompie séewigitiss of finhibiirg ke,
. \ o . L oea e .
oper at i NOrSMHPAEE AnWiexPresion @pﬂhb)ﬂ@/?;&ﬁ{gda%ﬁgq*aet@ \}Ié%?%r}ct%ﬂ&f'?ﬁé b_ﬁ_ﬂm ng a

l'igation reaction _of the resultant uni _ con uct ed
by the | %8 3 eliciantly aoagiringrrecpmbinant gelishn mppativergelpbtéarousio BTG or m

extracti oy thagikean be grown in host cells such as E. coli. or yeasts
sel ected while taking_ into consideration of, for exanple, the type of
vectors. [0033] he 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
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]

[ 0048] Preferably, the vector according to the present invention nounts a
CHFla pronoter operatively ligated to the target protein gene. The
expression of a foreign genes integrated into the CHO hprt |ocus occurs

t hrough the inactivation of the pronotes. When a vector has the structure
that causes expression of the target protein gene by the CHEF1 a pronoter
endogenous in CHO stable expression in the CHO hprt |ocus is possible.
[0049] Preferably, in the vector according to the present invention, after
the integhatt 8ANGf tHes Wkensr theipreserininyepiuiehave Mow celormined xbasehesi on

region ( esved E&ﬁ@&l&h%tﬁdn%si td B! §IWiPin FRE hWARA J?llﬂrﬁe Bﬁé‘&ﬂe%

mai nt ai ned N Such s ructu R per se Is‘transcrib

transcri pildten neaabe (Bm@glonaﬂltbab‘@iiﬂﬁé b@ﬁetmuﬁm%m%§$%ﬂe%|W@nyvﬁeﬁEQAR of

t he human '?%O ﬁ@g obntron is mounted on the vector in the above structure,
reconbi nan aving expression stability can be efficiently generated.

[ 0050] The@@34dent applThedangst regien peeardimgstoyihe gpesand invention andoeenitgin  gene

i ntegrate a d C line, a
huma% der méeyhce Pr Plpﬂr?'tg %g‘%‘t&j QQA%E%O /@égfﬂﬁ?ﬁ%nf%ﬁﬁ[&grﬁ%ﬁér% QG

| t zhaki Jshé&wniuFig. J. mBy belreentiRi@d &7Be280N. Baselsequendesitbeteobwantieat a
stabili zi d, a e i resent
in the fi gggm ({%%g%%es hte0 ﬁﬂgn‘%h él/ap%éénfe&%%) i &gégﬁ)]ﬂ?ﬁese 'J ; rp,

i s esti mBiatetimiogyhlafcrtaliohiof &kSfn of expression in the hunman hprt gene is

el i 2ed Bioddie SOt LI 80 ol IR B RERNBHIL BRA PErh ORI AT L

14 [ 0051] e way, ene I's a gene nmal s
i ncl udi ngteCldQdesiredt i'@ldrprrt theobipd lo€u<CH@yY bé preparbt comttrdtad by ajpéfsouul ties

caces whonevraerHbel pEl b e o Bahe Bnkinalen SESR M AttnadHEMBLE°

not -known anﬂtthetsba:smsmuehoes ef p@aemnumonglmM|MIpcss<sﬂa¢wm m Figet1art to
consi der that, when r e,
CHO, stabl e expressi gﬂ' Qﬂfggg&g ‘3?‘#@"%{?:‘??83“ %#‘én‘? "}'—%\%éggrhavlr%efﬁ%nt ron
ﬁeqtjence abn'tohlltg;oluprnNAgmgmamis &i@besm‘;ﬁgt;ﬂetiynt«hdﬁes:em tefrgetnmeighat !mt![het he ]
prt gene of hunman nd.a s c n n.introns has
been el uclt—‘Q-gt"é%st orE"?%Oed"f'FP{é %9"3?88' g‘é‘i mﬁ h\?/) 5%&‘5& xor}sa%r , as
denonstr aH&@Hemb;EMmmit@gréﬁon Iblﬂﬁhé ONA gonglrnt htelypatiedvhictt oné lve et | ocus
of CHO coul d not sed 0 ve resuylts, when a
forei gn g&KRNY 8§ %?Ei%%fj}[ye% grq e ?{6{’?%8 "sg%‘mgﬁ%?ggy% V‘s@ﬁ""hé”@f*ng

ordi nary ekom lis iamglified 2o ttwoeoby dhedmﬂgdsﬂiont tiathe DNACEtDstsichland thepDNSsi on is

bl h MAR of t
oot tng. oaee el iF Berph i eiiage sk D MAEhg) (A ACuPUTR B i EREw " 00
the hprt diddei bf tHeHntedration o€ tivé DINA bmstmy (6} attypakm mdhichr ehatoednaet are

- Vector anintasaes R by M RS eRE o REIR Robdilen o, AU LT o thideds, °

hol di ng thﬂro\reist intreased o awbrinc theombsgratibn pf diseriDNA bPhstiutt avil theeDNACGenet .
212, 301-309 ,(1988) and, N Bi ol ogy Reports, 31, 85-90
(2004)) . ﬂ"?tﬁ'@iés '%'@?'5‘?% E%P?gveegqb?ﬁﬁgtuqﬁ Sin which MAR i s mounted on the
vector at [0(136] pOSItIOWHdﬂethe JWaR [Emigtts Retassant fwrmmogmadre(cumbuﬂabnor a
structure.in er,.se is,also tr nscr r onot er d| osed

o h an Cis B G Coidaratare Aserenst Detl by en i PR B Rl R o 18 ° o
ngDt eg dikf@ﬁn?dsléﬁw\wemzoraﬁs pesterasly a:bmdlolgbuEX@rap&eguo‘tﬂcmammgv\m leabti‘a

escri be at

unexpe in the | ocus_o e structures
O or moC Baaer fiteadnior 01 bk ohhe: (AGRAPEIV, in 0 crRbedisht iof TRE et
stabl e ex ﬂfv%ﬁﬁb@ﬂhe'ﬂrsﬁm&nbl%gﬁué DNA frtabﬁ‘tent iafd thd egecbad mmm@t BRAe
expre55|on in | ocus enonstrat.e

t he c
necessary @EF‘H?EE ﬁ?‘i?r?’@gttﬂéti'e Wecﬁ:gﬁ)W?Btﬂo'bﬁo‘Pﬂﬁs‘?/éct{aéF ﬁegu??%gﬁ?qr%’éﬂ only

by transciq sy enstdab Nud. gisnaldoyorarsattial Sdquehige Megesr | nt egr at ed SI te
[ 0054] Reconbi nant CHO cel |l s/ generation_ p

r econbi naf03HO cel | sTh loyyedilimyt ?fothﬁl?@a&'@%&'t"f the @attiad seausnasds 1ut?R ably
gener at ed,Ry thé‘hbﬁé#uﬁrhﬂgzah% igﬁgbﬂ? réﬁﬁlﬁte@"i@ & @drige- of dhain lenghs of base

Accordi ngly, the reconbi nant according to the present invention
conpri se &PAusNs§edesaribesyigany s HER H:)@{éﬁe P égrated into hprt locus. In a
preferred enbodi nent of the present invention, in the reconbi nant CHO
cells, the function of the hprt gene is inactivat ed. The reconbi nant CHO
cells are advantageous in stably producing target proteins such as

anti bodies on a high level.



[ 0055] Introduction of vector Commonl y used net hods are
suitable for the introduction of the vector. Exanples of such nethods
include a cal ci um phosphate nethod, angl ectroporation nmethod, a

m croi nj ecti on nmet hod, DEAE-dextran neghod a nethod using a Ilposone
reagent, and a |lipofection nethod using a cationic |lipid. Wien the vector
is cyclic, a method may al so be adopted in which the vector is |inearized

by a conve[@OBBhaI met hddk Aovdolohe Hetwear Itmedomﬁﬁg@ﬁsl{ﬂ\m hRndd aYGRE i nto
cells. 005%{% Qeﬁendl g)g FF E{p | es ?FH‘ vector or the target &hOt ei n,
in consi defRlt i GRUH™ cﬁﬁpé}"i.’ o} é’F sy >pya G dnioy IQQ"%fjerraé'@Bnﬁf i

cells, a Seﬁiaeaaﬁwffhmdlmd&dt&bhﬂfhéiwﬁt B it pielféﬁaag ﬁotr %@,efmhﬁaﬁ ?%nzym?
such as a Cre/ Lﬁ% Em or anasﬁ g‘{ FRT system may A élprooper

appl i ed. TRPE BIRiYE sthan 9 Laystithmere r?éef§&‘ﬂhé18@ /°t hd hgrkaraelegy

i nvent i on.mhP®= hrofemeastendinell, &2 ldxakiph® by analysis with DNA sehledddf PERET ati on
process acgﬁerdl ng to the present invention, after the introduction,

screeni ng reconbi nant CHO cells is preferabl y carried out. The step of

screeni ng [0a8gpe carr irftheH thBYhdieaIagbde DAY sbineRtsPRSRa 'id“?é—.%;'tﬁ’%%' on of
the hprt a'tquﬁﬁf% zkpoleve mar ker gene has been 1 ntroduce
reconbi na n & kbpcpag higgchsin é‘%ﬂQt‘% iz grefeered dn Echigvingt hanoleghigh
accuracy hcémepilibRaE g DRfA é&%tﬁu@galgh\@g:ﬁﬁéaﬁﬁl9'm§h Wehheﬁéf ]B‘P,%' bh¥f |

or exanpl e,

sel ecti on. l["&00?(@% In addition to the above screening
promoter t e 67pin jenath 9hithe RomolggovstPNA fragyents i pistereplyunaidess
conbi nat i qnan[@959&pcurtrli@ruppten ifnkie cﬂeei\sréﬁé.me hggl tﬁ&qwn%lagol{ﬁ rfrsgf

present invention, ‘cul ture Under serumfree conditions is
acqui ri ng TFAKRRAE APt BAS than L5449, prefarably uptampﬁe H@Wﬁébbeciﬁhﬁluﬁaﬂt CHO

cells to ainghand el 1od@f um&d)fm%ibh'ém%néth%f Itﬂé(ﬁom%gg §mfr£&ﬁ?ﬁlg%%

natural i zation ma qygerly det erm hed dependi ng upon the sta
T

r econbi na® egﬂeg Cofé" bopefing dhe shaigr lepgthdtanoseft tiegeamelogoes INA
Accor di ng fizniges hespaimany, Bk &hfin RERSIRNG Hravesbi 0P1kbhp%r?5' Ro' Qyidled a

process for rodu0|n a target protein, the process cohprising prOV|d|ng
relRFADIEHORER

the reconth Ite s5k§Hd mQst tRipfenaply r%ﬁd@n to Bokip. ocwben dhe ahgiet

protein. MfglhdI§19nt@:et BbevdHEMHESS rah?@ tRé Ofpbqid rf%z BF u cguided in
an efficient and st abl e manner. The madl ed in esepo

cul ture mi§CHR 'B?Btp“eﬁ"wagé?eelﬁ%@opﬂdm'mm@hamohmua reeqrebidation abon t he

state of wtigs ONA EaiRtrubi LS SighfficBRily h@hm&{&hepl y serumfree nmedium Wen
t he culture cQst and the purlflcatlon cost are taken into consideration,

pref er abl ¥994%e nedi uFﬂ ithe {PNAesiptiest Aeeerding ﬁoéhgep@ée"tvm\l@ntjg'l heanpl es
of suit abhérgaeﬁmaemry‘édéqgeféwﬁly%deg%r aq&o@ﬁi h8eful gtggﬁ ’EYr?é“ '

cul ture nmet hods such as batch culture nethod, fed b ture met hod, and
reflux cuPBYed ReaHerces, er siHFiusaibgeness copfaining tr\aﬁttrahmtma derd@esfromr i ous

met hods ugedome DNA GRACTHR istitallly URRARU0828 tdE? protein gene.  Specific
examples of target proteins include antibodies, enzymes, cytokines, hormones,
coagulation factors, regulatory proteins, and receptors. Preferred are
monoclonal antibodies, polyclonal antibodies, erithropoietins, and tissue-specific
plasminogen activators or granulocyte colony activators.
[0041] Preferably, the target protein gene is integrated as an expression
unit containing elements necessary for expression of such as promoter sequences
and transcription termination signal sequences into the hprt locus. In one
embodiment of the present invention, the target protein gene is disposed as an
expression unit containing at least a promoter sequence and a transcription
termination signal sequence in the DNA construct.

A construction may also be adopted in which the element



cells are described in nore detail, for exanple, in F.M Ausubel, Current
Protocols in Ml ecular Biology, John Wley & Sons, New York, (1989), the

di scl osure of which is incorporated by reference herein. [Exanples]

[ 0064] The present invention is furtherlRllustrated by the foll ow ng
Exanpl es that are not intended as a limtation of the invention.

In the follow ng experinents, conditions for reactions such as reactions by
restriction enzynes, PCR reactions, and |igatiaqn reactions were set by

reaction CBREPTITGIS PXRISTIBRJBAY B¢ FRAAEARYS iR CHE Celipt hbbs %@@m&eﬂ in

Mol ecul ar fgli9withia tRedcdist bf BB preseif@ntigh. al ., Col d Spring Harbor
Laboratory Press. For _various plasm d vector DNAs obtained, DNA sec&ences

were det eﬂﬁ@%d wi t h JhENRTURRIRE Mfethe drapsemintian termnaatiese sianghlmay
Syst ens, %)\Igly HOeRhPEY d%rpgﬁdﬂagaﬂﬁ ekaffpié, QR HeltPpd ahd loratitie€ oP Bb

honol ogous fragments according to the present |nvent|on respectively.
[ 0065] Exéﬁﬁﬁleé Proteﬁtqen& t ExAamples pf &Uﬁablpowomptﬁrpﬁ@qwmg mludgeau%ce of

CHO cell t d SV40 rﬁo‘%? gl cyte
cell [i nespr%rg{aéalr%eag from ro &ﬁb! df{k‘%ﬁg@le\%&%ﬁg was cu ured in
a C2 i ncémacbrsegmesswm)%ﬂm@l Arsignat\seauencen ¢0d HHEA polpd sigdalbinced
MEM (d BC@)e Hér(Eesﬂ [v/v] FBS, Ix dutaMAX (G BCO)). The culture solution

t hus obtai ned was centrifuged to obtain CHO KL cell pellets. The pellets
were treatl@H3li t h DNAFPE@Exampim 1egulatoly elementmifer efficiont expRsshm of a

Di t b |

ot e ko gt fodnd JrdiD RLMRAET BRades, (HREST (linal HHGRBRE RhulPthe) | 00U
genone DNAegyercesergxft sequencesy dgieraesiuaoces ay Qﬂi@meicnmﬁlrgmt ]enﬂ?ﬁia

i 1 f 1
P epar od foCodifbr? SERUIRES) ihy 'R (dBery| SERUIAN Bl Ly bl RO TiTHhER®! ®
Res. 1993.negesxapy foraxxpref@ionhthep tharethesprgnmiercsequence andftbé ItanscrigtRBe6]
F -3 No. 1
ragnent }eaﬁnéﬁorpygﬁg[ sgéuenc%(:t OFRIGE ulhf® g}%@érﬁ% M QP?Cdd%fﬁq%gS %QE )

Fr agnent antisens caag gcaacgcca QID
No. 2) Fr @ooneit posiiehde thei ﬁmreSSmntlgghmggchngtumtthgaproaertyeS.- 3'TheSEQ I D

N 3 B Bl 5P RbldWBlon Thay B BroR® BRI b9y k= ' P

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.



5'- agcttatgct ctgatttgaa atcagctg -3' (SEQ ID No. 5) Fragnent 3 antisense
primer: 5'- cttcagtctg ataaaatcta cagtca -3' (SEQ ID No. 6) Fragnent 4
sense priner: 5' - aagacttgcc cgagatgtcazxgaa -3' (SEQ ID No. 7) Fragnent 4
antisense prinmer 5 - ccaagtgagt gattgaaagc acag -3' (SEQ ID No. 8) Fragnent
5 sense primer: 5'- tgt gt gt att caagaatatg catg -3 (SEQ ID No. 9) Fragnent
5 antisens&) rj mer %Ugaaaa tttaacagta ttttag -3' (SEQ ID No. 10)
Fragnent 6 Qgﬁte pri me? ESD £988tech AFcerding 4o tthe Rfeafg'lignveﬁtlo(nSE@i ItlibNo

11) Fragmegdctér edthpBang ﬁ1epDNW3tfons§uct é}ga&}it‘ég Aol bLRg aP @(aﬁgn ok SEQ | D

12) Fragnment 7 sense priner: ~ acttaccact taccattdan’
No. 13) a restriction enzyme cleavmg reaction and a ligation reaction. A DNA construct

and a vector comprising the DNA construct can be constructed, for example, by
incorporating a restriction enzyme recognition sequence at both ends of each
constituent unit, performing a cleaving reaction with a restriction enzyme for the
recognition sequence, removing unnecessary DNA sequences (for example,
operating sequences within E. coli) by taking-off of gel, and performing a ligation
feaction of the resultant unit.
[0047} The vector DNA constructed by the ligation reaction is purified,
for example, by phenol-chloroform extraction and can be grown in host cells such
as E. coli. or yeasts selected while taking into consideration of, for example, the
type of vectors. _
.{0048] Preferably, the vector according to the present invention mounts a
CHF1a promoter operatively ligated to the target protein gene. The expression
of a foreign genes integrated into the CHO hprt locus occurs through the
inactivation of the promoter. When a vector has the structure that causes
expression of the target protein gene by the CHEF1a premoter endogenous in
CHO, stable expression in the CHO hprt locus is possible.
[0049] Preferably, in the vector according to the present invention, after
the integration of the vector into a chromosome, a nucleus/matrix adhesion
| region (MAR) derived from the first intron of the human hprt gene is maintained in
such structure that MAR per se is transcribed by transcription that originally
occurs at the integration site. When MAR of the human hprt gene intron is
mounted on the vector in the above structure, recombinant CHO having
expression stability can be efficiently generated. |
[0050] The present applicants have previously reported that a foreign
gene integrated into an hprt locus is stably expressed in an HT1080 cell line, a
human-derived cell line (PTL 4: WO 2004/022741 and NPL 5: Porter C. G. ltzhaki
J. E, Eur. J. Biochem 218, 273-281). Further, it is known that a stabilizing factor
called a nucleus/matrix adhesion region (MAR) is present in the first intron of the
human hprt gene (NPL 14). From these facts, it is estimated that the stabilization
of expression in the human hprt gene is realized by the contribution of MAR

present around the integration site.




[N L AN S

Fragnment 7 antisense priner: 5 - gacaatctat cgaaggctca tagtgc -3' (SEQID
No. 14) [0067] DNA sequencing was carried out for the 7 fragnents (Bi gDye
Term nator v3.1, Applied Biosystens, Inc.). As shown in Fig. 1, DNA
sequences of intron 1 |ocated between &%on 1 and exon 2 (SEQ ID No. 15),
intron 2 | ocated between exon 2 and exon 3 (SEQ ID No. 16), intron 3

| ocat ed between exon 3 and exon 4 (SEQ ID No. 17), intron 4 | ocated between

exon 4 and exon S (SE Iﬁ No. g{e intron 5 | ocate et ween exqn. 5 and exon
6 (SEQ I DIfY19), in eaWhYcUPePB ANEels B:311% 3 dS SPBH" (BERFMD No.

20), intr edbrimbeciatiedingetMeen IR hptt &ﬁ:@s@ﬁ@ﬂ@ if SERtiaAtdptha? Hifficdtigk | ntron
8 | ocated between exon 8 and exon 9 Q I D No. Zéng%br%?rt | ocus in a

CHO- K1 cel@re [enqeuigred Hepeleqtinginteg GB]C%anﬁF%O’ Mplgs 8hcases

targeti ngwHeé dhe hprt locus has been uddl 8§ UBEtof ttédraBah 3iés are AAHARAAY gene
into the hprt locus, a vector (a CHO 1kx2 anti body vector) including an

ant i body deRemmn fo5 BeEnviRg pidinary skl ifathecat e 1cqBsida’ Hiat: WBeR A | owi ng

method. ¢ reign gene is mtegFaHé& W5 tnd Rprt FRURATICIRD, stébllé%?x?%ss(dw ik Qbrpmol ogy
arm vect or has hé sanme construction as the kx2 anti body vector

except foﬁstiﬁehl!m@%tcﬁ{’%}t i deweyera tha iRSray secUaNQA qfrfé‘gn@ﬁ loraisi Qfe@HCG #m an
hprt geneuﬁﬁﬂged?ﬁ&ehﬂfrgmr%?ldfsthéq{ priigBRETY Mpdsn, DN & Mg feciithed from

a human hprt gene sequence and IS represent ed by Fi g was construct ed.

[0069] ActARiisiahsent imipiransalafe Reen citiéagd sfof éheh uretrilrﬂ@r’qy Henpresent

An HT1080; n h |1
ntork! Nf £t %%ggggﬁ&trgeﬁ ReEkampiBer1, AR FoRRfh bR %ﬁ%tegp

Bank (cata 0og nunber treate X
Puri fi cat insn the hp(tmmmemy& Rotdaesytably etXEt@lSﬁdgenone DNA. Next,

f ragnent d I I d
by 3 PeR 199820, o0 ot 1. A SbME AR o RGN Herd hohghalbRrRp! one
As shown the Fpg . lo@isyfi@HOWs perdea iwemgomrv &K'élrm twaﬂmlmm@réhgbt to
sequences ; Neqpl 0gois d r@ssrcﬁms%gsgbgé %@l.ngmg cer%g'atscyt %%lﬁ; ity MARISREhe ThE

foll owi ng priner sequences were
human hprt gene intron, mounting MAR on a CHO recombinant vector, and

integrating the vector into the hprt locus of CHO. In line with this way of thinking,
related art are known that partial stabilization has been realized by mounting MAR
on a vector and randomly integrating the vector into a chromosome of CHO or
holding the vector as an extrachromosomal plasmid {NPL 14: Mol Gen. Genet.,
212, 301-309 (1988) and NPL 15: Molecular Biology Reports, 31, 85-90 (2004)).
In these related art , a structure in which MAR is mounted on the vector at its
position where MAR per se is not transcribed (NPL 14) or a structure in which
MAR per se is also franscribed by a promoter disposed with an expectation of the
target protein gene transcription (NPL 15) is adopted.
[0053] However, as demonstrated in Example 11 which will be described
later, unexpectedly, in the hprt locus of CHO, these structures offer no significant
effect and thus are unsatisfactory for long-term stable expression. It has been
found that, in order to achieve stable expression in the hprt locus of CHO, as
demonstrated in Example 11, a necessary structure is that MAR mounted on the
vector is transcribed only by transcription that originally occurs at the vector
integrated site. '
[0054] Recombinant CHO cells/generation process

The recombinant CHO cells according to the present invention

can be suitably generated by introducing the vector into CHO cells.

[



19 [0070] HAl1 sense priner. 5'-CCTGCAGGTCGCGATTGGTACTTGITCAGCTTTATTCAAG 3

(SEQ I D No. 23) HAl1 antisense priner:

5' - GTCGACAAGGACGCGT TCTGATAAAATCTACAGTCAEAGGA- 3' (SEQ 1 D No. 24)

HA2 sense prinmer: 5'-GICGACCTCTAGCTAGAGCT TGGCGTAATCATGGTCTCCCGAGACT GAAGA

GCTATTGIGTGAGTAT- 3" (SEQ I D No. 25) HA2 anti sense prinmner:

5' - ACATGTTCTCTTAAGTCGCGAAGTAGTGTTATGATGTATGGGCATA- 3" (SEQ I D No. 26)

[0071] I n the PCR r eactAcoardiragly,dbhe gacdmbinani CH@éelrsesﬁdot@th@tmpmﬁt Sse -

83871 and .Nru../ s _added to the 5 e sense primner. Likew se,

a recogni dEEntion; & “a?“séa?“ fxgﬂ%f’wsutafg'%a%m&?dﬁé’&"?dmleﬂéat%d IR DRSE IqoyE. HAL

gnt i sgns;a Ipﬁ:‘ preferreal erabognieht onthei %res@rit @BéntlbnaMhé@écddﬂ]!gm%ﬁtSClla@Q%gs'lf\lo t Ihe
‘" end o and a_recog ion site of Pci an ru

was added %’ %PEAZ%‘ OEEQF&P— ﬂ%ﬁei 'iAQacéW?feQensJ‘equct‘?Elb'”*frﬁoqliPAc@NAa?equence

cont ai ni NGadvangeses| ieB3ttbly PWhoduting targéte proteiat i sieh 0 Bhibodidd bR dEh.g}P' '
(Escheri qu a,coli), and an anpicillin-resistant gene was cloned by a PCR
reaction f¢¥h DNA of a p@BI 25 plasm d vector (Wako Pure Chem cal

| ndust ri eq0038]dnfrodutfien ophestot Ng pri mer sequences were used in the PCR
reaction. In the PCR reactlion, a rec nition site of restriction enzynes

Pci | and Sse 83871 weSMHReRIY ysgdimethgds aig syifableHer the mirpdystiamef thense
pri mer. [ QRéRY. EERbinpleseHS Sush inidthods include a calcium phos;;hate method, an

ACATGT GA GCGCCAGGAAC- SE t
r i mer: m&ﬁm 'H?‘Fw( QF’GI@éA ?’@E@C%E;thgg g)ense

[ 0074] HAl,métlﬁ&:l UBING R IPIYONTE FERIIRE SNk @ib&e@ﬂoﬁﬁhéiﬁocﬁﬁéi?lﬁ%c@at%% I||
anpicilli n eS| st ant 9‘gene were cloned by PCR reaction, respective These

three DNA YWBR Ehic ¥RClgR eCHaligad dtethipt inaik also; be rdapted Ay n'éycfpéhe !eCEQ"eIS83871

and Sal |4m§£ﬁlzé‘dlbjr acéehforal Im&abl Ahd' ©80ldeaRzé® veBbRi tHRnPRfbduddgasm d
vector. The HAI 2 plasmd vector was then cleaved with restriction enzynes

Mu I and"}ie&ef?l to obtain DNA sequence 1 in. which HA2, the DNA sequence

cont ai ni ngodssy on 20 DeREN@AE UpdATbropertREIIFahé lveBtor @F it nd HAL
wer e Ilnkgél qaﬁ%t hat ordgr fr%mp? i p-en [ 0075 ]ﬂﬂrth@ér %&Dﬁﬁ@raﬁmnt

cont ai ni n§OBSIPEAIPN 4f; pauisiiomeff %HWII a%@!ﬁgﬁ!‘? i% Heegmingaks cells: 4 ﬁ'é‘%f from

PCDNA3, 1- gip@tifé Mitrdduasbsh rs?g@m utlﬁﬁﬁ%ra' felcoRibirkiMg Wi §mM diich a’@g Ciefi k! Sites
were added to the en nmplification to obtaln DNA sequence

2. This fE4JRENET AR W’Fﬁ&eﬁ’sf%“lﬂ\w §|§&LFE918E’QPPHY@(5’PH% al e sAogiments ni d
vector. [ @Réghi&amain'tHescope of tHeasreSemagidhtion.

[0057] Screening of cell line

In the generation process according to the present invention,
aft_er the introduction, screening of recombinant CHO cells is preférably carried
out. The step of screening can be carried out by negative selection based on
inactivation of the hprt gene. When a positive marker gene has been introduced
into recombinant CHO cells, screening of cells can be carried out with high
accuracy by a combination of the negative selection with the positive selection.

[0058] In addition to the above screening methods, for example, a
promoter trap method and a poly A trap method may be properly used in
combination.

[0059] Further, in the generation method according tb the present

invention, culture under serum-free conditions is possible by acquiring
recombinant CHO cells and then naturalizing the recombinant CHQO cells to a
chemical defined medium or the like. Conditions for the naturalization may be
properly determined depending upon the state of recombinant cells.




The p23HAI 2 plasm d vector was cleaved with Mu | and Banj H . A DNA
fragnment obtai ned by subjecting |inker 2-s oligo and |inker 2-a oligo to
anneal ing was inserted thereinto to obtain a basic vevtor Il. [0077] Linker
2-s oligo: 5 -CCCGTat cTCTAGAat aATCGATapgaeAAGCTTacaG 3' (SEQ I D No. 29)
Li nker 2-a oligo 5 - GATCC gt AAGCTTt ct ATCGATt at TCTAGAgat A-3' (SEQ I D No.
30) [0078] A DNA sequence 3 containing an SV40 pronoter, a poly A signal
sequence, and a neonyC|n re5|stant gene (an expression cassette containing
SV40, neo (#9603 Raoesssfe t QEeSCIANpl i fied by a PCR reaction from DNA
of a pQBl 15 plasmd V?\E&&Hm&;ﬂ %nB’er‘? ,—Q}b%m oflthd 'WE@érﬁ'lﬁ%ntiehd tﬂereTﬂe
follow ng prinmer seqguences re used inthe PCR reaction. In
react i on, pPEovidethghinrpessss ffare pPorducing 1 rtawast oprotain.y e >ma<=¢ss\/va=9m@a@a to the
5 end of | A and
3ol vas PR I8 e dihanCehO opRF R i Ui ol PUpiiese & Bb,
primer: 5'proteint t FCTAGHRY ttetthisggrangsaatfeatargst p(®ED F@n N agqyired in an neo R

anti Sel"IS(e:&ﬁ[F @\
5' - ctt ATCEAT ER%K@RXCACACAGATGTAATGAAAATAAAGATATTTT
ATTgt gggcgmgaact ccagthe pedi BRQskD indhe StEp ¢fanBOTeTmay espropery selected was

cleaved

| i gat ed t er e gﬁ{eghgﬁélgﬂﬁg’gz%eg?ﬁd?ﬁ@auﬁonaﬂ S%t% Afl fggﬁﬁqﬁwﬁbgg'%@%o ruct i on
of ant i bodypteterablycieaiim-fesepmediimon Whesdhe eulture cost and the purifisation casil e
region wag amplified b A21a1
using a pﬁées %nhigfodf:%%s'gq%eé\d\lf r%'&’cﬁ‘h agpgﬂr ('a4 96?’@@@ ‘?Q%ed%{g of cDNA
and Char asélalcti\zeaﬁiugn (Exaﬁuﬁesﬂ‘dﬂstabl@e ivbdiadhcindg c%ermclabdqflr&dzm&d:a.]ournal of
Fer ment at nd Bi o | P 4 9) .,as a
Lonpl at o 188381 ai r OnRoLiTieRaCcutite smiibper Bupti s Mol fiyr8 ethod Yo
TAAAAGGT GhEIchCEATES GadGdd, T BAGGeflax duBbfe inizthind 288)applitht3d2Hsa thepcuime 5' -
GAGGCCGAT%%%(%A_\GTGACCAGAGTCCCT -3 (SEQ ID No. 34)

[0063] Various methods used in the generation of recombinant CHO
cells are described in more detail, for example, in F.M. Ausubel, Current Protocols
in Molecular Biology, John Wiley & Sons, New York, (1989), the disclosure of
which is incorporated by reference herein.
[Examples]

[0064] The present invention is further illustrated by the following
Examples that are not intended as a fimitation of the invention.

In the following experiments, conditions for reactions such as
reactions by restriction enzymes, PCR reactions, and ligation reactions were set
by reaction conditions recommended by manufacturers or methods described in
Molecular Cloning 2nd Edition; Sambrook et al., Cold Spring Harbor Laboratory
Press. For various plasmid vector DNAs obtained, DNA sequences were
determined 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%



[0083] RNA extracted from RPM 8226 culture cells with | SOGEN (N PPON GENE
CO, LTD.) was used as a tenplate, and RT-PCR was performed with One-step
RT-PCR kit (Q AGEN). A constant regionqas anplified by PCRwith a priner
set of 1G4+ Cs and 1G4+ Ca using the resultant nRNA as a tenplate to obtain
DNA sequence 5. [0084] 1GH+Cs priner: 5 - CATCGECCTCCACCAAGGECCCATCGGTCT
-3 (SEQ ID No. 35) IGH+Ca prinmer: 5 - TTAAGCGGCCGCTCATTTACCCGGAGACAG - 3

(SEQ I D No{leﬂGPfBﬁOGE?Sphmmq)l(GiB@Gb)L onTth;uttbmn spmmbarmad dbthited Wh NMET
a tenplate to_obtain DNA

:gtqugl;lclagéte\’/\rnhﬁu% é oﬁﬁy 8?: aB%II ﬁ?"‘etpg S 0eE treajad with Dhid -
5' - GGTCGCU&ERADBANCTAr TG@@Q’EG&GCE%T Tﬁ&’@@T Dighoetids KTRA to obtain genome

R S R o e FPH Maotone st b e

was perforReR (KOD- mwwenzrmmmm) LSing ViheagéhdridHBRA U BGehihte eapRaICe S
and DNA seguence 6 as a to ob%‘ sequence 7 conprising both
t he sequen PRERE S & ég‘gﬁndf' d9. 1o % pf'@‘?—’ﬁ/éh?frh%rbeen used for the

5' - TTCCGGTW@G@GA%W%@%BT@W& fepaibd By Meferd¥e {OHRREASYRNGES
plasm d ( é S g)% ﬁﬁl reaction_for the i1ntroduction of

nut ati on vﬁgm %@i U4 ¢t %'3 t‘l 93 9%k 23EeAS. usthypiensedyRARRNAX
(Takar a Shwuere g5ofollok$ d.) to obt al n a pmaxG-P+Not| plasm d containing a Notl

0090] Notl-site-s priner:
So' e " 8866 FraenPT5hS bl PYOTO e [0090) g

5'- tetgcaggct tectectecac aceg -3’ (SEQ D No. 1)
Fragment 1 antisense primer:

5'- acatgtcaag gcaacgecat ttcca -3' (SEQ 1D No. 2)
Fragment 2 sense primer:

5'- tggaaatggc gttgecttga catgt -3" (SEQ ID No. 3)
Fragment 2 antisense primer:

5'- caccttttce aaatcctega -3' (SEQ 1D No. 4)
Fragment 3 sense primer:

5'- agcttatgcet ctgatttgaa atcagctg -3' (SEQ 1D No. 5)
Fragment 3 antisense primer: '

§'- cticagtcty ataaaatcta cagtca -3' (SEQ ID No. 6)
Fragment 4 sense primer:

'5'- aagacttgee cgagatgtca tgaa -3' (SEQ ID No. 7)
Fragment 4 antisense primer:

5'- ccaagtgagt gattgaaage acag -3' (SEQ iD No. 8)
Fragment § sense primer:
- 5'- tgtgtgtatt caagaatatg catg -3' (SEQ 1D No. 9)
Fragment 5 antisense primer:
5'- gctgagaaaa titaacagta ttttag -3' (SEQ ID No. 10)
Fragment 6 sense primer:

§'- caaatacaag caagaatttc ccagag -3' (SEQ ID No. 11)
~ Fragment 6 antisense primer:

5'- ggacttgaac atctagggag -3’ (SEQ ID No. 12)
Fragment 7 sense primer:




- ATGCggccgcATGTCAATATTGGCCATT -3' (SEQ I D No. 40) Notl-site-a priner:
5' - GACATgcggccGCATGCGAGGAGACCGEG -3' (SEQ I D No. 41) [0091] A 0. 5-kbp
fragnent was then anplified with a Notl-spacerA- s/ Notl-spacerA-a priner
set using pcDNA3. 1-hygro(+) (I nvitrogeng as a tenplate and was inserted
into the Nod site of pmaxGFP+Notl to obtain a pmaxGFP+spacer A pl asm d.
[ 0092] Notl-spacerA-s priner: 5' -ttGCGGCCGCgaaaaagcct gaactcaccg -3' (SEQ ID
No. 42) Notl-spacer A-a priner 5' acggtgtcgtccatcacag -3 (SEQ
| D No. 43¥ [mtysmtﬁwwaeﬁamﬁa@wm éagwlth a Kpnl-1GHs/Bglll-1G+a
primer set usi ngr%,ﬁepg%%sgpﬁﬁ.,é\ tenplate, followed by replacenment with
GFP in pmaxGFP+s acerA To obtain pmaxt+spacer A+l gH pl asm d. [0094]
Kpnl - | GH $'1g9088 atwgaéag@twm@@ﬁﬁdDMAmc&cACCaTG@GﬁTG@d

GAGCTGGG EQ I D
5 -ccttA TCT7§;cat tt a?@yé!%:g %{gégjbg QQ_SL( %EFB&%O&” tg? %J@ggielg&(BlgDye
anpl i fi caffeoninates v3et. Appiied Bidsyptemsving.}.spA( 1 gH) - s2/ M ul - OW- | gHL- SVpA- a

prinmer set using pnax a The anplification product -
AE%%@[EIA&}‘ F@é DA SEJIRNRES of

was cloned into a pCR- ector (ITnvitrogen), followd by
cl eavi ng with aintestt lacateghbaiwegmexih d andtexooltit (aSEQE]NNtsdQMence 8 (heavy

chain cassette);

5' - cct t ACGCGT gacngt{got%g? ﬁeég’gé‘é %jp' Qs%ﬁé’{og%SE%é? No. 16),
M ul - COW- | gHL- Sinivena3 tncatmkbet'a\aenek B it

No. 47)

(SEQ I D
intron 4 located between exon 4 and exon 5 {(SEQ ID No. 18),
intron 5 located between exon 5 and exon 6 (SEQ ID No. 19),
intron 6 located between exon 6 and exon 7 (SEQ ID No. 20),
intron 7 located between exon 7 and exon 8 (SEQ ID No. 21), and
intron 8 located between exon 8 and exon 9 (SEQ 1D No. 22)
of hprt locus in a CHO-K1 cell line were determined.
[0068] Example 2: Construction of targeting vector

In order to integrate an antibody gene into the hprt locus, a vector
{a CHO 1kx2 antibody vector) inciuding an antibody gene and represented by Fig.
2(A) was constructed by the following method.

Further, for comparison, a vector (HT1080 homology arm vector)
that has the same construction as the CHO 1kx2 antibody vector except for the
substitution of a homologous DNA fragment derived from an hprt gene sequence
in CHO cells for a homologous DNA fragment derived from a human hprt gene
sequence and is represented by Fig. 2(B) was constructed.

[0069] Acquisition of DNA fragment homologous to human hprt gene

An HT1080 cell line, a human-derived cell line, obtained from
JCRB Cell Bank {catalog number: IF050354) was treated with a GFX Genomic
Blood DNA Purification Kit (Amersham Biosciences) to obtain genome DNA.
Next, DNA fragments (HA1 and HA2) homologous to an hprt gene as a target
were cloned by a PCR reaction (KOD-Plus-, TOYOBO) using the genome DNA as
a template. As shown in Fig. 3 which will be described {ater, HA1 and HA2 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.



[ 0097] Construction of antibody |ight chain expression cassette

Li kewi se, a plasmd holding a |ight chain variable region was provided as a
tenplate, and the variable region was ggplified by PCRwith a prinmer set of
| GL- 3A21s1 and | GL- 3A21al to obtain sequence 9. [0098] | G.-3A21s1
prinmer: 5'-CCCAGGTGCCAGATGTGACATCAAGATGAC-3' (SEQ ID No. 48) 23 | G-3A21al
primer 5' -GCCACAGITCGITTTATTTCCAACTTTGIC- 3" (SEQ I D No. 49) [0099] RNA
extract ed [D0DOh HRRMe82stOpiimbt.ure cells with | SOCEN was provided as a

tenpl at e, - P I ' - RT-PCR kit. A constant

regi on was?r’a %ﬁgpﬁﬁ-&éggﬁﬁﬁécﬁéﬁg@%ﬁTﬁﬁf‘@'%ﬁQ N 2331 ng

the resul tant ni aftiserisepingdre t 0 obtain DNA sequence 10. [0100] 13.-Cs

G NAAAK R e G A ARG A 20 R 1 ca on

was perforagd with a priner set of 1G-LS and | GL-3A21a using DNA sequence

9 as a tenplate to obtain DNA sequence 11 with a secretion signal added
thereto [ 0102] mﬁfpﬂ?—’ﬂ@:

- GGT CGC@@@@%@%@AWW A PCRPEBF T ECGGAGACTGAAGA
TGCTCTGGCTCCCAGGTGCCAGATGTGACA &SE ID No. 52) |'GL-3A21a priner

5 - mmé%?ﬁrﬁﬁ?@f@%&c&ﬁéﬂd% ID No. 53)

HAZ antisense primer:
5'—ACATGTTCTCTTAAGTCGCGAAGTAGTGTTATGATGTATGGGCATA-S' (SEQ ID

No. 26)
[0071] In the PCR reaction, a recognition site of restriction enzymes Sse

83871 and Nru | was added to the 5' end of the HA1 sense primer. . Likewise, a
recognition site of Sal 1 and Mlu | was added to the 5" end of the HA1 antisense
primer, a recognition site of Sal { and Acc Il was added to the .5' ehd of the HA2
sense primer, and a recognition site of Pci | and Nru | was added to the §' end of
the HA2 antisense primer.
[0072] A DNA sequence containing an ori sequence, which is a
replication origin within E. coli (Escherichia coli), and an ampicillin-resistant gene
was cloned by a PCR reaction from DNA of a pQBI25 plasrhid vector (Wako Pure
Chemical Industries, Ltd.). The following primer sequences were used in. the
- PCRreaction. In the PCR reaction, a recognition site of restriction enzymes Pci |
and Sse 83871 was added to the 5' end and the 3' end of the sense primer.

[0073] Ecoli_sense primer:
5'-ACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAAC-3' (SEQ ID No. 27)

Ecoli_antisense primer:
5’-CCTGCAGGGACGTCAGGTGGCACTTTTCGGGGAAATGTGC-3' (SEQ 1D No.
28)

[0074] HA1, HA2, and a DNA sequence containing an ori sequence and
an ampicillin-resistant gene were cloned by PCR 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




[ 0103] Assenbl e PCR was perfornmed with a prinmer set of I1G-Vs and | G.-Ca
usi ng DNA sequence 10 and DNA sequence 11 as a tenplate to obtain DNA
sequence 12 conprising both products linked to each other. [0104] 1 A.-Vs
primer 5' -CCTTGGTACCGGTCGCCACCATGGACATE# -3 (SEQ I D No. 54) [0105]A
0.5-kbp fragnent was then anplified with a Notl-spacerB- s/Notl-spacerB-a
primer set using pcDNA3. 1-hygro(+) (lnvitrogen) as a tenplate and was
inserted into the Nod site of pnaxGFP+Notl to obtain a pmaxG-P+spacerB

pl asmi d. peq@siceNand thepaweiclin resisiance Fenet enbdRIGBere ligked imthpiadegt c- 3'
(SEQ I D N?r'on'g@e %\%&lb-spacer B-a priner: 5 -ttGCGECCCCct attcctttgecctcggac- 3’
(SEQ I D No. 7]A light chain was then anplified with a

Kpnl - | GH @& | | - | GH BuphénmarDNatfragmeny doNfeigisgerastrictiznanzimecbandile,

oo e gAY e 5 5 i PRI TSRS o et

5' - cct t GCCEAGEEAAGNIGGL BRECACT ATCSEFSGaTACadded doathgagndt éaltowegc bg' PCBEQ | D

No. 57) Bglll..l O - ' TR AT T t t;; ench EQ ID
No. 58) [ OmufieRRaibiolie DRA SEAAR, For T HEieR Wad kR 3 DNA=Q
H ndl I | - sp8fherice sR dbtaid-a p23HA12 plasmid vector.

[0076] Construction of basic vector

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




CW- | gHL- SVpA-a prinmer set using pmax+spacerB+lgL as a tenplate. The
anplification product was cloned into a pCR-Blunt 1l - TOPO vector, foll owed
by cleaving with a restriction enzynme biynd |11 to obtain DNA sequence 13
(l'ight chain cassette). [0110] Hi ndllIl-spB(lgL)-s2 primer

5'-cctt AAGCTTctattcctttgeccctcggac-3' (SEQ I D No. 59)

H n3- CW- | gHL- SVpA-a priner: 5'-ctt AAGCTTAACGTICTCGCCCI TTGGICTC- 3" (SEQ I D
No. 60) [ @WbhidgbefscDNWeand ChreactBriphtiasinofl AMisRIASAveHootBnal AREbEdyCt | ON

enzynme Hi Ll ,and I nserted int sequenc 3 (light_ chain
cassette) 1o‘bt1§ﬁ‘rﬂag%§fsqr@e0gg'f’8rar'ﬁ‘go@I?A@q_'"?) r El\tﬂojl B81 1 HchRi 3124 on of
DNA f r agne31i, 1999 he gdemplaie bo bbtajeDelAEedddrc6 8l | S (Genorre g
DNA of I s provided as a tenplate, and DNA fragnments (CHAl an
CHA2) hm@ﬂ@_’f%\%ﬁ F?1’8’?‘?“gene as a target were cloned by a PCR reaction
(KOD- Pl us SWETARAAGEDROIC CASGATGIGEAGFTICAS VY ¢HED ID Npes3jescri bed | ater,

CHAL1 and CHA2 t 0 seqguences honol ogous to a region including exon 3
in the hod genéﬁé%h@e#@ﬂmﬂm%g pri mer sequences were used in the PCR

reaction. 5-03AGECEEATGARNSKGKGACBAGRETCCCT -3' (SEQ D No. 34
5'-tt CCT CGCGAag tttattagaggaaatat-3' (SEQ I D No. 613 M ul - CHAL-r
primer: 5YYY°ACGCGTt g Satiackh JTemt &Dd\ﬂ'@'??%(»SEgmre R6lls with BEFRGEN?- s
pri mer S'(NIFFER GENE G Q22YBYONAE LSE @ L8 adteniphie), bRy NQ'-P@@WADSC}J&"‘&;%%AZ‘ 1k-r
primer: 5 - tiACATGIT t cagat ccct gggactgga-3'  (SEQ I D No." 64 114]
Acqui si ti Whoén%ﬂ@ﬂ B&%‘Sﬁﬂﬁ'%@%@% ors cap egiuwae @mplied fayeBCRi t h a
Bam CHAZ- /itRca PrikeP88€of IGN-Cs and IGH-Ca using the resultant mRNA as a template
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-GGTCGCCACCATGGAGTTTGGACTGAGCTGGGTTTTCCTIGTTGCTATTTTA
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:




PAEEL oo

i
‘|

lk-r primer set was cleaved with restriction enzynes Barn H and Pci 1,
foll owed by replacenent with the HA2 sequence in the basic vector+neoR+l gL
pl asm d. Further, a CHAl sequence anplified with an

SseNr u- CHA1- 1k-s/ M ul - CHAL-r prinmer see2was cleaved with restriction
enzynmes Sse83871 and Mu I, followed by replacenent with the HA1 sequence.
Next, DNA sequence 8 (heavy chain cassette) was inserted into the
restriction enzyme Mu 1 site to obtain a CHO 1kx2 anti body vector shown in
Fig. 2 (Aﬁ.’-ﬂ{T@ﬁl@FCMIﬁEq?MmTFﬁGﬁﬁfﬁgﬂhb‘iﬁ)@ dgNar® vect or

DNA sequence BM%@aﬁhﬁ{eﬁ cassette) was inserted into a restriction
enzyne Mu 1 site 1n the basic vector+neoR+|13%E$£I asmd to obtain an HT1080

honol ogy & AAERTINIISEGATBEGAGCASAGHGE® B4 13: I ntroduction of
vector in I1's Linpeard i v o ppo ; kx?2
3@0 E\eﬁﬁfﬁ%of%?g?éqt #550fhen amplified with a N Es:%@ngc—h

anti body vector and t _ onol ogy armvector were purified w

Endof ree RfMelivsgad@idta Riimef GENGENY paINAR ehygrely dimviiagenNes a termplateowed by
di ssol uti [ eril.ihzad wat t cQigente aft i / 1 h

sol uti ons%\?\'gr g’"?ﬁseE Sle'ﬁté he'M?)ol hgvmplﬁgrlt %rg%s@ctaé%%gggg?ﬁeh?. q{&gaf%]%

Tr ansf ect iporax&fPspacemi pigsmid. CHO- K1 cells were adjusted with

a nucl eof %ézjrko'ﬁ_%g#m_gybrmxa) to 1 x 106 cells and were mxed with 2

jig of a FFinearized plasm'd vector. Next, the m xed solution thus obtained
and NuceofBeHGAGACCGUrRaapagmtgaantieatepe3ASHY I dlot 48 Wi t h program U 023.
The transfecti formed three tines for each vector. The transfected
cells were seede ‘.’\}?p%ché_g é\r;ﬂﬁgr.pl ate at 350 cells/well and cultured in an
i ncubat or S4tGEGBCLEEHCGgacygtoddgtGcaanag -BUSER 1D Medi48)n  Advanced MEM ( G BCO)

transt oot 1g 3t cate (1 Aerd Bl (R mpe i o RO R ABER el bty )
gg(l)lB} /rAT\I_ '; s:tn gsm?_ly!BNArgeunhm ﬂrmﬂtenff;ilan_a. faBoW@d (bhyi rexﬂapclﬁmem&c:hngitr??:fmin

I ndggt ri egfnq_xtGg-‘_P)«*%‘Ré%éerﬁgaé)i)g%]ﬁgghrp%&%ﬁggﬁﬁ@ L'f?a\e%hg'r 6 days. After the _
cul Itur e&I z[{lloh94l] kpnivEHs primer: confi rnmed, and G418/ 6TG resi stant col oni es were
. 5 .

o £y PO AR ORI e bR IAG SRt ¢ o
CHO 1kx2 @AGOOGEGCISHQ VIBdNG44P6 cl ones per 3 x 106 cells. On the ot her
hand, in the HT Oﬁfl)__g:gl_(‘)_gogﬁrg%rhar m vector, 418/ 6TG resistant clones were not

obt ai ned. [0120 9 troduced vector Nunber of
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)



418/ 6TG resistant clones acquired (per 3 x 106 cells) Number of _

i ntegrated clones/nunber of clones as determ ned by genome PCR anal ysis
Nunber of integrated clones/nunber of glsones as determ ned by Southern
hybridi zati on analysis CHO 1 kb x 2 anti body vector

IGL-3A21a1 primer:
5-GCCACAGTTCGTTTTATTTCCAACTTTGTC-3 (SEQ ID No. 49)
[0098] RNA extracted from RPMI8226 culture cells with ISOGEN was .
provided as a template, and RT-PCR was performed with One-step RT-PCR kit.
A constant region was amplified by PCR with a primer set of IGL-Cs and IGL-Ca
using the resultant mRNA as a template to obtain DNA sequence 10.
[0100] IGL-Cs primer:
5'-TGGAAATAAAACGAACTGTGGCTGCACCAT-3' (SEQ ID No. 50)

' IGL-Ca primer:

5'-TTAAGCGGCCGCCTAACACTCTCCCCTGT-3' (SEQ ID No. 51)
[0101} PCR amplification was performed with a primer set of IGL-LS
and IGL-3A21a using DNA sequence 9 as a template to obtain DNA sequence 11
with a secretion signal added thereto.
[0102] IGL-LS primer:
5-GGTCGCCACCATGGACATGAGGGTCCCCGCTCAGCTCCTGGGGCTCCTGE
TGCTCTGGCTCCCAGGTGCCAGATGTGACA -3' (SEQ ID No. 52)

IGL-3A21a primer:
5'-GCCACAGTTCGTTTTATTTCCAACTTTGTC-3' (SEQ ID No. 53)

[0103} - Assemble PCR was performed with a primer set of 1GL-Vs and
iGL-Ca using DNA sequence 10 and DNA sequence 11 as a template to obtain
DNA sequence 12 comprising both products linked to each other.

[0104] IGL-Vs primer:
5'-CCTTGGTACCGGTCGCCACCATGGACATGA -3' (SEQ ID No. 54)
[0105} A 0.5-kbp fragment was then amplified with a Noti-spacerB-
s/Notl-spacerB-a primer set using pcDNA3. 1-hygro(+) (Invitrogen) as a template
and was inserted into the Norl site of pmaxGFP+Noti to obtain a
pmaxGFP+spacerB plasmid.
{0106} Notl-spacerB-s primer:
5 tGCGGCCGCetgtgatggacgacacegte-3' (SEQ ID No. 55)

Notl-spacerB-a primer:
5-ttGCGGCCGCctattectttgecctecggac-3' (SEQ 1D No. 56)
[0107) A light chain was then amplified with a Kpnl-1IGH-s/Bgll}-IGH-a
primer set using DNA sequence 12 as a template, foliowed by replacement with
GFP in pmaxGFP+spacerB to obtain a pmax+spacerB+Igl. plasmid.




S GRELL

LA il

6 5/6 5/5 HT1080 honol ogy arm vector O NOT TEST NOT TEST [0121] Exanple
4. Anal ysis by genone PCR Genone DNA was extracted with DNA
| solation kit (Roche) fromclones that were obtained by the transfection of
the CHO 1kx2 anti body vector and were 24&sistant to (418 and 6TO.

Reconbi nati on regi ospecific to target hprt |ocus was confirmed by the
follow ng PCR reaction using the genone DNA as a tenplate. [0122]Fig. 3 (A
is a typical diagramfor explaining details of an analysis of a honol ogous
r econbi nal® 8] KeakiGlos mimafenome PCR A target region (2) in

horol 090U%‘-E&R@@'@AC@@%ébdt?l"ﬂG@GWA@@GG?C@@Cﬁ;@Cé‘tﬁgé@atﬁé’ﬁ%@Eébcex0“ 3
(3). CHAL (4), CHA2 (5) and an anti body heavy chai n séguence ), a

neonyci n- Bes §8ERIDNMNS7)8), and an antibody |ight chain sequence (9) held

bet ween CHAL (4? ﬁﬂﬁSLgé‘ﬁa?in(eﬁ) in the vector DNA (6) are integrated into
this region by grm ogous reconbi nation. [0123] DNA (1688bp DNA) contai ni ng
CHAL(4) ahtceltMIATCHftaacarteinedaaitya 1Fe 5 dRN N SB¢quence (7) and DNA (1752bp
DNA) cont ghiHong CHA2 ; f t; A | lence
(9) can b@@gxui red f?éal‘r;l ?’ﬁg"gcéﬁgﬁé“’%n‘f%ﬁtﬁ?% Eo%n’rg}ghéhd‘slgt%gg@@ %%@ﬁ@% and

t hus can EMVAighinS&pAfarpriveeroiseyasing powndsspatarBnlgl. as a template. The

horo! ogoyaPuss i Bbdle e Manb, s doRAbupETore, Bagh L8Rk 1 s
was det ecckdving withP@Restdation enzyme hipd |lhier olgeipFINANegLesqent 2 (lighs chain
cassette).
{0110] Hind!ll-spB(lgL}-s2 primer:
5'-cctAAGCT Tetattectttgeccteggac-3' (SEQ 1D No. 59)
Hin3-CMV-igHL-SVpA-a primer:
5-cttAAGCTTAACGTCTCGCCCTTTGGTCTC-3' (SEQ ID No. 60)
[0111] A basic vector+neo R plasmid was cleaved with a restriction
enzyme Hind Uil and was inserted into DNA sequence 13 (light chain cassette) to
obtain a basic vector+neoR+IgL plasmid.

[0112] Acquisition of DNA fragment homologous to hprt gene of CHO cells

Genome DNA of CHO-K1 cells was provided as a template, and
DNA fragments (CHA1 and CHAZ2) homologous to an hprt gene as a target were
cloned by a PCR reaction (KOD-Plus-Ver2, TOYOBO). As shown in Fig. 3 which
will be described later, CHA1 and CHA2 were set to sequences homologous to a
region including exon 3 in the hprt gene. The following primer sequences were
used in the PCR reaction.
[0113] SseNru-CHA1-1k-s primer:
5'-#CCTGCAGGTCGCGAaggagtitaitagaggaaatat-3° (SEQ 1D No. 61)
Miul-CHA1-r primer:
5'-ttACGCGTigataaaatctacagtcatgag-3' (SEQ ID No. 62)
Bam-CHAZ2-s primer:
5" HGGATCCgactgaagagciactgtgta-3' (SEQ D No. 63)
PciNru-CHA2-1k-r primer:
5'- tACATGTTCGCGAatcagatccetgggactgga-3' (SEQ ID No. 64)
[0114]) Acauisition of CHO 1kx2 antibody vector
A CHA2 sequence amplified with a Bam-CHAZ-s/PciNru-CHA2-




27 shown below. On the other hand, 1752bp DNA shown in Fig. 3 (A was set
as an i ndex for honol ogous reconbi nati on between CHA2 and the target hprt
| ocus, and the DNA was detected by a P&R reaction with prinmer | G-Cs/
CHA2- seqg-al as shown bel ow. [0124] CHPRTs pri nmer:

5' - TGTTCCTGTGCATACTAGGC- 3" (SEQ I D No. 65) CHA2-seq-al priner:

5' - CCAGAGAAATTALTTGCCACCAGC- 3" (SEQ I D No. 66) [0125] Next, the PCR

anpl i fi catikenppmedset was blenvet witmesbtriation angheascBamhHICARE PEDRREIRFE ON

1. 0% agar qse re as sho in Fi

In Figs. %Sy( ﬁ%ﬂceﬂ"e E)W'ﬁhﬁ}%glﬁ?ieqL@"ée Bpihg shasie g’FBWéE'g%ﬁﬂQHé’iaW'E’h t he
CHOdlkxz e[-?ttriHengfQHé«tlgse_aqlMtcb tah@liﬂ@csémm mndskéﬁabmde 1|a-§nh| luf-Cea 1;9”
products were confir | es.a acquire cl ones, indicating
that a homd"EJors “faé(r:% ‘feﬁa‘?"it%ﬁesg aehan %’Fﬂ’ Sﬁ‘i" 1 and Mig) 1. fsligimeriebys:

Anal ysi s bgplSoerbet withytiei diAZlaTsequence Next DNA sequEige | 8t @EEA} iPRiPf the
CHO 1kx2 ant.i b[?eﬂxgavseict or o,the tar%et | ocus by reqgi osgem fic

r econbi natt¥ Fﬁ?fé ‘?]Ener'&?tri'% 1“@ MiusitecorthtaipeiChP 1ke
f ol | owi ng afitivbdevectbrydhowd imatig on(a) 0127] Fig. 4 (A) is a typical diagram for

expl ai nin [ S bridization in Exanple 5.
As shown ﬁ%ﬁ%w@%@&lﬁ%@m&—% honol ogous reconbi nati on of

lipit_gene (1) is setDsA aéqmé}-.(feoat (ﬁd},v X Sk éa%)setté‘)nﬁl«ééomlc,-[%g& ,ﬁf({)né%us O

(CHA1) (4)_an onol o are set so as to be hono
two adj acé ‘?ﬁ% g‘é‘ﬁ\ BWSY"%: Nﬁ‘l’lg] st'tér'getﬂ"er%ﬁ"bﬁed%ﬁ'"qo@*é@t Plastid fo @ffain@nsi t es
are | ocat ¢fi 19803®niclo @{,é’tgo,tg{(gﬁ{ inf@igl 2iBY.2) therebetween and are absent
mthetamh . Ont eother S|de the Pci | restriction enzyne
site is a ] Exa - > sloRintg gellg) | A neonycin-resi stant gene
sequence (6) |m_|rtéaﬁzéﬁ-@ éﬂ(\)@%t@-ntl body vect or was designed so that an NR
probe can be hybridi z$ q_&)gl?&]z As _shown in Fi l-g'n? when 10488bp DNA
has been detected, it M Hx2nantibody oractareansh e iHHIT08P hareoipgy arm
restricti oecteﬂmef@panﬁ&ﬁw&ﬁctddwre%%% @thk@f(oi/k@sﬁwéna%@r&é‘a veghat the
CHO 1kx2 ag % E’@‘E S been integrated into the | ocus of the

de! l%a

cl one. [OY isgplugign gp Sherilized gvater to a concem:ratlon,o\qapc R®/lar obe
having a aﬁmmwum@h@mw tﬁ@f@xomwshaeét?ﬁ ﬁ]p@a’]gn&fne in the CHO
o the fol

1kx2 anti quﬂg%] ¥ectfor was Synt hesi zed accordi ng oW ng procedure.

At the ou f a neonycin-resistant gene codi ng

sequence in the CHO 1@4@ nntd;émdyveve%danst\easwﬁﬁpblﬁua@ofezufrp% s}agt Lgued by
asm d vector (Promega). Next goxi gei n)

TA cloning in a
| abel ed p&’lﬁ‘b@‘a&é§1 GE aF%' g were prixebith 7 pg of Wmelaége% plasmlq Rectoe,

pri nmer NllﬁeEtQItN@hdkeRBya[lﬁ@': B 8bthinadOdmP Nube Sleetor 1 P farfdx edi¥ed to
Genone ch ce tbl cl one s _extracted fromthe 6TG resi stant coI ony

and was c? Vé’& A9¢ Wity pspgram Q23 <The drapstegtign wasepefermesthieatimesDNA (5

ug) was efopGachplEsters edheNréhdi8etad dclisowar sestb ikt g6l »m;@ mf;e gy l38h
‘menbr ane é@éﬁyé}gagg menbr ane, Amaer sham Bi osci ences) rane thus
t

obt ai ned QAfurgd gp@ny iRcubater ynger rﬁﬁﬁ'ﬁltloﬂieOfDﬂﬁ(brﬂﬂﬂhé%nﬁﬁhr ane.
(medium: Advanced MEM (GIBCO) supplemented with 5%FBS, 1x Glutamax

(GIBCO)), and, 2 days after the transfection, G418 (Invitrogen) was added (final
concentration; 500 pg/mL).

[0118} After 4 days from the transfection, G418 (final concentration:
500ug/mL) 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




[0131] Hybridization The menbrane was hybridized wth the
NR probe. In this case, prehybridization, hybridization and probe detection
were carried out according to a DIG Application Manual (Roche). [0132] As
shown in Fig. 4 (B), in all of the anatgzed 5 clones, a 10488bp DNA
fragnent was detected by the NR probe. [0133] Exanple 6: Production of
protein by reconbinant cells Culture of reconbinant clone and sanpling of
medi um At the outset, the reconbi nant cl one was seeded in

an anount ckmnes B@ri”0’51@e¢¢|§ p&n Weaﬁtheh'ﬂﬁﬂ%“@fﬂm%mrﬁmﬂgy #MmoeciRdvanced
MEM (| nvi {4 pQesy ncentration; 500 ug/nL), 6-TG
(final cotrﬁ:ent ra?ﬁ%ﬂ&éhﬂb!ﬂ%%@% hot @gﬁlggan Bi o Ser urr) (599 in the
presence (@1BNGddedl 37C. On the flfth day fromthe start of the culture,
t he medi dm was colTegcted. The colf ect mnmgelbﬂm was used for the fol|l ow ng
ELI SA anal ysi s [0134] rasmBef bRtive dedtegratetpt | on Nyunibek SAintegrated
The armount of G | n t kg EbTEect ed diesismaniBesr dlet] er riBigiRE/fAumpaaggur iing t he
2bsor bange 'atrod ) WistshartemBies! [0G Eloforistas( pr eq oatbﬁsé a6 Baledmnesnyzo Co.
Ltd.). [(135}’???8rresubg@.mr@eag shoydteinfinkd @y 5| | n bysdmesured 3 clones,

the anmount of 19G pef Pl gd%canap 1 29 eﬂ&HQF@F{Sh Cnhf’d&ﬁj‘ﬁé}i@n alysidhe CV
value 29 was 14.2%|[0136] Exa . aflpdhs ogoug reconbi nation w tth vector

havi ng hoTRE00KS « DINA TTagnent n VI ng chaln rengffh of 2.5 kKbp Acquyisition
of 2.5-kbp DNAwE yalgrrent hogol ogo s to hpyg gene iln CHO cedhs
In order jto qa&u‘{ acture a CHO 2. 5kx2 anti body ve¢t or that has a horol ogous
DNA fragluutm AEgTy | char |eng[ th—of—2-5 kbp ang 175 showr 7 Frg.—}6, DNA

fragnentg h IEM s to target hprit ge f#¥d-2. % and ) werle cl oned
by a PCR reagﬁa\l,é%a”( KCD- PI ug-VerZ \&5( usi ng genone L%PB K1 cells

as a tenptate—As shown—+nFg—7 (A whirthwti—be describedtater,
CHAL-2.5 and CHA2-2.5 were set to a sequence honol ogous to a region

cont ai ni ngo£X9 rp_:xaﬁ'ieaham%ﬁ.g bgg@gomulml;RCI-lAl r primer and Bam CHA2-s
prinmer described in %I‘IITEI‘S wer e used as primer
sequences in the PCR p@ﬁ&?@oﬂ“ﬁ‘ﬁﬁ%?]‘”@%‘@ﬂlﬂﬂ“‘(ﬁlﬂ Isolgfion kf (Reghe) from
5" - t t CCTCetrel GlGhaS bttt Bl Ghb tteHrBfdcliBd of dhe (GHQ 11x2Nantiody vector

and were resistant to G418 and 6TG. Recombination regiospecific to target hprt

locus was confirmed by the following PCR reaction using the genome DNA as a
template.

[0122] Fig. 3 (A) is a typical diagram for explaining details of an analysis
of a homologous recombination reaction by genome PCR.

A target region (2) in homologous recombination of hprt gene (1)

is set so as to contain exon 3 (3). CHA1 (4), CHA2 (5) and an antibody heavy
chain sequence (7), a neomycin-resistant gene (8), and an antibody light chain
sequence (9) held between CHA1 (4} and CHAZ (5) in the vector DNA (6) are
integrated into this region by homologous recombination.
[0123] DNA (1688bp DNA) containing CHA1(4) and a part of the
antibody heavy chain sequence (7) and DNA (1752bp DNA) containing CHA2 (5)
and a part of the antibody light chain sequence (9) can be acquired from the
genome only by homologous recombination and thus can be an index for
homologous recombination.

Accordingly, a 1688bp DNA shown in Fig. 3 (A) was set as an
index for homologous recombination between CHA1 and the target region, and the
DNA was detected by a PCR reaction with primer CHPRTs/Notl-spacerA-s as



NcoNr u- CHA2- 2. 5k-r prinmer 5' -tt CCATGGTCGCGAt gaaggtt at agagcat aggggacc- 3'
(SEQ I D No. 68) [0138] Acquisition of CHO 2.5kx2 anti body vector

The CHA2-2.5 sequence anplified with t Bam CHA2- s/ NcoNr uCHA2- 2. 5k-r

primer set was cleaved with restrictioi enzynes Barn H and Nco |, followed
by replacenent with the HA2 sequence in the basic vector+neo R+l gL plasm d.
Further, the CHAl1-2.5 sequence anplified with the

SseNr u- CHAhorblieioW] UONGhEbtHerHandEN 75Mp DRA sHoRAVRFIYV 3 (r)vesd H%tcés' 20
enzynes 5se 38@5 and Mu I, followed by replacenent with the sequence.
Next, DNA 'BERLERIOMPIQGaus FoQMBiINAtien betaes) CilAd anddbe target et lacwe, and
restricti qhe X RadVhstebtedl b al PCROIRiciof AmekXGL Y 'm&y-sgg-% Ofg Shown
in Fig.6. s&!(%139 Acqui sition of CHO 2.5kx2 anti body vector integrated clone
The CHO 2.35¥0¥ RE¢Whody vector was purified and linearized in the sane
nmanner as [pMm4P@EAPRes griméhe | inearized vector was dissolved in sterilized
water to a concentration of 2 g/L, followed by introduction into 1 x 106
cell's. [0RIORENGCTSECEAMARIARGE-3 $8FRJID Ne @fdug was carried out in the
same manner as igHAX3BRS pRim#S a result, (A1816TG resistant colonies of 5
clones 30 were isol at edﬁjlr0141 Anal ysi s by oenonme PCR

Genone DNRFEAGREAAATIATT TGRCAGMSCrEsi (BEShID No. 6818 and 6TG obt ai ned by
t he transf $10 Feo X 2t AR ; ' [

regi ospecilfeifécslt I)th’tﬁ'_etﬂlt%r get aﬁ%’?it%%%@ﬂ rwas Sc\(gn |?%ﬂ%vﬁeﬁ%%?#§§m% PCR
react i on @eAPPhREEsifeAB F0PDNYasRsegele nihgt fesulto Mep8 Bis shown(in)Figs. 31(BY pi cal
di agram f%rndq@y_l aining details of an analysis of a honol ogous reconbi nation
reaction by genhome PCR. A target region (2) of honol ogous
reconbi nati on i n an hpt FiggedeB) Bndi (€)seembersak ta 6 represanhclores oBtajridd
CHAl1-2.5 . thalA2 ) Nt ylﬁﬁg{y ha| ,

neonyci n- &ﬂe@i _st_t ant Hs}eﬁe& 8?"@% glre]&gﬂti body ﬁh}égﬁtbggéfg?%%gggggﬁéepﬁﬁ hel d
bet ween CRmRlificatiqproginatsoypre corirmsy inrb glones tapnorg\he( &jquined 6 clomgsat ed

into thisifGedipiy Rt L ABRIRIARYS b ESRBRLAG] iRt PN (3075- bp DNA)
cont ai ni nI CI-lAF1H-§2.5 4) gn ) |5art %Phgﬁ{eff%r‘}%lf%g%pﬁea\iy chai n sequence (7)
and DNA (%im Examulg Soialysis by Sootiern hybridigatiemd a part of the anti body

| i ght chain sequence The i rginrgﬂg; qﬁ’?n%ﬁ@%o A é%'o@%‘.yﬁa“%lf%ﬁgpl ogous

reconbi nation and thus can_ge an 1ndex f reco
Accor di nghprt lacep by regiospexifthmeenbingtiog. in7s clanesmsquised i Exampledéwasor

honol ogoug ﬁﬁ.ﬁ%' el BilowR \@3&%% the target region, and the
DNA was de?ecte {) a PCR rgactl on w Pﬁd%?ﬁﬁgr CHAl- seq-s11l/ Not| - spacer A-s.

On the ot %27hand, 32B@® Hp(ANA & hwigsl idiagrag, for explaining detailsasf Seuthemex f or

honol ogougygﬁ@mdyﬁtg)&%ﬁg%\gen CHA2-2.5 and the target hprt |ocus, and
the DNA waS detected by reaction with prinmer | Q-Cs/ CHA2-seq- a4.

[ 0144] CHAl-seq-s11 pfBnehovd -iGABISCA GBAGARCATIRCAGIBN (BED [HDMddogds)

recombination of hprt gene (1) is set so as to contain exon 3 (3), and homology
~arm 1 (CHA1) (4) and homology arm 2 (CHA2) (5} are set so as to be homoifogous

to two adjacent regions in the target region. Pci | restriction enzyme sites are
located so as to hold the target region (2) therebetween and are absent in the
target region (2). On the other side, the Pci | restriction enzyme site is absent in
the CHO 1kx2 antibody vector. A neomycin-resistant gene sequence (6) in the
CHO 1kx2 antibody vector was designed so that an NR probe can be hybridized.
[0128] As shown in Fig. 4 (A), when 10488bp DNA has been detected, it
is determined, from the position of the Pci | restriction enzyme sites and the chain
length of the DNA sequence, that the CHO 1kx2 antibody vector has been
integrated into the hprt locus of the clone.
[0129] Manufacturing of NR probe




gF - F XN DTS S

CHA2-seq-a4 primer: 5 -GITTGCTAACACCCCTTCTC-3' (SEQ I D No. 70) [0145] Next,
the PCR anplification products thus obtained were anal yzed by

el ectrophoresis on 1.0% agarose gel. The results were as shown in Figs. 7
(B) and (O). In Figs. 72¢B) and (C), nunbers 1 to 5
represent clones obtained with the CHO 2. 5kx2 anti body vector. Both the
3075-bp and 3228-bp PCR anplification products were confirned in 4 clones
anong the acquired 5 clones, 31 indicating that a honol ogous reconbi nation
reaction took place. PoINBIpropeihasing &geBirRNCTRIMPIPBENEY 2 RoMEOomMycin-

The regio L Gad ' ' | t he

t ar get hp?%ﬁﬁgétge'?@nhﬁﬁ%?%ﬂg? Kggqﬁﬁ?%}ﬂ%&g%l%HgHe\%a&gMCa‘ggﬂo‘rﬂE%y@% t he

f ol | owi ng fallomihe mrotsdsireé.di Ahtthe out§edl 4 Ringre denoth dfsa sneoppicomresiktantr am f or
expl ai ni n t ai . e ARG T A 0N . e, :

As shown gﬁqgu"’g’d I@ %’%[{Eﬂgéﬁ ﬁr‘@%t regﬁég%@efjt@ﬁgt)régmc?gs’o%éplrﬁéegob ipr?af%’i on of
hprt genefdlibwedsby dA doniag inle 8 @EEMNT plesmid vesior (Enemégajol dlpyxt, ca G

(CHAL- 2 Shofedlic)d (PSR e8NS of B2, o BRTAGSBlonasiinddls B

honol ogou adjacent reéglon e target regro one
restricti ¢Roewz pnimesi Md3iForpactiieerterse pimer he target region (2), and only

one Eco | Ct] iLte is present within the target region. On
t he ot herRY%gﬁ?:rré aralbh .r%GZ anti body vector, only one Eco RV
restriction enzyne si GenomepDéldent eanh @e2el2nd. wash extrachedi inemethies68Bt gene
sequence (6) ,in the CHO 2. 5kx nt i bod tor desi gned hat .an NR
orobe canrBREOLPAGRYERA YR soAREd st #el i1 B5reEoh PR HRen TS A% Dua
has been dehemtdNAIS ugy wastedsariopddresetam 068 pgsiote gel afd blotteBamtdy
restriction enzyne site nd chain | ength of the sequence.,that the
G0 2. Sk R, TERGrR0E R, B CRBirelE o P R oRBPESToc T8t he

cl one. [ Ofvhbrivhe thwcdbtained veds iptolisted at 80°C for 2 hr to immfubilidié PNAln thavi ng a
seqguence co%sgggt ary to a neonycin-resistant gene in the CHO 2. 5kx2

ant i body & s provided in the same nanner as in Exanple 5. [0150]
Prepar at i (om3a{ Hybridizatien Cenonme DNA of each cell clone was

estriction enzyme. THES EBRERe JEREHARAMES Ll FELE0RS: o B GofRr
hybr i di zaprehybédiabtion, hybridizhtiors ang prabendeteettori wekex@nmiéd obt according to a
DIG Application Manual (Roche).
[0132] As shown in Fig. 4 (B), in all of the analyzed 5 clones, a 10488bp
DNA fragment was detected by the NR probe.
[0133]} Example 6: Production of protein by recombinant celis

Culture of recombinant clone and sampling of medium

At the outset, the recombinant clone was seeded in an amount of
2 x 10° cells per plate and was cultured in 10 mL of Advanced MEM (Invitrogen)
containing G418 (final concentration; 500 pg/mL), 6-TG (final concentration; 50
pM), and FBS (Japan Bio Serum) (5%) in the presence of 5% CQO; at 37°C. On
the fifth day from the start of the cuiture, the medium was collected. The
collected medium was used for the following ELISA analysis.
[0134] Quantitative determination by ELISA

The amount of IgG in the collected medium was determined by

measuring the absorbance at 450 nm with Human igG EIA Kit (precoated) (Takara
Shuzo Co., Lid.).

[0135] The results were as shown in Fig. 5. In the measured 3 clones,
the amount of IgG per plate was 1.29+0.18ug/dish on average, and the CV value



[0151] As shown in Fig. 8 (B), in all of the analyzed 4 clones, a 12302-bp
DNA fragnment was detected by the NR probe. [0152] Exanple 8. Confirmation
of honol ogous reconbination in two chpgmosomes of CHO cells Confirmation
of remained wild-type hprt gene by genome PCR 32 Whet her
or not a wld-type hprt gene remains was confirnmed by the follow ng PCR
reacti on using genone DNA extracted from honol ogous reconbi nati on cl ones of
t he CHO lkwas aﬂt.?i%aody vector and the CHO 2.5kx2 antibody vector as a

tenpl at e. A di agram f or exlalnln detalls of
geggrre PCRllb EL'E‘L"%P’Oem?( ~~~~~ e Wik Ve 5 g.:: logous
At the outlﬁAfraqmtehv|ndrwNMQngm d?lgs kBp (A) shows PCR in wld-type CHO

cells having twog h in honDIogous
reconbi nati on of S ERHpIr-2Géntry %'& Y Igaeys pricge Ch
vect or norgellat roduced wi | d type cells, DNA (2322 bp) of the tar get region
can be anplified by a hus, the remaining of the

PCR ction
wild-type hprt gene caf’ Bé%gﬂfm?ww& AR 25k apfibasyesectqrahauhahe
drawi ng | cchomdiogbus hmmﬁﬁgménﬂiadﬁhg]a Aal g2 Fbb bAd is shown in Fi
het er oj ung)I tf nR ous reconbi pnant cells conprising a vect tor
i ntegrate Eﬂ}!% "}‘?ﬁ'%t ?rﬂg‘f?guﬁfm dargeihen 9eRs JGA 1-2.8 andeCHAZchbBrwees
vect or DNAIdrgd bszomtmmlnegcﬁarmk@)n PREAD) TOVOBOR @id BRAUmAcAN ghain. a

neonyci n-r Qﬁ&ﬁ d an antibody lIg chai n seq et ween
CHAL( 4) aré'? &) s)aﬁ %tq @Er at%“dSh‘?W’b'"t Frig- ?Mb@hlché\g“ bﬁ desgritad laterol ogous
r econbi nat0m1-2(31 dritle GHAD. fham‘e 380tHeS SdYURHBS OB gbﬂfs P%R’%% off €91 0N,

and DNA (232 region can be anplifie eact i on,

maki ng it 988 nx gx?%tsc‘gﬁlf‘? tgf?é'er e%lphﬁhi@w’fprm@r nd BamﬁﬁAafamnrgeme

[0155] On t:lleecmié”o?ih Eﬁ?ﬁble@Sa@ﬂmolléwhb%rﬁﬁ&‘éﬂvﬁ}elﬁﬁétag rinh&¥eqlBnddd- 9

(A, in ho i on-type honol ogous reconbi nant cells conprisi’ng a vector
i nt egr at ewnmﬁu‘gégdﬁﬂcﬁgrﬁhronosones only recombinant DNA i s expressed, and

DNA (2322{h387] lsgeNh_e.d;-ﬁnnggBkrsegmgr is not anplified by the PCR reaction.

[ 0156] Bas under st andi ng, the 2322-bp DNA shown in Fig.

9 (A) was sgg&iﬁ’hégtrﬁw’*&?@ totatatotiigloatngo a1 (GEQ BhNoabPCR reacti on was
carried out w t NcpNriveHASHPBRS/deirfet: seq- al . Next, the PCR
anplifica '88 ﬁ@%ﬁéﬁ&g obt ai ned was anal yzed by el ectrophoresis on 1.0%
agarose ¢ f @%@tﬁﬂ?@ﬁﬂtaﬂﬁgﬂﬁ'@ JYSER)ID Np08&7] In Fig. 9

(B), W rHpI3s$As Glsltibh@fUmEZCEbe%ntl%d v¥@6f Or integrated clones (1, 2, 3,

5, and 6) represent le%é_@é anti vector integrated clones acquired in
Exanpl e 4, and 2.5kx2 ?#t%’d}“&f'ﬁ‘élam%‘ﬁ@@“('tb the Bam-CéiA2es/bigoNGHO

2. 5kx2 anCHAOHY.5KaGrier SBtaREIREVEH WIBSeBf bR Wzl Me TP ahy NES 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




2322-bp PCR anplification products were confirmed fromthe wld-type cells,
and, thus, the presence of the wild-type hprt gene was confirned. On the

ot her hand, in all the analyzed reconbi nant clones, any 2322-bp PCR
anplification product was not confirnmeslp indicating that the reconbi nant
cells were of a honmpjunction type in which a vector was integrated into
both X chronosones. [0158] Fromthe results, it was confirmed that the use
of the vector according to the present invention allowed reconbi nant clones
conpri si ngvese isnlajed. protein gene integrated into both hprt |ocuses of two X

chronoso 1412;\1?1%; né peeghi gh frequency. [0159] Exanple 9: Long-term
st abl e expres reconbi nant vector clones using CHO

endogenous pronoter RAenamecPNA wgs extrarieddrEr 1¢onesc fepistant to G418 and . A
e R oyl S Sl RSB SR i g e
5 - AGAACCM@WE@I@A@GA@#E tar@RGprfosss was)coRfimagrt b e fRllpwinger :
genc vas Eo I ToLa Iy e Bens PARESA Selifete )L "SVoh & primer set “usi ng
a CHO 2. 5kt 2H neo- L pigagniAd isma typicadibgram foi@Xﬁla]nimNeiséqoéaplahmsis
or i mor- 5 TR RACETE AR Rn HenomedRBR b No. 74y [0163] Nex.
the CHEFlaP and | gH gérergehuegiobt(2) nEHomelogous eacarobingtidn Kba haricgekeel |
espect VoV B Bk oS ) "R R 2R 8 i SRR 2
into a TOReavechain fdquente ¢oera) netbmyd:mwesisiaylt geaa\(Bhcana am aetibodyt tigitbt ai n a
R SRE R oy RN D2 1l e s B BB
genone DN{6}aredntegrgtbdiirto this region by homologous recombination.
[0143] DNA (3075-bp DNA) containing CHA1-2.5 (4) and a part of the
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
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
DNA was detected by a PCR reaction with primer IGL-Cs/ CHA2-seqg-a4.
[0144] CHA1-seq-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,



[0165] EFlaP-H ndllI-F priner: 34 5' - AGAAAGCTTCCACACAATCAGAACCACA- 3" (SEQ
| D No. 75) EFlaP-Hindlll-R prinmer 5 -GACGAATTCGCGGTGGTTTTCACAACA-3' (SEQ ID
No. 76) [0166] An IgL gene was anplifiegdswith an

| gLser- EcCoRI - F/ I gLser-H nd111- R priner set using a CHO 2.5kx2_H-neo-L
plasmd as a tenplate. [0167] |gLser-EcoRI-F prinmer:

5' - TATGAATTCGTCGCCACCATGGACAT-3' (SEQ I D No. 77) lgLser-HndllI-R priner:

5' - TGTAAGGRATEATEAGAT 3 TiomdaAfdas TedorBbinafltrddatida tool8plab®168] The CHEFlaP and

| gL gene tag@so tal ned re cle ved W.th EcoRI, followed by Iigation.
Thereafter[ ] at e was subjected to gel extraction,
and the CHEFlaP+l gL gane M@&;sﬁéﬁﬂ@d’!té@iéﬁoﬁ KR 01ROt 25kxd BhtisyRdvdor

| Hi,ndi ! bt CHEF1aP+| tt 0169] Th
G0 2, Sk e et hak Togis BiLabers apdired Haptamaing Was ceéma@%bwia ated,

and the Gfafdvﬁﬁg%htmﬂﬁymﬁﬁtdrﬁ was inserted thereinto to obtain an
after Mul cleaving and dephosphoryl ati on, the

H- neo- EF1 ¥ tor. g

CHEFlaP+| 394 %ﬁne cassEid B {fs'si fdvnical piagramefostexplainips osatalisaofhatimmr1 P
vect or showbridizafomin Empl€¥70] Acquisition of CHO CHEF1P vector

reconbi nant CHO cel | s Li neari zation, introduction into CHO
cell's, and screeni ng 86 BRRVRdAsFiict ) cHo teiget egipsc (¥ imdromalegauised out

in the SanBcomBAGlioRSf 1§ i3 sbOs@@dUb’ v mbi nant
CHO cells. [0171 oOonf T%a@té?gw g‘ Isonsé-te?%?tng-?e%gﬁﬁlg)aﬁtﬁégba{ow

product i oRSf 1 Bh 64 gt thgmalegynarm 2 (CHA2-2.5) (5) awrﬁ;etaaaqa?p tedeCHO

CHEF1P vegbioldfend fagt u t (s8 r free
medi um Advar?ced MVEM (d g ne%?gﬁgﬁ??g‘%wgﬁg%%@s {)Jdtlée/l(rrﬁacg '(E%- BCO) )

under con@FSHIGHRN BRzypEe sitey ‘%%’E@@t arungethe tarast region (2), rﬁ@ldyomnnelEcbor t he
measur eneiply Rfstridiion &Rk ik :@%Féééﬂ@mtﬁfnoﬂﬁ%ﬂf%f‘ redifn: 7 2bFehd SthlHhAA@

subcul ture were peel ed off, were seeded

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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cells in a 100-mm di sh, and were cul tured under conditions of 37C and 5%
CO2 overnight. The cultured cells were peeled off and adjusted to 3x105
cells/m. The cells were seeded in a 12-well plate in an anount of 1.5 m
per well and were cultured. After the gpapse of 24 hr fromthe start of the
culture, the nediumwas 35 entirely renoved. A fresh nedium (1.5 nm) was
di spensed, followed by culture for 24 hr. The whole quantity of the nedium
was col |l ected, and the anmount of |1gG was nmeasured by ELISA assy. Cells
adhered on the bottonVdietiércomadt 8 wikskiyppdwiredens femaing wareconfified &f cel | s

was count ed. T ' ' |
product i v?t?‘i/ %ﬁ&@‘é (E}EF{ ?égétﬁr%r Y@F@g%n%ﬁ%m@%%l%h\%&%;roﬁ?’eﬁﬁg?gg&%ynt 0 an
hprt | ocusesmsbikeiidn otoresant thy GHAT 162 aoticedyt weetof @ndl thenbdks 2hwed
sel ective _dr.ug-free condifi and the productivity was not | owered.
[0174] aﬁﬁ%#gdﬁb?‘ggizﬁﬁgéﬁ"?%ie'of honol ogous reconbi nant by vector that has
honol ogougo 3% fr agnerig.raANe ahigpical diagrdam dor 2xplaking dathilexgirganome
anti body Bt {PrahaeArnmaten s riinattbadad SRATRORNS, (0% Ly or pr epar od |
Exanpl e 7 was cl eaved Anithédr caitged sthrel [efti dnawimy imEig-Hion ()l shoven@ORa i wildj ect ed
to slef-rin |, osi n 0 .prepar CHO 2. 5kbx2 . heay e wn in
Fo 15 [OPr6tRAcats LRrRETRE K e e tvgeL il D ST eaaR o
CHO cel | s recombination of an hprl-gee@r() Baseétosn as o rcodtain iezon i3n(3). ChOveatbt s, and
screening of the, constructed b eav hain.v or _were carried
out in th@ogaHEOMﬁﬁ’ee""'ﬁ-sW% %Ilgné?@KSét%ggagﬁﬁiq?e rg.gglgﬁﬂ'\éﬁhgﬁr\'/?}echai n
vect or regaiplifiedty SIHGR eédctionAand, thesitte réhddiningasfrthe vl tyfei@ptiegére per
107 cells were acqui rﬁd._ 50%.764 Exanpl e 11: Acquisition of stable

ysipgahis as auindg

expr essi of20HRg cyifrge s MAR derived from human hprt |ocus

i ntron angofe4]r esses Jnki dradindemsyed baitie c¥htenfafcigr ONEA)o$hdWBRPCR in
non-transcriptjonal vector '

Gone. | nt' Betdialsngion BiReckpploRouS SesambiBan AR SPRpREIgs vrmer AR "Oe
using t he jg@gnaiBpANOc®f oRBndIX cAfdmesinie.| | IRGoneachwmosode, iveetbr NA (V) ne,
B oYt TeTataning dun Bln GHEARSE! Snaies | B 7 R e, BNAPBRYEPT ey
5' - t t TCTAGA§ISGING gaAé CAADRE taritiB6d B lightSEHRIN Beditend8elfl GbR@deTh e HBHO!H2arik x 2
o AL o Pisgiteca P ot et LOTHS b BrdR "
non-transqyy fhd AR nepel @hofia®\Whromosdrge hblds( Atarget 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.



36 [0179] Manufacturing of MAR transcriptional vector MAR
(hprt MAR2) of a human hprt gene intron was anplified with an

Ascl - hprt MAR-s/ M ul - hprt MAR-a primer sgt using genonme DNA of an HT1080, a
human-derived cell line, as a tenplate. [0180] Ascl-hprtMAR-s primer:

5' -1t GGCGCCCCt agt t at gagcccatgtccec-3' (SEQ I D No. 81) Mul -hprt MAR-a primer:
5" -tt ACGCGTcggt gaaat cctgtctctac-3' (SEQ I D No. 82) [0181] The CHO 2. 5kx2

ant i body \z32dsp PCRoampkfidatioopacdldts Wewﬁoﬁirﬁ'@da‘ﬁbmﬂth@uﬂdl‘t?ﬁé Eélfd, i@, enzyne
M ul, andép\%t R2 was :?2 ert the ei nto. @duct was cl eaved

with are P HReENL§ ‘t)éﬁ’f"d—%éleﬁﬂt"‘fa&owﬂﬁ“@%@ry Rdhe othigshesdi on
cassette ah ﬁm&pﬁmﬁze&afecbmér@cbléﬁw @ngthmb@m r&nﬂ:’ﬁrw&én product
transcri ptional vect or E gn?bmﬁ%0182 Manuf act uri hg of MAR
CW t r ans¥aSH PPl "(F’&ét 6&""’3“"9 that the rec WORRSS BohoraoiNnatian hprt
gene i ntr QpRSwRRR ld Vdcest Wﬂstlhteg;rﬁﬁa]iﬂm%'tﬁ M%sh@séraés hprt1 VI AR-a pri ner

set using _genone DNA of an HT10 a human-derived cell line, as a

t enpl at e. aﬁ@S] Bgl | FIoMr thenresylts, ftowas 5’°ﬂf'f%@kfmﬁﬁtﬂa?g§g%@c&@‘éﬁ'bcc 3
(SEQ I D Naycc8Riin t'hle @é’éﬂ\/‘ﬁ&eﬁtlaﬁ ialBWed reddniSid it LISHHSARAR é?érgélac 3
(SEQ I D No. 84) e pCR— Bl unt 11- TOPO+ant i body heavy chai'nexpressi on
cassette e éﬂ@&“?n‘“ ?Fﬁ elnbo \bodh hashlecusep 19f va aSchramosinemiy e Byl | I,
and hprtMgaauw@@w,tﬂ&ﬁdﬁﬁQqﬁ einto. The product was taken off with a
restriction enz me M ul to obfain an antibody heavy chain +MAR expression
cassette. [?&%5 cii £ d siable, gxpression ofiantibedy nby vaeembinan

cassette %gm@ﬁﬁ,eg@sﬁéa@pbeergjoﬁgﬁogg gﬁjﬁ%{ew th a restriction enzyne Bglll,
and hprt MAR3 was T1nserted therernto. e product was taken off with a
restriction enzManuaquiing of GHOCHER1BYestari body |i ght chain +MAR

expression cassette. A CHEF1o 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:




[ 0186] The CHO 2. 5kx2 anti body vector prepared in Exanple 7 was cl eaved with
a restriction enzyne Mul, and an anti body heavy chain +MAR expressi on
cassette was inserted thereinto. Next, the product was cleaved with a
restriction enzyne Hndlll, and an antBBody |ight chain +MAR expression
cassette was inserted thereinto to obtain an MAR CW transcriptional vector
37 showmn in Fig. 13 (C). [0187] Acquisition of MAR vector reconbi nant CHO
cells Li nearization, introduc n.into CHO cells, and

cor eeni ng SoAGARAGETECFAAAMFR RARGIALAS (SredRac By or, MR

transcri ptional E\FEIQPQHmanﬂR%QW transcripti onal vector were carried out
in the sane _manner_as in g&ﬂ‘e to obtain reconbinant CHO cells. [0188]

Conf i r mat |509P&GMBB?ﬁPﬁﬁTﬁ il EA AN D RIERFBAPIO- V&t or cl ones that have

MAR der i veghdg)om humapphgl igeh@Giiss hibliftst td a%mgwérsg&mmn&%év HigaNy chain
The anal ysi s of anti body productivity of reconbinant CHO clones acqw red by

MAR vect orR grifpensetsingd CHQ 2(5kx2_He)eo-hplpsnuyt agestemlateed out in the sane

manner #@.@r@ic% éThe results were as shown in Fig. 14. As is
app arent rom e resurzts clones that could naintain antibody productivity

were onl y 5eTARGAATTCR TLGOEASICATRGAGATEH (MR IBFNOyifn hprt is transcri bed
only by transcrj ts'e?'i’-lu%]lllth rifbiert gene at the vector integration site being

integrated therelnto ones acquired by vect or having a human
hprt MAR n6HTQTMTBTA%CA§FWG39@%@GWTE—3V@cﬁ%rlDMn?ﬁb a structure t hat

the tar gemﬁ% gt ein genpge a@ﬂ;z?!"?‘@i:?%r‘?d mg@ﬂeh@“ﬁ]‘ﬁgséjﬁl}aﬁ]feéﬂﬁgfe pedy é’

pr onot er anti body productriv ower e ring culture days
[ 0190] Ex&epRé fbﬂow¢<¢dpu| Itgattlpon Ehemﬂar(ﬁgbaed mé’ctberﬁl'l%ﬁﬂtam)lgbgenerma hat

nave _homylagius NG AGERIH SpAKERSEER B PORLS, 41 600R 38T 7088 and

expr ess nuf ac uring vector and CHO
500bx2 ve(ved]or foilowed by cleavmg Wﬁtjwﬂlndybmsolmm a C&@Fém@-iqlmwm caxsetind

CHA2- 200 t h P T Cvel
u th an SEGATGIAL. 206 AR PEIEAERE SOeiot s CIEVERTM Al SRE Giac©! ¥
Bam CHA2- slepoodghorytatad: 200 the SHERPsdgl gsnengagpettorwasDNserdéd CldDeikto tel | s as

a tenplat %Paﬁ';% ﬁ%%oaéﬁLCF@%o?ﬁg\r!%ﬂg‘éﬁéP 1%!?2.%%%8%#&8%@&&2%8 to a

regi on con ng exon 3 0 ene equences
wer e used thenCHERE 1BER!ght gené cassdqtie1wag irSedhd theTrinte fOgkiginpy Chisy CHEF1P

5'-tt CCT W a ttctattcctgattt 3" (SEQ ID No. 85)

Pci Nru-C%&?g -7 pr| rr@ tlﬁ -ttACATGTTCGCGAtcagcactcaggagtcagag 3" (SEQ ID
No. 86) [ QD] Acguisis R gelld e 2 was cl eaved
38

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 ¢lone

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



with restriction enzynes Barn H and Pci |, followed by replacenent with

t he CHA2-200 fragnent. The product was then cleaved with restriction
enzynes Sse83871 and Mu |, followed bysreplacenent with the CHAl-200
fragnent. Finally, DNA sequence 8 (heavy chain cassette) was inserted into
the restriction enzyne Mu | site to obtain a CHO 200bx2 vector having a
honol ogy arm | ength of 200b shown in Fig. 15 (A . [0193]On the other hand,
honol ogouenbiAy fremgredit sAdfesh madiget (‘hpril) gease dispeRded; Gollawst SYALIBERD) wer e

cl oned by re h an_ Sse s/ M ul - CHAL-r
pri mer setfgragél:%art Bgfrir%(‘f&&éé %)S’ Bﬁﬂ?‘k ghéé"%%ﬂm WRT ¢ H@I‘?&Eg_‘é"cf g’ﬁﬁ]‘w”“ tof

SseNr u- CHAGG588s sngasuned by 5E L ISACETSHCAGSNIEGidRged aecthagbettdh astcthadwalls ( SEQ

| D No. 87

i Nr,u- CHA2- 500-r .pri ner:
N e g@t"‘&éﬁﬂ%f‘&%’?&?( S AR COHMPGED | D No. 88) [ 0195] Next ,
t he basi c [0Bt3]or +neo Rhkgbsyitsawetada®shdwaidFy. 21Wag hé'#ﬁbeﬂy Prdductivity
restrictiQ #rrﬁ Barn Hl E'PﬁﬂEl f ol | owe %Pr Iacerrent with'the
Criaz- 500 £ SERBXENS REDPHSg & GHOLGHERIEVaatrADieg et Ko PRiE oo Wiy mes
Sse8387| ekladt Moustant feMehoufier ts;abcmmracmem wedKs uhBeCldtiechld drigarant -
Finally, ﬁ q?uncia 8 q_h‘fap/’ chai n ? sset@ﬁig) was inserted into the
restricti 8ﬂn% pal) € Preqycavity, wag 500bx2 vector having a
honol ogy §0174] ehgintplef 105 Ay of Molidiogoll (ebahbu{é?ﬁ%ﬁj v@éiél#“tr%lttﬁé%n of
CHO 200bx ve?t or 50 3x2 ve tor re%o | nant ]
Li neari za 50 th g P8B4, g
construct ﬁda&@ AObx2 vector and CHO 500bx2 vector were carri ed out in the

sane nenner tﬂ EE rtrple 3f LOlgjn] Desgl te the fact that the introduction
oper ati on was c Wing of recom ant 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).




AT

twi ce, reconmbinant CHO cells were not acquired at all in any of the CHO
200bx2 vector and the CHO 500bx2 vector. [0198] Exanple 13: Acquisition of
honol ogous reconbi nant by vector that has honol ogous DNA fragnent having
chain length of 5 kb and expresses antBBody heavy chain Manufacturing of
CHO 5kbx2 vector Honol ogous DNA fragnments of a target hprt gene (CHAL-5k
and 39 CHA2-5k) were cloned by a PCR reaction respectively with an
Nsi Nr u- CHAL- 5ks/MuI CHA1 r prlner set and a Bcl | - CHA2- s/ BspNr u- CHA2- 5k-r
priner setl0 A HENDE pRsqriptiogalivectas 4 t enpl ate. CHAL- 5k and

CHA2- 5k ver e set 10 amwﬁﬁwm@mgmﬁ ﬁpﬁgreﬁsnﬁwms:%gaan%md%ﬁﬂ 3 of
the hprt gene. The follow ng priner sequences were used

reaction. qr%g@] PREMAR 3 MukDPBMAR-B rifegr: set using genome DNA of an HT‘I 080,

5' -ttATGC%Tﬂ'meéhgéd:@Qgﬁ,@ta@ggw&gaagac 3" (SEQ ID No. 89) Bcll-CHA2-s
prinmer: 5 -ttTGATCAgact% agagctactdtgta-3' (SEQ ID No. 90)

BspNr u- CHAQ 180 AschhpitAR-S prieT CATGAa TCGCGAAL cagcact caggagt cagag-3' (SEQ | D
No. 91) | + p m d of Exanple 2 was

cl eaved W%fﬁ%dﬁ???&@%gﬁéﬁé@cd&% fic- #ﬁgand [%NO ?ﬁsf ol |l owed by repl acenent
with the CHA2- 5iMlak-brrdAR-2 meser: the product was cleaved with restriction

5 I t wth the CHAl-5k
Froyes SeeiAteoigblilu oyt sgg e e L

fragnent. Fin ain cassette) was inserted into
the restril@t84dn enzyn@h#1 GHO 2iGke2t antikledyi vedorChG Bkérk In Eample hawasy a

hom! 09y idived I oL hestridifin® 08 Ml Sand RprthEXEL LR 118G cflio OO

5kbx2 vector reconbina I neari zat
i nt r oduct iNext,i thecprofi@towas sleaxad with aaestiigtion enzgmedvisd r amd &t Ehibduigbx 2

ho s r esurEacs shafishissldh d5 3R F OF SREBRR 5 B Bscrt @ Befrirtodo sig
acqui r ed. MAR tranecfipdiocg! wictercsiwven inifog. 1@ (B). t he vect or havi ng an honol ogy
fhat the IREISR i SAURKC Wihscbh N BEE 100 PS40 LAl v
[Claim 11A DNA constr MAR ¢priMARBNgE a thucrarahiit gene itowawds antplifiedhayitha fi r st

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



honol ogous DNA fragment, a target protein gene, and a second honol ogous DNA
fragnent, wherein the first and second honol ogous DNA fragnents have
honol ogy all owi ng for honol ogous reconfgignati on with a part of a

hypoxant hi ne- phosphori bosyl transferase enzynme (hprt) locus in a CHO cell
genone and having a chain length of not |ess than 1kbp to 7.5kbp. [Claim
21The DNA construct according to claim1l, wherein the first and second
honol ogousGHDMN ihr'%igm‘e'ht‘?s). have a chain length of 1 kbp to 5 kbp. [Claim

3] The { ' in, the part of the hod | ocus
s Th o (B8P A 8 fhRvecPorSeBoih i distne Bf the hint gone.

[ ai m 4] The DNA constLrimnarizatiomrhh'rcmgud:tiDmimb rBHO owlier ahd sIch@erfurtljg F the
second ho f I ncludes, a se ri any
one of SEQAERERd AR S GSE clolGhat e NS nBR e EREBR Vrartand Ao D

const ruct %Vcﬁrahsmgpt;mai vattor Weralvariédotinia tharsaete mapher @s iIrPER&mBRL 3 body,
an enzyne, o%b?é‘ﬁ? %({"6 '"aTt%{sDrﬁenga coagul ation factor, a regul atory

pr ot ein, arece he DNA construct accordlng to claim1l,

whi ch fur t[aaaaslc Oomfiriveion af masbility ie sgibedy |pvmumr>ke3f @efe cidridsaihat Rhde vVect or
conpri si ng . e vector
accordi ng ALR)

derived froma f i rst |Trfnbrmlyn°s af buﬁmyfmbuuaw df&e@hlﬁhéhﬂ@ﬂ(ﬁélﬁhe@
VAR per S@0IES %xé@éRbeﬁwis” RRAE R ol atElt RS (Gt 8P SAaY Sfica thg Ot af m
9] The vectsameamanneéti mmt@(@h;aerg 7 or 8 V\/m ch conprises a CHEF- | a gene
promot er ?8‘%93]'[ ively I‘I'ihgkr%gulrtsov}epg atsasrh wn ﬁ\ r9t e|12 gis 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 ha_ving a human hprtMAR non-transcriptional structure and a
vector having a structure 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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[A ai m 101The vector according to any one of claims 7 to 9, wherein the
vector is a plasmd vector, a cosmd vector, a phage vecto1r or an
artificial chromosonme vector. [C aim 11]A process for gener:ati ng a

recombi nant CHO cel |, the process 41 :%)rrpri sing introducing the vector
according to any one of claims 7 to 9 Thto CHO cells. [Caim12]A

recombi nant CHO cel | s generated by a process according to claimll. [Caim
13] A process for producing a target protein, the process conpri sing:

providi ng _the r i i : . - :
cell to prwdt(ﬁ‘uées(?ﬁ @r g@&nég'@aﬁ?lﬂl 366 Wil INGoltovedd B MepRicemedt sulht thei ng t he

€ a protein. 000 DO0000 S NCE L]
17629PX01 CHADS@ Gr@radd. JheopEngt w@ssthencee h‘?ifg"’]ﬁe{??é%“\‘%yr y@epasri ng a

oot N oEEEYCohls i1 AR GFTE FHMRAIRCUR 0, CIo0oBCGgment

|
Finaily, DNA sequence 8 (heavy chain cassette) was inserted into the restriction

enzyme Mlu | site to obtain a CHO 200bx2 vector having a homology arm length

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




<210>01 <211>024 <212>@NA <213>@\rtificial <220> <223>@esi gned

ol i gonucl eotide priner to anplify a portion of hprt sequence from CHO K1
<400>01 tctgcaggct tcctcctcac accg0000§g000000000000000024 <210, 42 <211>025
<212>@DNA <213>@Artificial <220> <223>@esi gned ol i gonucl eotide prinmer to
anplify a portion of hprt sequence from CHO K1 <400>02 tggaaat ggc
gttgccttga cat gt QORI 25 <210>03 <211) 425 <212>@DNA

CHAZ2-5k) were cloned by a PCR reaction respectively with an NsiNru-CHA1-5k-
s/MIul-CHA1-r primer set and a Bcll-CHA2-s/BspNru-CHA2-5k-r primer set using
genome DNA of CHO-K1 cells as a template. CHA1-5k and CHA2-5k were set to
a sequence homologous fo a region containing exon 3 of the hprt gene. The

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. “




<213>@\rtificial <220> <223>@pesi gned ol i gonucl eoti de [ [

: prinmer to anplify a
portion of hprt sequence from CHO KI <400>03 tggaaat ggc gttgccttg;rp Y
cat gt QoOREEEOIGIAROIIIARD 25 <210) . 04 <211) 420 <212>@DNA <213>@Artifici al
<220> <223>4Desi gned ol i gonucl eotide prinmer to anplify a portion of hprt

sequence from CHO K1 <400>04 caccttttcc aaatcctcga@o 2!
20 <210>05 <211>028 <212>@NA <213>@¥Qificial SQ 17629Px01
[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 1, wherein the part of the
hprt locus is a region which includes at least a part of introns of the hprt
gene.
ai [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



<220> <223>@esi gned ol igonucl eotide primer to anplify a portion of hprt
sequence from CHO K1 <400>05 agcttatgct ctgatttgaa
o 8 <210) 46 <211)426 <212>@NA <213>@\rtificial
<220> <223>@esi gned ol igonucl eotide primer to anplify a portion of hprt
sequence from CHO K1 <400>06 cttcagtctg ataaaatcta

a6 <210) 47 <#11) 024 <212>@DNA <213>@\rtifici al
<220> <223>@esi gned ol i gonucl eotide priner to anplify a portion of hprt
sequence from Cldehbisifd 8rodiciag tracicrtpr @accediggtig oy one of claims 7 to 9 into

tgaa@ 4 <210>08 <211)424 <212>@NA <213>@\rtificial
[Claim 12] A recombinant CHO cells generated by a process according fo
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._




<220> <223>@esi gned ol igonucl eotide primer to anplify a portion of hprt
sequence from CHO K1 <400>08 ccaagt gagt gattgaaagc

R4 <210)49 <211)424 <212>@NA <213>@\rtificia
gonucl eotide prinmer to anplify a portion of hprt
00>09 tgtgtgtatt caagaatatg

<210)34014291XW26 <212>@NA <213>@\rtifici al
ucfeotide primer to anplify a portion of hprt

| SQ. 17629PX01 <400)-010 gctgagaaaa tttaacagta

6 <210>011 <211)426 <212>@DNA <213>@\rtifici al
method for preparing a recombinant CHO cell using the

A~ e e e
Ce1e/nIa101018 /0191012101
<220> < >4DeSI gn

4
O
sequendaof@mroRage 2 CHO

a1 oY
=

= 59

<130-@179629PX01
<160>@910@

<170>@PatentIn version 3.1

<210>@1
<211-@24
<212>@DNA
<213>@Artificial

<220
éﬁg3>?Designed oligonucleotide primer to amplify a portion of hprt sequence from
-K

<400>@1
tctgcagget toctoctcac accgf@@EEEEAAAAAECAACRAAEAEA24

<210>@2
<211-@25
<212>@DNA
<213>@artificial

<220>
.ézg3>?0esigned oligonucleotide primer to amplify a portion of hprt saquence from
HO-K

<400-02
tggaaatggc gttgccttga catgt@ROCLEACLAAEAGIARAGAAE 25

<210-@3
<211>@25
<212>@DNA
<213>@Aartificial

<220>
<223>§Designed oligonucleotide primer to amplify a portion of hprt sequence from
CHO-K

<400>@3
tggaaatggc gttgccttga catgt@OQEeA@EeeeLQAAEAEGERA 25

<210-@4
<211>@20
<212>@DNA
<213>@Artificial

<220>
<223>%Designed oligonucleotide primer to amplify a portion of hprt sequence from
CHO-K }

<400>@4
caccttitcc aaatcctcga@fRoueeefaetleeEaeeaa 20

<210>@5
<211-@28
<212>@DNA
<213>@Artificial

Page 1
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<220> <223>@esi gned ol i gonucleotide primer to anplify a portion of hprt

m CHO- K1 <400>011 caaat acaag caagaatttc o
igg;aggg%ggggogggoooooooo@zpe <210>012 <211>020 <212>@NA <2;3>@@$thf|f|al
<220> <223>@esi gned ol i gonucl eotide prinmer to anpli fy ---.,.,m
sequence from CHO K1 <400>012 ggacttgaac at ct @uumuuuuuuuuuuuu& o
20 <210).013 <211>@4 <212>@NA <2B&e@we2bbxoai al <220> <223>§w88|g£E>K1
ol i gonughgoti de priner to anplify a portlan ofoggggoggguenze<2;8n1014

> t
1) Oﬁé@i&%ﬁ%ﬁm@%@é&?t B0 Ed apeeroman e Oggiﬂzep%tfr%
primer 803ﬁp|lfy a portion of hprt sequence fron1CHO~K1 <400>

agcttatgct ctgatttgaa atcagctg@@ERREEGAGEEAREAARREYS

)

(S
‘

<210>@6
<211>@26
<212>@DNA
<213>@Artificial

<220>
<223>%Designed oligonucleotide primer to amptify a portion of hprt sequence from
CHO-K

<400>@6
Cttcagtctg ataaaatcta cagtca@l@EEEREEAARREAAREAGE2E

<210>@7
<211-@24
<212>@DNA
<213>@artificial

<220>
<223>$Designed oligonucleotide primer to amplify a portion of hprt sequence from
CHO-K

<400>@7
daagacttgcc cgagatgtca tgaalReEREREAAGACARRGAARAERAZ4

<210>@8
<211-@24
<21Z2>@DNA
<213>@Artificial

<220>
<223>@Des1gned oligonucleotide primer to amp1ify a portion of hprt sequence Trom
CHO-K1

<400>@8
CcCaagtgagt gattgaaagc acag@REEAQERACAACEAAGEREAEE24

<210>@9
<211-@24
<Z212>@DNA
<213>@Artificial

<220>
<223>@Designed oligonucieotide primer to amplify a portion of hprt sequence from
CHO-K1

<400>@9
tgtgtgtatt caagaataty catg@RREAGEREAACAGGAAEARARAD S

<210-@10
<211-@26
<212>@DNA
<213>@Artificial

<220> .
<223>@pesigned oligonucleotide primer to amplify a portion of hprt sequence from

Page 2



gacaat ct at cgaaggctca tagt gc0000000@D0000000000026 <210>@5 <211>@D638
<212>@DNA <213>@ri cetul us 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 ctaggcggcet
ggctgctcag@ 60 tggcgccgcet cggggcg@gajggg%@ggcct t gggt gt t gg ggcccgcecgga
agt ccgge@r&k@al 20 gggggcggt c accgcttccc "ggaatctgge tgcgegtccc cagagggcgg
cgggcagg, 80 gatggaatgg cggggttcag ggctgggtct cccctgggag ccccgagacg
gttgac c cgttgc cttgacatgt gcggccaccg
ggagcc%ggc 0 t999 9ggt%ﬁgggéggg@mgpéggggg%? atacctcacg gagaggggag
aggggagagg@m60 gcgggggage tttctcgggg agacccttge tcttgaagtt cggggcettgg
cggccagﬁggﬁggzo gagcttcggg gggcgcctct ggaaggagct ccagtaccct acacgacagc
at gggagagCeEd80 acgttcaggc ctgggctttg cctctaattc tgcagatgtc ataattcgta
ttt gt gogHst-@B4dFi ggcaatt gc tccattgaat ccgcgttgcg gccctgcetac tggaaaagca
tgtctgtttt@zﬁoo cccacctgag gagact agt g aaaaggcggc tcattttttt tcccacggct
thggt E atttgccctt gatgctgtga ggaatttttt ttttaaatat
ggat t t gt %ﬁg %3@% s dgaddirer cawdd tic Pafoon cafyhart tsketygt ct ct
tctcccattg@Eﬁ80 gctctatttt tcgtaacctg acaagctgat cccccactct gctccacaac
cttgctt %%%éo aaaat aactt aaagctcctg cctccgatta aatattttag cctgctttat
t gt gat% J0°HORR Tt acER 980 §ERROCGERAPILAGREE tctttattaa tatcactgtg
gtagatttcg@®60 tagttacctg gttacttgat tgtctctccc acttacacaa actaattatt
ttcatt@ﬁﬂ 1020 tggaagggtc ttactgtgta gctctgggtg gttaggaatt ggcaatgtaa
accac 080 tggtcatgaa cttgtgacag tcctcttgac tcttgectcc caagtactgce
aacgcgg +114Q.;6¢tgctgagt tttttuttt tcgtggtagg aactgaaccc agagetttgt
tcccgatagg@?lZOO tgagct gt ct acctctgagc caaaggctac cgcccttaaa caagctttat
aggtc%%g?a 1260 tcaacattgt agctttagca tctagcacaa tgcctggttt gtggggagct
a

t ccat 139pdge Hiogrugagtidmariteat o appat fyt gaghra6bnaFars ge?}e LEat-3m
gt cat ag@ 1380 acagtgtggc ttaaggtaga aactctgttt tttttgtttg tttgtttttt
t ggat <#0@@@2 1440 agacagggtt tctctgtggc tttggaggct gtcctggaac tagctcttgt
agt ag 869 @» a5 (0 C Hragyg9@ReRaCeRIaACEeEpage@@ad Cpacct gect ct gcct cccaagt get
gggat t aaag@ 1560 gcctgtgtca ccaacgcccg ttgaaacact ctgttcttaa tgacctggag
tcct gebodsla@ 1620 gattccccaa gtaaaccagg ccttggattt acagtcatct tgcttctacc
tcagtgé@9g£31680 gattacatgc ttgcatgtgc catcttctgg tttgaggagc tggctgctgg
tgttg ] 55%740 ct gt aagac aat at gcaaa taaacaagca tttcacagtt cctgggtgga
aacaggaat '@Bﬁ Jtaaccatca ttgtctttac atagatgatc ctaattagtt ttcagaataa
ccctgkanba@@lSGOdatggtgtgtt cacattat ca gacataatag ggggagagac ccccctcaag
tattca @signed tgjgueriajastidagsioragi agepayoat aget c
tgcct PA5&d@ 1980 Page 4 SQL 17629PX01 aafggatcﬁgrggﬁigg gg %%@?%5%%5%"
cagtctgmbgigtatttttat ttggttactg@ 2040 aggagttcta cagatgcctt taagttttga

gat t t gyttaccadigragagitsad agedideaadd@oddfdecesaenarq

<210>@14
<211->@26
<212>EDNA
<213>@Artificial

<220>
25 . . . . . .
EHOE;gDes1gned oligonucleotide primer to amplify a portion of hprt sequence from
<400>@14
gacaatctat cgaaggctca tagtgclRRREQRERECEAGERAAARE2E

<210>@15

<211>@9638

<212>@DNA
<213>@Cricetulus griseus

<220>

<221>@Intron

<222>@C1).. (D

<223>@CHO-K1 hypoxanthine phosphoribosy] transferase intron 1

Page 3
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tagttcttaa tcttagaagt gactattctt agttttgttt gaacatcaag aaattcacta@ 2160
tttttagctt gcaaattcct gttccttgtt tttaagtttc cttcccctaa attgtctgca@ 2220
t gtt aggaat aacaaacaca aaaacactta actagtgctt actgtgtgct agttgctttt@ 2280
ctaagtcctt taactgactt gatttttttc ctaatttttc tgtatatggc tgttttgect @ 2340
gcatgtatgt atgtaaacca catgcttgcc ctgtgcctgt ggagtccaga agagctcatc@ 2400
agat cct caa gaactggtat ttcagatgat ?%faat ggaggt tctggaaat g@ 2460
aacccaggtc ctctggaaga gtaataagtg ctcttatfac tgagccatcc tccaacccct @ 2520
acct gad00:e216t ct t t aaaa aaatttacac agaggagtta aggaactttg ctaaatcatt @ 2580
cagt g IEERICCaEA IR GEET B t HATRICAYY YCOEEPAL FLaIRBLTt PO ICELRpCakl t @ 2640
t aagct t t t a@ 2700
o L P AR oF opiee? ERNE T b S p AR e AT

atgtttttgc agacttcatc taatgicaat ctgtt @ 2760
gt gt agagegrdgtatagspegyct grpatayyt HygcoEayt gaorggadgyc agdgcagado@esdl t @ 2820

cat ga C t. gttcctgat at at aaaac_acgctgcttg taactatcat @ 2880
{tat o acedkaad ab@Bticaf ohealisl CRPHERAS iR Goretagtenedt il a@ 2040
gcat attggidgggagidchgqamaat 4gocerga trgacdiodt geqictiag! aagyckeqpebids a@ 3000
cctttctaga t atttté%t(9 tgttgtcttt tttctgagac atggtttctc tgtggctttg@BOGO

gaggctt§P919208y FIRPIIAE CHHOFRIFAE TAGHETAEt S 908G *¥AV9A g2¢hg@ 3120
ct gcclge 6heGagaad t g a t@3180
atttt Egt g?g{‘ggt %t tt aaag@ggg%%? Sgttggg tﬁgﬁgg%ﬁgt gggggg%%g%c c%%éa%%t@é%%:a@ 3240
cat t cORBERTCHEY tAWWABIHICE (9AAgAAICt HPYHITHL arcaACoatapat TwIeoErde4dlyg@ 3300

cttca t tt ttcgga. gaca {t@3360
at ct th g%%:a%ggc%@%%gct% gétctéé%a;tgé é%@gé)%tt%étf g a%éléé%ggg’g&gtgﬁ%actgég ac@ 3420
t cacagageataggoctgyagat grpgguaky aaaggoatgtygaaesapaacgictggatebemag@ 3480
gtattt at a actt ta tctccc aattctc catcctacct @ 3540
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t ggct gt cca ggaact ct gt @ 5940 gt aaaccagg ctagcctcag gcctcaacag aaatttatct



<212>@NA <213>@ricetul us griseus <220> <221>@ntron <222>@1)..(2539)
<223>@CHO- K1 hypoxant hi ne phosphori bosyl transferase intron 2 <400>@L6

gt aagt aaga tcttaattga aggggct gga gagat ggctc agcggttaag agcact gact @@ 60
gctcttccag aggttctgag ttcaattccc agcaaccaca tgatggctca caaccatccc@il20 Page

8 taatgagatc attgaagttt tttgataC%hLatgctgé it athtgattC Ctggttttta
ccaat ctagc t%? tt at at aaat a t aaat agat
St it dkHGaectd At AR MR 6 S cagr PadtE trackr Pt Do P oot ag

t gt gt gogégricgagapaygictyacayt aaghk @mt@jﬁa{d ftgtﬁttﬁg?jtﬂ: a%g%mt ?ﬂidtot
ataga {cta ctattct aagat ctcca CaCtth ca at cat ac gag ca
caaaa&?gg?t%cg%ttgc&%%qaggﬁ

SRTHAY 29 HHEG 93CAhERFEc MGG ESL gt
aaacagtangedt qgeitRcadebetqrd tthg aaaga : C
00t act g L At o R oS
aat t ag455AY93aF APCAIAPCE ABREATCAA IFOBLITEE aactghatgatt mg:tctgatmacm?c
t t taf cactgtafgt aaagtatata
at caaqagadecetOGact agtg%q%ia‘g&g:gg c%trara@&ItQF,[égttag Ta‘%tct gqqc&tF%‘Ec%#g%ﬁPg

tactaaattt ttggactitt taatatta aaaaat
t gt gt gratdiatat girgtasagea grgegracg dwtyaaiygt dgagagidgaagiayct ageht sgoa

t tt tattgattt tgaaaaaggg tctcaaatag
¢ gagoariieetbis YR fiale T0ae ot Geltandor sroagdinper abaRoRtr g o0
ccaat haegmgyac att tRRagyeiestrely dicealddat @ahacsdtaadhasdtdhanshc

ttatt

hedGAcH WERALE.Y

cagtgccatt
taagctagga
atgtttttgc
gtgtagacta
catgaaactg
ttatcaaaaa
gcatatcgtt
cctttctaga
gaggctgttc
ctgcctctyge
attttttatt
cattcctect
cttcagggtt
atctgtgtaa
tcacagagat
gtattttgag
taccctectg
gagagtgagyg
acatattaag
tcgtttotta
gtatttttta
cagaagagygg
ttgaactcag

ccctgtatgt

acatttgaac
gctatattaa
agacttcatc
atatgattgg
gcccctaggt
gcttctgget
gaatttcaaa
tgatttttgt
tggaactaac
ctcccgagty
tttttaaagt
gctttaatat
tggttttatt
cagccctgge
atgcctggag
atagggactt
agtgtgagat
gaaggggayg
catatgcttt
agatttattt
aagattitat
caccagatct
gacctctgga
atgtatgtgc

aaatttacac agaggagtta aggaactttg

ctgttctctg
atgtttctta
taatgtcaat
tgacacaggt
gttcctgata
ttttgcaaac
atggcccaga
tgttgtcttt
tcttgtagac
ctgggactac
ggcctgaaat
tctaagtttt
tatttgtttt
tgtcctggaa
tgctgggatt
tagttatagg
tagaggtaaa
gagagaggga
attaccattg
ctattttgta
ttattatgta
tataatggat
agagcagcty

atgattagca

gccccagatt
catacctttc
accctaaagt

agaccaagtg

gatataaaac

taatgtgaaa
tagaagtgtg
tttctgagac
caggctggtc
aaccacagga
tgactatgta
aggattacaa
tgtttatttg
ctagctctgt
aaaggcatge
ctggtctecec
catattccac
gtgagttttt
ggctatacct
tatatgagtg
tacattctac
ggttgtgage
gtgctcttaa
tgcctgtgga
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ctacccttaa
tctgtcttag
tacataatat
accatgcact
acgctgettg
catcaggtat
atttactaac
atggtttctce
ttgaactcac
cactagatga
gcctaggect
tcatgatcca
gtttttcgga
agatcaggct
accaccacct
aattctcagt
catgcctagt
gtgatctaac
ctatccatct
ttttccctgtl
ttcgatgtat
caccatgtgg
cctctgagec

ggtcagaaga

Ctaaatcatt@
ccagtaaatt@
gcattgacaa@
ggaccctgtt@
agatctcctt@
taactatcat@
gtttcatata@
tgaactttta@
tgtggctttgl@
agagaaccag@

tttatttttt@

taaactaacal

ccacacttgg@
gacagcattt@
ggccttgaac@
ggccctaaagl
catcctacct@
atgctactca@
tcaggatctt@
gatacttttt@
atgtatgtat@
atctgcacac@
ttgctggtaad@
atctctccag

gagcacttga@

tttattaga gctttaggca agtagaaatt ctgggtcaag

2580
2640
2700
2760
2820
2880
2940
3000
3060

3120

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020




SQL 17629Px01 ggtagctgga attataggca tgtaccatga tgcctagcat gtaagtttta
attttggttg agctgtgtgt tggtgtgtaa gttcgagaca tgggttatga gttactatge

agcct gggcet accttcccca acccccaaaa tcttcecttt gccatatgga aatagtttga
tttatgaagc aagattacca attatgggga agtttaagaa gtgtttgtta taaaaatata
actatttgga tttttgtag@@@@®000000000000@aIM002539 <210>017 <211>06665
<212>@DNA <213>@ri cet ul us griseug%E§§§F9§%31>@Dntron <222>0(1)..(6665)

<223>4Crtigad irgyaytitht NRyaREASHR 0G4 agl §@ASLEIPSGdaRbs it @3408H00>017
gtaagtataa ttcattcata atttaaaaaa tatggcaatc ctagtttigt atgtattttt @@ 60

gt t t gCEREALCEEE {TRERIANGIQARCAYHGCR FH PGSt RIFER FRIGoERASCEF Gl $HPaWL 20
act ct ¢Loglc+85 49t e 92l 9aECHat 9&%@@&&3@&&3&@%%&&%@% @a1 80

ct gagattaa acgagtgcac caccacctga gcctcatc ctgaggctta tcccagtitt @240
ttttagagtdtttiagiatég@agracoctedgrea gatighgaatt atpaiet bitatcydigaaeadadad 260c @300
at aggct gat aaattt tagtcatct actcagtti ctcaagtagc t t a@a360
ggcag&f’1 &gagécg%g? ?%‘: tﬁt%cagléggta{ttcﬁj ‘195538%%%1 a'ftttgiﬁ c? Cf'g‘%%f%t% t @20
cacaacati@tragldacengrts CRrcedRrd KGovafdagt jraghid iyt agiraaocreasgmt @180
ggatttgtac ttactttgca tggtttttct tttgtcttat tttgacctg% attttgactt @»40
GL 1 ALGRAAEE GOESGERE (G BIAAR HOLEYGRgoTosda0aat S e et A% @00
agcct GagARgRLS GraeHaq s ag%@?acgqjcg JRLEAGGR! KRELSRG! Y& ghbidi@dd Rl G0
ttccaaaaca acttttaaga attactgCag agtacagtga cagagagaga tggttcatca@@20
gt cac &dgeRatet guagdatadgwestirggt Iacagstaet o g baragattxtgat iy§cd vllc @7 80

t L { 40
ot angr ke Xt o ARt Ao L T A SRR om0
t gct chytomggaggacctiggat ticaatdaget ageavpracydrggdagt tgagagaictgiasot @60

t t t tc tgat tc ttct t t @ 1020
at got ACAFtHAC JUHESEIE BEGTTURAL IRICOTTALCRAETR  AtBEURA A0 @ 1080

ttct ggkgaggest lget@ithed eebanghy trbagarbyIehegardtadhtdigeciana@ 1140
actaagttgc tttgagagta atcctaaatt atttgaagca aagtctcatt attaaq&{ta@@lZOO

Page 1OrIt@tatd (tAt9tItaEe COgakLioty giarasgtate Tatoretator F9WEeReag6t ©860cat gt gccac
ttat agé&@a@a@%é lgh£6aYa L A9QSE QLS thQEg?:t%t%g @gg?%?gﬁ@g?ﬁ@%ﬁ ¢

ctggcactcg cigctgagta ctgggattaa tatt accata
t gagt gectadchet GHATtANOtat AFALPAtUl aricgCtrfdatccageedat B tE tatg@geasot

ttaaa t t a t a
aat acer LR Aot AbaaChr L aPEracef rPbaRk APl R iR
t at t t agagitgged aatgapgit tadctgopaga Qiccbgjaaat tgaaatddgat Addrctd@a@t ot
actta at tagacaacgt agaaat aaat ttaagagatt tttatgtgta gtgtctgact
ttcta t a a g
ddaeegd fgasadee By TR (oS R et g B gl
5220

Ct ccakdgafadOat8Eafkta agggggaaaa acagctaata tgttttatta ttacaataac@

tgactgtcat
agataccttt
tttttegttt
cagatcagca
attaaagatg
tagaattata
atccctecag
catatattct
gtaaggggcet
ttgtctaggg
ctgagtgctg
tttagtttga
gtaaaccagy

gggattaaag

gaactgagtt
acaaggtttt
tgttttatga
gceggegttg
tatcatttgt
tccctttttc
tgttcaccct
tgtttgtgtg
ctttgtggaa
gtgggaccca
ggattatagg
tatttgagac
ctagcctcag

gtatgcacca

ttcattttct
ttaaatttca
gacaggctct
aattcacaga
cactacattt
cCttttottc
ctcaagttga
taaatggttt
gcagccattc
gagaaattic
catgcactgt
agcatctcat
gcctcaacag

atgcaccacc

ttatttittat
cccatttttt
ctacatagcc
gatttgcctg
ggcaaatgtt
ctccagccct
tagcctettt
caaggtttat
ttcacccage
caaaacttgg
cctgcctage
tatacagccc
aaatttatct

dCaadcacca
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ttttgtgcag
ttttaaaatt
ctggatgtcce
cctitgettc
taaaaaaatt
fcccatttac
ttctttatca
tacgtggcag
agttattagt
aatcctcctg
tctagtagtt
tggctgtceca
tcctctgect

agctttaaat

agttggtaac@
cacttttatt@
tggaactatg@
tagtygctage@
aaattttaaal@
gctccgtaaa@
ttgttaaacg@
tgaacatccg@
tacctgtact@
ccttagttitd@
tttacttatt@
ggaactctgt@
tctaagtgct@

aatttttttad

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060



tttttggtt atctggagac
agaaaccact attgacaata attttgattg ctatgtagct c

aggcgtgtgc ttattttata atgtctacag tgagtcaaca aaccttcagg tttatttca?
aggggtgtta cagtgttgaa tttcaaagat gttaaaggct tgagtgtttt ggaattgcat
gaagccaat g aaggaaccct ttttaagaca cagactggcc caccaacgcc tttatgagtg

tt tgaatccaag
gtgccagcag tgtaggtgct aaaatgaaac tghtatasga,gcaaacca
ctt agggaReptgber ttrtegragye argeadagat &@@a&é@@gatt%ta‘e&&%%%%t%@%ggg;éd%b

t atttt tt acttcaagta gaaaattag
Zéi E:: ; %ﬁ%ct&‘é%%%?%&t&ttef i 557 Jeatantqaatogtetaug ataatt@?g:tt@ ?attggg?t@g @
t ttag@ Hor caags: A ARSI a gi cagaa
?f?:tg tta@pé?gatgaagg%g 25%%§2%%0§%%%%&5g%% %5%% %éﬁgaﬁ 9@@%& 3000 3060
ggt aat ?%%ﬁt 83Gh gasRidvatnaabcwRten hggtdtithat aagaraas Otlcabt- 2230 336h

actitagctq ttttcttttt ataatatgca
Cct 111 G acat Lot e Dt PUQUTT DRELIGAEt et 14t ddeat oaace og0

cacagatififéactceaticagacyaytgactyy atgephhot ackodaget 9% s aLaLd 33bh ¢

ct {02t L ASRULA00F, CRRcaLaRLe, ol cgagaaac L gaatot tataiaﬁﬁféiﬂ Lattage
o1 oot T aOtab C ot C Lt it Ez?g; gée%tg% ) Laggal el af cct ggaac
tg;g g?éamwtawagggiactg@ctgt g%:t(gma ct%%agc{:%. > Jhce agﬁ écgﬁ E"%%‘[’”E@? £3#%

ttt
ccct gt%:tga??“?ttg?gf éactgegeac&t HetAgEtt anb@sattactatiagttygagcddiged@icas

tat t t gtdgggadaggaadaaeayac 0§ HR2PAY E£§H£Q55¥£agaaaattgta agataaacac@

agtatttaac
atcataacca
ttggaaaatt
tcaaacttga
cgctattatyg
taaaatttct
gctaatatga
tgtatttaaa
actatgtgtg
ggaggatggg
caactgtttce
tagtgaaaca
ttctaaccca
agataaacag
gaaagaaatt
Ccacatgaat
ttttggggaa
gaacceetic
tgttgtgaga
attttrttactce
ataaatctgt
cagaaatagt
atgactggga
caggaggatc

ttgttttcac
.gagagtataa
ttaatatatt
thttctgag
tacacattta
tgttacacag
tctttggdaf
aaatagcatt
ttgaacatgg
gtcagtcatc
daaagagaaa
tacttgtaat
gcctaaacta
daaaatgtag
gttaggtgtg
acaaacacaa
gaattgtatc
atttgggaag
ttcagattac
ttaaaataac
tttaattaga
attcctattt
gtagggtgag
atcgcaagct

atttaccagt
attatctcaa
tgaattaagce
tgctgagatg
taataatgga
atatattatc
atcaattcat
gttcatgagt
tagtaaagcc
ctcagctaca
atgattgtga
cccagtgett
cattagtggt
ttttataact
gcctccacat
atatctcagg
aatatggtct
ttgagggaga
cctggactac
tataaatatt
aattaaaagt
tgaagtactt
ttggtgtata
tgaggcagcc

gtctgtcaat
gaggatagca
tagtgtctca
ataggtatgt
agtcacataa
aaaatgatat
catccacaac
ccaaacaagt
ctgtaatcac
taatgagttc
gttaagacat
ggaaggcaaa
gagacaggaa
aataatcaac
atgtgcacct
tgataggaga
taataaactg
gtgccctagg
agagctgaga
atcaaaagca
tttagattag
cctggtgttc
cctgttatct
tgatctatat
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aaattattat
tatcatttac
ctatgtagcc
gccaccatgce
aaattcttgt
aadaagggaa
taggattgtt
ggaaatgagt
agcacttgga
aaagccagcec
gtataatact
ggcatgaaga
caagaggagg
atgtcccaac
gctttcacac
cataagactt
actatgtggc
tgtgcagata
Ctgaagtcat
Caaaataaaa
daaaccagttt
tgtttggatt
cagcactcaa

atctagttcc

aattggttia@
tttaatattt@
aaggctggcg@
tcagcaaaat@
ggtttacaca@
atgaacctaa@
taggtctctt@
tctgaaatga@
ggcaaaggca@
tgagctcatg@
aatacaggig@
ttgccaagag@
tgagaataat@
ttctataatg@
atgcatacac@
gatttttgecd
ccataccrgt@
ctttgggctg@
Caaaaacaag@
atcctctgact
tgtgtgttga@
ctttgaataca
gaagcagagg@
aggacagctgd

6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100




t aaaggcatg tgttaggtag acgctctgta gagtgttgag tgtgttttgt cctttttctg
atacttttaa attattagtt gttccatagt acatgttgcc ctttaatccc aggctccaaa
agtgggtact atggggttgt cttttcaaaa ccttcaatgt tttttttagt agctctggct
ccacctgcct Page 12 ttccttggaa aaatttgaac gtcctggaac ctgcctcccg taagagtgcec
cctttggatc aattaattgg gtttgttatt ttcaggtttt ctgggtttta tacagtat gt
cccttacaca aagtaagagt gcctagaact agccagsgs@icccagagtga tgccatgeta
act aaagattachtd igaaggacty dctcadaagt RaasagRaceyg@atgldcoetfycagdatt gidoo

tctttttgat agcacta ctacacata ttatgttttt tagaccaaaa gaggtcatat
att actSHGE A GELITR T PCRtSAPeaE TIC BERR YY) tataat FEAtaEAg8cE 220aa
t gt ggetgithcesn3ReEARBcOAARNE JoeaaeCir At /4 9t{Rgt

3% ot
t gcaaaaaaa aaaaaaacaa tcacttatag ttttattttt "atggtgtgag gtagggacca

at gccagtead tHiy aat BHIgDCe AepacHiog 1ioagtaagut 499etgrtdaadcacadgyadc @t

tttcc at_ tcttttgaga ccc g
gangt U o agee it (AR SR B R il Tt e A0S
aat t gtgutapat gt ggutagagac agaaaiagga drgaggiaghatatgt taitgattdrahtaaat §4doa
atacttataa_ tacatgattt tacatctaat attaggcttt gaatgcca%t aacact t gaa

cccag§ted Tt AT YEPTTdGRRgLY REARAA AR Ot aRR: SrfA TR el B2t
cat ct hitqRatté0e8isig@hcd GREGERREE a@ga@ﬁttttaht&caag&%t@égtga&?éafgt@%s%t

*  ggtactcaga gggcatatcc aatgttacag aactgcctga ttttaggact ctaatctcta
agaat 48¥RYITISALCHCIGYP TAGRIRGCRE W TaY YTAE RIAECRALH gerporergacy cB@at ¢
tctt attddad el Al ganah9aAReaiRts 4&%&5&%3%5Cfﬁaacaiaagcga%t%é%ttg@ 8700

taaaatactc gttgaatgat cctttttatg atacaaatgt ccaagttcca tttttgttag@ 8760

[P L A

taaaggtatt
gaactagctc
cccaagtgct
attaggtttt
ttaggatttg
aagaatatac
agtgcatttc
caggacattc
cttcctgeca
tagacccatt
gctcaaacat
tatttttgcc
aggaagagga
tacccaaatt
ttatgctctg
<210-@16

<211>@2539
<212>@DNA

ctrttttttt
atgtagacca
ggaactaaag
tggtgacccc
gatggttaac
tgcattatat
atgtcatctt
ctataatccc
aactatacta
ticaatctct
actcaatgtg
acatttgtca
ttatagttta
cctetggega

atttgaaaca

cttgagacag
ggctggtctc
gcatgegeca
ccaccaccac
accagtttic
taaatatttt
cagaacctga
agcaccaggg
gccaatgaga
ggagttgaca
tagagtagaa
tacctcttta
ttacaaaaat
actaaggctt

gctgtcttic

<213>@Cricetuius griseus

<220>

<221>@Intron

<222>@(1)..

(2539)

ggtttctctg
gaagccacag
ccaatgccaa
acacacatat
attttctgtg
aggggattgg
gtttggaacc
aggcagagac
gacctggtct
cacatatgca
actgegtaga
aattgttatc
ataaaattaa

attttctaaa

tggctttgga
agatccacct
ggtgagtttt
atactctgag
tgagatttta
gaagatgaca
cccagcacct
agggggatgg
caaaacataa
cttgcatttg
ctagtctcty
tttttctact
ctgcccttca

ttttgttaaa

tttttcag@f@RaEeeeeee

ggctgtcctg
gcctetgecta@
taaaggatca@
ataagcattc@
tttaatttaca
cagtctataa@
agctaaaaag@
atccctgggg@
atgaattttt@
cccccacaat@
atgtttaaagd
tgtgacctga@
taccctctcad@
tatggatatc@
9638

«223>@CHO~K1 hypoxanthine phosphoribosyl transferase intron 2

<400-@16

8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600

gtaagtaaga tcttaattga aggggctgga gagatggctc agcggttaag agcactgact@@ 60

gctcttccag aggttctgag ttcaattccc agcaaccaca tgatggctca caaccatccc@@lzo
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<211).04473 <212>@NA <213>@ri cetul us griseus <220> <221>@ntron
<222).0(1)-(4473) <223>@CHO K1 hypoxant hi ne phosphori bosyl transferase
intron 4 <400).018 gtaagtacct taaagggaaa gcaaagaatc atttttatac caagaatcaa
ttagtaactg@ 60 tgctttcaat cactcacttg gagatacttt aagtaagcaa ttattgttta
atacttgcaaNl20 agtaccctta tatagtttta tatatcttct ggactatata gccaaatgac

agcagaat ct @180 aat agt aaca ct aaaaat¥cl@atXYPitaa ttactgegtt ctgtaatacc

tcttt gaaage@240tddagecckd tictygadtyt 8sdoal HGC 9gaRELH0LEL G faRAAYL L 99
ttatgtatac cttaacggat gagcagicgg gtgtgt gt gtggi?gtg gt gtgaagt gfggbt@g?‘gt

gt at gfEGPYGAGt 1FY8A R ctidaaratay g‘@fé@t@@agtqfa(tgtg}?aga@gdaagmaa@t
aaa t cacagaC cagac C

Dot at ant oy angdftia:g S AATRONE LIaAY SoddBER Aot RPRRR

ttatt CEREECIGEE ACatTHIC HPCtitQy sagttrbgtoggat crgeeyat & qag6i@agesC

tt ttct tt gt gage
tat coLlag, 99t Pt TP t At ear ore P araeatos

tgctcttaac gtg%%%%%%?tgt

t agccoapattitat gagoopataciggeaich dvtabdelcCegdigesald athgihoarksss 9
tacttc tat taatctg tccctttcat agtttttagt tctttttcac

cttct égt%% ggé?agéégi‘%tgfg%t POEGY TATRSEHIRL @acht:mat gtg:tgatmmgh;:t
a a
| gycgouasghi bhant gy SO Gon AL TEARRCEORAEHY,

t aggacagcc tcacatgtag ttccatgtaf caccat gt gg
gt gt gPEYPt GGG BYR 1334699GAa AP st clagaagcaaTRtaata that GREERC

tata t 1 a aaatctgta tcat caaa

Dt e e . A e At P kol

e g sapt (o acdamal G Ot BRI e
a

Lot 32?%%3%&2%53%% &56“%&53?(5%@65 %tﬁf%%tgtg?t%W%aﬁtﬁta@wg@%c |

cagaagtyggtttyatyguaaad tagaetiaads taeheitaa otk ee6Acaot{dy 9t Gl ghsiPt

t gt gt gt tgtgtgtgt gtgtgtgtgt gtgtgtctgt gtgtctgtgt gagccagttc
tg t tg ccaﬁ%%cgfgagéﬁeﬁﬁggaf égég‘fctgfééf ALEFREUCEE 1 (PATPAT9AG COTIUCE YIAPOIGH ¢
at act aegeyg@id aetddagat 228t dds

t t.ca t
caaagtcaca tctttcttgg tctagtttt Eﬁa&&ﬂg@E1§g§g&ﬂéka&§QIQQ§ﬁggﬁPét

ggggaacttt ~dacat aaaac C
cat cal Rt EICFERRCHERT ceatataggt ageatatats dgcacyeegt dAgtaagetace grisot

t t t agattctqgtt aaatcttagt
00 GaGaT T o 1ot G gt o Caeiags RrTonar d=Eoed dercdBtedayba

t t t gaktidéateilgsrneatnt achtaanagty w@eaitoty glotgtdtort t agariairet t Bogc
taaaa{gac%%tét%cg@ggtta@&gc% %aggggggc caacctccca aat gaaacat Page 14

tgtgtgtatg tgtgtaaact gttttctctt@ 1260

tgagataggt
gaccttaact
tectgttttt
acagtgtagc
tgcccagttt
atagactcta
tgctattctg
aagatctcca
cacttgctca
ttatcatact
tgagttcatt
caaaattcac
tcatgatgtt
agtgacctag

tgcctcagece

tcttactgtt
cagtattcct
atattgattt
tgaggatgac
gcacagttat
ccaattaagc
ttcatggata
ttattttgca
gctttaggea
gccaaattaa
tttcctcaca
cagtcttgtt
atagtatacc
tacttactct

tccagagtge

tagttcagtc
cceccatctg
tgaaaaaggg
ctgaagttct
gaggataaaa
tacattccca
taccataact
cttagcagga
agtagaaatt
cctctaaaaa
atctcttcra
agctttgaac
tgttctttta
gctgttgtac

tagaattata

tggcttggaa
gagattacag
tctcaaatag
gatgctattg
cctaggacct
gctccececcag
gatttaactc
gtttattaga
ctgggtcaag
atttcataat
atattrtaca
attgtatctt
tttgagacag
agtatgtccc

ggcatgtacc
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ctttctgtat
gtatgagcca
tttagactgg
cttctactgg
tgticctgtg
gtttacttta
tgtactgttg
ggaaatatga
taaaagatgt
tttatactac
ttagagaaat
tttatttgta
aatcttatta
tcaacccata

atggtgccta

agcccagact@
ccatgcccag@
cttccaactc@
tgtgccatta@
catactaggc@
aaggtgétaa@
gtagacactt@
tatatattgg@
ttattgaata@
cagtggtatg@
gcaatttaac@
tttttaaattd
tgtagccctad
cccttcctec@

gcatgtacct@

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160




JEEEN 1| ST

JRRRR:

t aaaaagttt @B0O0 cagaagcagc@dB60 tgtctcaaaa@@20 tatttattta@80

caccagat ct @®»40 acccttggaa@®00 catttttaag@@®60 gtgtgtgt gt @r20

gt gt gt gt gt @80 gt at gt at gt @@B40 gt agaatt ga@®00 ccct cagct a@®60 ccaagt gct g@
1020 gctagttatt @ 1080 agtaatctgg@ 1140 ttacagtttg@ 1200 cagccaggaa@ 1260
acattttagt @ 1320 acttgtgaaa@ 1380 gtttggaaac@ 1440 atacaact gc@ 1500
aaacctgcac@ 1560 tgtgatttag@ 1620550at65d3@2@ 1680 tattgtggat @ 1740
tgggtttatt @ 1800 catacacaaa@ 1860 tttattcaaa@ 1920 tagccttatt @ 1980

gt agcaat i@ &0 H0taxraaoa At i@t gagttaguggtac@ 280 Jgagtdgraat1@eR220

aaagt t 17629PX agcaaggtca gtctataatt actoittg
ooy IPAAR L Plaadtitcd IEPLAEy DREFRAHEL CRotb B P 80a T
t aaat agedgcagmigagajagecattgggtiaittd ctrattage Gigcetddrt aniadadagalt Bagc
caattttttataccttttctt gtcca&ggaa aaccttgctt gaatattcta ataatggggt
gct t t JEfEETEc ALAHGEFCHGatTCrRt STt At ce bt Wge a2 Gl a
ctt aagasti@aptd gﬁ{égttgeg@&%@%gaﬁgg RgetiQthtArg £ CaRa  2aGA94GC
at ggcattgg gcagaaagta ctagagactig gfgacaaacc tcctccaaca ctagggacca
??c at UECEAtewn cabARY R JAAETOLER W@W@taﬁctaa?tgigtag@&ft?@ig@gltﬁei
a [ a aaa a C C
bt s Eee  BOTRE R AR aERnEGRIATIdbER 67 90 S0 O 9T 90
taaaatttta atttgtacag attacactta ggtttctcag tttacatatg ttgcattcag

gatta& 1 e 15 catgcaggac@ 3000 tagtttttct @3060 tttcatgccc@ 3120
gttacé 80 tagaggaaat @ 3240 aacttataaa@ 3300 atcttagcat @ 3900
t at at azi Gad .01 ¢ yrpreggt @ 4020 at gt gt acaa@ 4080 tgttatgtta@ 4140

gt caagat ac@ 4200 ccagagaaat @ 4260 tgaacatatg@ 4320 SQ 17629PX01
ggtcaé 4 Iﬁg;ttctaat agtatacttg tttcaagcag gatacagtat aatcaaatac@ 4380
aagcad @(iiﬁﬁg@g@gt tatatgattt tactgataat tggaaatata tctcacttca@ 4440
ttttckprE-tchd-&at hiyipokendht hé tihok pito rti BELIHOIIARESRPIIEROGENA /3 <210>@L9
<211>@683 <212>@DNA <213>@Cri cetul us griseus <220> <221>4i ntron

<222>§§&£@1§1)

gtaagtataa ttcattcata

atttaaaaaa tatggcaatc ctagttttgt atgtattttt@@ 60

gtttgtttgt
actctetyget
ctgagattaa
ttttagaatt
ataggctgat
ggcaggtgct
cacaacactg
ggatttgtac
gttttatgat
agccteccaa
ttccaaaaca
gtcacaagca
agctatgtag
agraagtttt
tgctctttca
taactccagt
atggtacaca
ttetgttgag

actaagttgc

ttttactttg
gtagaccatg
acgagtgcac
ttagtttgag
ctagaaattt
accacttctg
tagttcaaga
ttactttgca
actgctcagg
attctgggag
acttttaaga
cttgtagaga
ctccagttcee
acaagaatta
gaggaccigg
cccagggatc
aacaaatatg
acttggtgtt

tttgagagta

aaacagtgtt
actgacctac
caccacctga
accctctcta
tagtcatctt
gccataattg
ccaacatcaa
tggtttttct
ctagtatcaa
tacaagcgtg
attactgcag
agactggggt
aggggacctg

tgggactggt
Tttcaattcct

tgatgccatc
caacttgaac
ttcctgactg

atcctaaatt

tttctgggta
agagatctac
gcctcatcaa
acttgctcag
gactcagttt
ttgctgttat
agtgaatatt
tttgtcttat
actctgtggt
tatcaccata
agtacagtga
ttagttactg
atgtcctage
gaggtggact
agcacccacg
ttctggectce
acccatacac
tatatgctgg

atttgaagca
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gctttggagc
ctgcctctga
ctgaggctta
actatccttg
ctcaagtagc
tattcactgg
gtttgttagt
tttgacctgg
tcaaataatc
cctgactgtg
cagagagaga
gcacccaaaa
ctccagataa
cagtagtcaa
tggtagttca
caagggcacc
atattttaaa
tggcaaataa

aagtctcatt

ctgtcttgga@all2o
ctcctgagtg@@l8o
tcccagtttt@@z40
aactcattac@@3ioo
tgggatiaca@@iel
tactttacat@a429
cacccaagat@@480
attttgactt@@s40
cttctgtctt@@600
ttttgatatt@@660
tggttcatca@@720
gatggctcac@arso
aataaaaata@@g40
aggcactggc@@200
cagttgtctt@@osl
agacactaac@ 1020
aataaacaat@ 1080
tttctctgga@ 1140
attaaggtta@ 1200



<223>@CHO K1 hypoxant hi ne phosphori bosyl transferase intron 5 <400>@9
gt aagt gct g gt aagccagg gagaagccat ccatttaggt aaat aaaaca at gaaaaaag

gct cgaggca aggctggtct gcctatgcca gggtatgtgt tcttatttca gttattttcce
tccagtgctt aaacagattc gtagcctgtt gactcacaat tttaagaacc ataaaaatct
ctgtctaaca gtctgcctta aattcttcag tatttttca%ﬂ;tgcccctag E?Etittgt?
cattt t : aal aaaaa ctc

oo ephecascar g acattany LIS AR SRR G A A

act t t getatpaeghaaprutagragcitthcaat tddtbadgal gaaabhgedd hacctighald Leap

t t tttt fttctctata ttgcttactc catgtgtttt
Lanant At it G el ity Toroir it A A S T 4380
gt ggctdtt g agat atrgeniacy @yt tddct éﬁtﬁ@ﬁ@&ttgﬁgg‘fbﬂ%@é&ag?{atﬁbgé&t YAAR

ctactact gt cagagagtga gtgatcccta aaaaccagtg ttagaaacit tgtcaactic
at acctacg;f’g‘iggftﬁga‘g’égﬁ‘?@ggaﬁa&’éﬁcﬁﬂ et eedcattypat 9 uanat tguaagft ¢5aMn

t t aaatcht§gceht 1AA6 e a G &A% a g trtciits
agact gt C%fg gcct ct g%%’?g?ct ttt aagg ?%E&E??%?a?a%?@%%%ag%a%ag?%%att@t ﬁ'%éoa
aaat gatatagagiagaitaasdcasaqstatdal agepttitat tottet caitt asgytet efgec téd

P 16
P LR R T e R "

tctctttgtt gtgtatatgc
¢ FO%g AT St oL # 94t {
ggaactagaqtgotc aagigutragtaggctadcaa tddcatggRagrqagidaat tiaghedaml aLqpn
ccttctttg cagtattttt

tt tcatcca aagcaaactt

00t ot SRLTL AT HFART T CAELALOET HLaraAcR SO BYictap haar Thigh 05
6k t t

L1 coagete @O0 ga0at ga00GIR0. ol ! apacc A0 G6al st

tttccagctcggggo gggatggggg

ct at af5Yd§ G LIYPAL AR G EBOOC t HGEATACEH t 1@BF QAT Caseuyat ¢ GG PIR0 Lot getac@
caagaagadi- e t t agctaagc act gtgctac
1020 e o 1080 LI L baater TGl Rt PP Bl 6 1560

t at caPtfHaC@ UB203GRICE LT Grab@al38 Wtgagagriagt ag@ dv4Q ataeettjgg@croqot ttttatt at

agat ¢ t t ggt ct gagt acagttggqt gctgactttg
ccatt gt t t("élgjtnfcttggtg %t %t tgt‘:'iltCc %’%@%ctag%g ttggg?%ﬁggga?ggéﬁﬁ‘%a?g?'gﬂgg&’jgfgg@to@g
 tttct gtarrggasic agey@sacd gatgaeatt daast ettt €ccahOldck Cotdack HGGaTP0a
gaggcggt%%%ta a’ca(f\tcgga%tcgtg ttcgggqc%%gg %tacatgtac 2220

acaatgctac tatagtttat@

ataatcagtg
atatgtattt
taagaaagaa
agtaaagtat
tttggtcccc
gtgtttcttc
aataatgagg
atttgtaatt
ttacgttget
tagacaacgt
ttaagagatt
gtgtctgact
aattgaacct
ctgacagtga
gdgaaagaag
ctccatagag

aggatacagt

ttatcccaga
cattaaatga
aatacctcca
gaatatatat
tatgctctat
tattttgagt
ttttgggaga
aatttatttt
acttagggat
agaaataaat
tttatgtgta
ttctagaatt
gggtggtttyg
cacctaaatg
dgatggagcc
tttattctaa

cagttccaga

tgtcatttaa
aagagtctgc
gttatagtag
cttaaaacag
daccttcagg
tttatttcaa
aggggtgtta
cagtgttgaa
tttcaaagat
gttaaaggct
tgagtgtttt
ggaattgcat
gaagccaatg
aaggaaccct
aatctggaga
tagttaaagg

tacagggagg

ctaggtggaa
taattaaaac
catggtacca
tgaaatatag
aaaatgaaac
ttttataaaa
gcaaaccatt
tgaatccaag
cttagggatg
gtattttaga
gcctgectga
acaattgaga
ctctgaacca
tgggcactct
gaactgtcct
tgaggcctct
ttgctgtggt
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aagaacctgg
ctctgtattt
tgaattatgt
tgttatattt
atttttacaa
ttgcactaat
attttaagtt
acttcaagta
gaaaattagg
cccttgagat
agtctacaga
cctgceatgg
cctctgggaa
gcttaatgaa
ttcattcgtt
ctgagagagg
trttectgece

ggattaccaa@
tttgtgcttc@
tttcagaggcd
ggtgacattt@
gtatacaaat@
agttgatgaa@
acatttttagl
tgctaagcaa@
aataaacagg@
tctctgggaa
ggtcagaagal@
gtgtgcttggl
tttttggttal
atgatgaaaa@
ccagtcatgt@
cactaactta@

actcaagcta@

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240




gccagaagag tctgaaccag gccttctcag gatttttcga aggctggtct accactgccc
ctggttccca ttatttttta actaggcttc aaatagtgca gcattacagg ctgctctcct
cattatcttg ttctgtctgc gtgagccatc tcttaacctc tggectttttt ggaccaggat
ctggcctcca gecttagett ttttaatttt tatgttcacc tgtatcttct tgtgtggect
actcctcttt cgcctttaaa gcctggtcta aaaagccaaa atgctggaat tgaactcata
acgactt cacctttaat actacagaca aaal agerdmxol SQL 17629 PX01 gatgtgtgtc

t gt
ctttat tgagagat&a@*&tteamqate%tqaagw@ea AL YRPOE RITAGR QY geragacag g3 300

ctctct gggtgage c.tagrttttat ttgagcatcc
t ct gcagt ccgaag?ggggif%gtggggégﬁ%%a Z&gggg‘%taggfttté ﬁ%ﬁt?ﬁ%ﬁ%&aﬁ@

aact ccaf2@atyustemacenttghsmehgt tdopet ritgh Gahatt{dabaaa@ ccaGshCAGY

t t gt tt t tt
cartet SO Lo an 0B IF Bl dRGuehlt oedeimag rachtgase ey

t ccaggag@yagett gactagasd @gecaagar GrRataGicat TrgtifRakt g%ﬁﬁ
acagaa fac ca%gt@gt aaa ctgtctattc@ 1500 caggaaacgg%é%%g Cg@%%qa

tt gaaaCtHG&F € IGCEEYT §OEETEPLD tgRAGASIaE I§ @ ABTOC taadb t tttgt® @sD860

accca (2, t 40 ccttctgcc 100
ttgc ctg gg%t&@ %gtg{ttg{tgétﬂc%g % g%% agg%cgggif‘ ¢ %@Qgc aafcf“%td%%@ %’%@40

cct agabgiga@PH0btIHGELHC 491 @160 tt gaaageniah @ 2209 trgit agick gt @72680

gt gt gcacHa g 0 7629Px01 tat gcacatg gaggccagaa
gacaact t t g%ﬁ%ﬁ? Efc%t{atég‘?‘& g?%tgcttg% t tattFQ"é%Fééi%tg@’égstz‘fét‘E tagéaﬁtégé@? égg‘éagt ttc
ttt acatefitdageitoc cazrcgecagygtddaaacer gehnictagt c@aRROrt 19961H53te agg§aaccee

ttctac at t tt attg aatttaggtc@ 3660 actgggctta tatggagaat
ggct t tg%#tétg‘g‘gagﬂ%gi‘“ctt ?gﬁ 8‘(:% StHR0eHt cOWrIbtawattacaayel Attt attt a

tttat aatagtaepaahgitietagceincatala aEoGGh gggg%&gggtg%%{ra@%g%g@ ggg@ccagat

ctcattat ag at ggt q%tga tgccatcat gt ggttac tat gaacrca ct cagg
aagagt L I gEICEF S B BTG HGE EBECRETUT S@B3R00cataacitase WoLd t t cagt
aat at t alaaacerCalGhhsc @t C 3960 gtccccttag cctttattta
tttatttatt tatttat ttgt 9 tt%t f%aft??%?t% ?‘?“?ﬁ?‘gﬁ‘?‘{% ?%%6%9’?5355%@5%‘8@ §P%4 ct ct gt
ggct t t3FEGL Ut g st agpagatagigctan gmcaggﬂcgaggtﬁggctgehwa@h@@ aggd cagaga
tttga a { t t aaagqt tacact gcca ccacccggct
agcct S:agtg ?g%cfttktgg%% Etf[E {:: cCtg c%gtgg%%% {:%‘.{a@f’ﬁ%%t g@‘&?é‘&ﬁc?%@@ﬁﬁ? é29Gt t gagg
acat aguattt@at gyeat tiergaajaghgaidt epithghast t@a@a%bat LaLaho0G hbdd Lt caat

tatttt t agggt ct ca ccat gt ggcc ctggctgatt @ 4320 agcet at gt aa t cgaggct gg
ctttgétgcgg‘gccéc ga Eégﬁcctcéaaaiicgﬁgqqaé& %‘E%%FE%F& EErAB80- A gasittgascy 430 gt at ag

t t acagiaaagadgat coragtdtta etadlt &4 o} C t ttgctc
tcattt acag c%gat catgﬁcc tg%tht ccta %ggg%%{gc%aﬁgg%gcg é"é:gg%a% g%g’gt cact t

ctt ccdEft St 8PS F2g FHCHEtEAL tatottigtc@4BERct eqmftat taid goat gccaca

cccta g ot a 4620 ttctaatgtc cacattgtct
t acgt g’?ta%fgatt?ttgﬁcﬁaggt%t% %ﬁ‘gg gcg:ggg%% t%%‘&% L PThgeR 4% t ggage

ct at cELEYCTaER (et GFaAy ateagUeRg Yucttyaacit@ddiHiacaiagageae soRct gectc
t gcct catg caccaccaac@4800 gcctggcttt gtcttacgga
Lot ot %’?fa E:ttg% c%:?’???‘%ﬁg?g PGt B ERBG <t fitttag%ﬂ&a@ fgqaot ttgttt
tt gagdeeygaatt twttdightatdrat tiaagy acedGiye i@ HAQg0aAAELEAGR A9t at acca

ggctg t act cacag agatccacct gcctctgectt @4980 cccgagtgct gggatt aaag
gt gt gggg?ag‘tggtag%&%atctégt%%Fﬂqtttéf'E A GLIRYIEE (@ SUMB Tt gRveazRdant 4yd0aat act g

gagat ehgog @& G C aaa ttttata

t agt gaaact Q%ng%ct@?@g%atbgﬁc?? gg %ES%%%E?;@%Q%%%%&%%@@&@ ‘h%@t cacagt

?E : agé@%cttzgg‘éfge%g:tﬁaggaagtt%@@a@t atggg‘esacgt Ba fgc@gaizzgga g@tagtaema@ 4Ht6a?aat ?ct
aca C cagga Ct aaal ag

Gaggct R LA BN LUARET e s ecdll Fbuganans

rGacetaas fat Sont by cagect oty o A O eaa e e got ga

g
aagccg%t;tggaéfgt{ ? 83255%6 “% ??%‘gtgﬁgﬁ CEFg‘?‘%ﬁ@? FABHHEDt PYgEtUEItE&A0487629PX01

t gct gaciamaat@ahgRtat gag)taeiigt gaa cat@éafae?@aﬁ@é%ga 949 ] gactctg
attttaaaat tat 8Ct %gt t @5640 aatacctctt fttctttttaa aag o) 5683
<210>%§ﬁ§gtggat ggtyaacac tggaatcaca tttttttagt agtgcctttt tttgttttgt@ 5160

ttttcaagac agcatctctc tgtgtaaaag agctcrgget gtcctagaac ttgctctetg@ 5220

taaaccagac tggcctgaac tcgtatagat ccacctgect ctgcctttcyg agtgctggga@ 5280
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aagat gcct @ 1620



<211>@1534 <212>@DNA <213>@ricetul us griseus <220> <221>@ntron
<222>@1)..(4534) <223>4CHO K1 hypoxant hi ne phosphori bosyl transferase
intron 6 agcaattgct @@ 60 tgtaatcttaNl20 tgtctaatacW80 agat gttcaa@®40

gggt gaagt c@300 t agaaggaga@®B60 ccccaaccca@®20 agaacct at g@@80

at gct gaat c@a®40 gt gt gt gt gt @@BO0 at Egg;x%g 60 ct gaggt at a@ar20

ctct ctmaa@@%mg&@&tgw@é&ﬂ% ¢ % 8 agaaaccgg@
140 ttct gttt%ta%%%%&%g g %‘gt@1260

1020 t ggat aagg 1080 tgaagcagtc@
at gat ?&&gg’@tfé ICAEY Gt 13X @ IBB0 targaRCIAC 40 @ChLdEx tcgrapeaatd @dG00
ctoctoncia Lerttan b irgaite agalEth p R L o dal e et

ctgctgacca tctttgaata tagatggtigc ag g9
gt act '@ e@I0sg 1segGidagacticapoaga taraagagt agaagedal 2etaRk§eRAS Y

t t gt gact t gt acat

e B G T T30 O S dsti cn e naeedt S

gat ggggatyiayygJgaat ga taanaRedlgR S9RLIAY! Srr@hbald E%E&a@%ﬁ@% ?EJ t
a aa

agagg t_ _ttttgaatta aggtcagagg aatacagctt attagctgcc tca
aagt g'?ggc 223§ t“’%ﬁ@%ﬁaééai‘ FP455008 2a%pagalsattantgeafia gl crtggid Cas oy

caagcagacitath§ ataosas e 20349 tcrg ctcagagaaa

agt cat aca act%gcat gtttaf‘?ggif%gg %@ggttagt%cgggé%’:ﬁ%c {’tg‘téi% AZEA
aagcaﬁf%@%tﬁﬁ%%aﬂiﬁé‘:{l dercttizmagt EHtgat glagatr que t 000806 gh aé Gaaseiod

gt aggtagedatd t t_acaatttcat tcgggtctgt cacttattta

at agcct gggtgg gctég%?%ét% tc{a{tg%%ég Has abcttﬁtatagé‘ﬁﬁ‘tg%ggﬁtt 958 886

ttatt teif@atyt scatyuatnaagigrage drgas@iteageaciaadidct eattagaidtl Rt

catca a_tttaaactgc agtaataaaa atgagaacag tcaaatatct
ccgcarég%éacgagéfggg%g%gﬂ ttaf“é"‘lcélég? 9@35?%%96@%?%9a@@ﬂ9@@¢@t @aoat

t at t atgtacttagigagggdpatcgayfootasa Qaaedget! t ctat 999 SQL
17629 t,% aagtaac ttttattttc ttttcttttig’ ttgttcgggga%g ggc;téﬁté:téét&)tégagcaattt
cattt tH SC? GEYRRa Yt PRERAUTAET CERCAAREH RFantgeuttat BilaggBgdtae cFIgaa

| S oassemapt assues SUEESANA LA LY,

ttett BLYdt SFAARGHY T vabRICagR CabgitECtt aagttagaaagtgdagaigee et

9agCa§igag gl g ALEFALGELd t%gé&&%qgéng%gggg¥%cg(%accagctcc@ 6300
ttcaacttgt gactcacagg aatgttacag ggccagaagc agacacctge catgctaata@ 6360
aattgtcctt tgtggttgag aactgcctga ttgatgatga gcagctatat tatgctcact@ 6420
cagaaatgga tgaactctat ttttaggact cttcagaaca ttaaaaacca gcaatggcca@ 6480
gttatgattt ttaaatttta ctaatctcta tttacctagt cattaatttc tagaaaccta@ 6540
atacttataa tacatgattt agaataccat aatgttgtag ccattagata gctaacttct@ 6600
tacatctaat aattttttgt gtgtattcaa gaatatgcat gtaaatgatg ttttttttta@ 6660

aCtaglRAREERREIARCCAECAACEARAARAAEER 6665

<210>@18

<211>@4473

<212>@DNA
<213>@Cricetulus griseus

<220>
<221>@Intron

<222>@(1)..(4473)
<223>@CHO-K1 hypoxanthine phosphoribosyl transferase intron 4

<400>@18

gtaagtacct taaagggaaa gcaaagaatc atttttatac Caagaatcaa ttagtaactg@@ 60
fgctttcaat cactcacttg gagatacttt dagtaagcaa ttattgttta atacttgcaa@@l2
agtaccctta tatagtttta tatatcttet ggactatata gccaaatgac agcagaatct@@180

aatagtaaca Ctaaaaatcc acattgttaa ttactgcgtt ctgtaatacc tctttgaaaa@@240
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SQL 17629PX01 tccgcctgec tctgectcecce aagtgetggg@ 3600 ggt aaaatcc attcttaaca
tgatcaagt c@ 3660 tttaaaaaat ggttcttttg gggctggaga@ 3720 tcttccagag
gtcctgagtt caattcccag@ 3780 atgagatcta gtgccctctg ctggcat gca@ 3840

aaat aaat aa at aaat aaat aaat aaataa@ 3900 attattttaa aaaatggttc ttttttttga@
3960 ccctctggag accaggct gg@ 4020 ctgggattaa aggcat gcgc@ 4080 catttgtgag
gcagttatta@ 4140 taagttgagg ggttg%ﬁEQﬁ@%é%gﬁ tgtgttggta ccttggccca@ 4260
tagttaggat tccactctca@ 4320 gggccttigtc gttgt aaa@ 4380 aaact gacct

t at t cttaszat@ ddl 40 ttat@ay Haagtd @lab gt wighag@adS0dkagtcttt taaaaagttt@@300

tatgccggga
ctggtctaca
aaaaagttgg
ttatgtatac
cttaacggat
gagcagtcgg
gtgtgtgtgt
gtgtgtgtgt
gtgtgtgtgt
gtatgacgtg
gagttgggag
tctcacttty
ggattgcaag
tacttcagat
taagggaagt
gaaaaataca
gtagaagagc
gctcacagtt
ttgtatagtc
ttcacacaac
cagacctect
ttgtataatc
tttgatcttg
cagatctctg
aaaatcaagg
gaaacatttt
tattttccca
ttattcctct
gttatcatta
ttagttttgg
tctttctgga
cagcaagaty

acctctgacc

ggtggtggca
gagtaagttc
9g9gggagtt
aacattctgc
ggttgtgagc
tgctcttaac
gtgtgtgtgt
gtgtgtgtgt
gtgtgtgtgt
catgagttitg
tatgttaaca
tagcccatat
catgagccac
actgtgcctt
tatattctca
tgggattatg
ttgaatcctg
tacttcgttg
ctgtatgcgg
ttgtaatctg
tcccttteat
agtttttagt
tctttttcac
cttctaaagt
aataaaaatt
tcttttgtgg
ttaatacttg
tgtacttgtc
ttaaatagac

taatggagca

ctttgttgat

tcttgatgea

tccatattca

catgccttta
taggacagcc
tcacatgtag
ttccatgtat
caccatgtgg
ctctgageca
gtgtgtgtgt
gtgtgtgrgt
gtgtgtgtct
ttgagttcag
tgatcaaaat
catcccaaca
tatactggac
gtataaatgt
ttctgcagat
agacaactgt
acatcagagt
aaaatctgta
tcatggcaaa
ttggttcatt
tgtgccctgt
gctagaaggg
Cctaatatttc
aactrtatga
aagcggagtt
aaatttatct
agaatgtagg
tttgttgatt
atgtagcaac
atagcctagt
ttatataagc
ggaagacact

agctgtgtta

atcccagceac
agggctacac
Tttrattttt
atctgcacac
ttgctgggaa
tctctecage
gtgigtgtgt
gtgtgtgtgt
gtgtgtctgt
gagccagttc
tggcaccaag
tctcctectg
tgaatatgtt
attactttgg
caggaaatta
ctcacaatct
tctttcttgg
gdggaacttt
ctaatgttgt
ctctctectg
ccatttttag
gctttgcect
tgtcccacta
cagttgcagt
aaatcttagt
tatgtgtgta
ctttgtatct
acttaagtca
ttgaaataaa
acagttttgt
tgtcttatge
tgccactaag

caacctccca
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tctgcccagg
agagaaaccc
ttaaagattt
cagaagaggg
ttgaatcagg
cccgtagttt
gtgtgtgtgt
gtgtgtgtgt
gtgtctgtgt
tttccagceat
tacctttact
cctcagecte
atactaagct
taaatttcac
agcaatatag
caaagtcaca
tctagttttt
aacataaaac
catcagecggt
tccatttggt
aagccattca
cagtgcctic
cacagctctg
agattctgtt
ggtgagatta
cacatacaga
aaaatctact
tttgactcct
actctcagtg
attcattgga
taaaatacat
cctgatgacc

aatgaaacat

cagaagcagc@@3e0

tgtctcaaaa@@4z0

tatttattta@@480

caccagatct@@s40

acccttggaa@@so

catttttaag@@eco

gtgtgtgtgt@@720

gtgtgigtgt@@780

gtatgtatgt@@g40

gtagaattga@a@9og

ccctcageta@@ses

ccaagtgetg@
gctagttatta
agtaatctgg@
ttacagtttg@
cagccaggaat
acattttagt@
acttgtgaaad
gtttggaaac@
atacaactgc@
aaacctgcac@
tgtgatttagl
cgatcttaaad
tattgtggat@
tgggtttatt@
catacacaaa@
tttattcaaa@
tagccttatt@
gtagcaattc@
caaattttaa@
agttgtggtc@
tgagttcaat®

aaagtaaatg@

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
15880
2040
2100
2160
2220
2280



<210>021 <211)4166 <212>@NA <213>@ri cetul us griseys <220> <221>@ntron
<222>@1)..(166) <223>@HO K1 hypoxant hi ne phosphori bosyl transferase

intron 7 <400,421 gtaagtagat gccctttggg tgatcatttt atctatcata gctgaaaggt
gact aaaatt @@ 60 gcttagagtt attttagaga acgtttgtaa agaaggcaca tttgcaaata

P P g g g g
22299/9)

ttagatttgaML20 aagtactgtt ttctctgtct aaataataaa ctgtgattct ttacag@aaooaoQ
J 3 3 @979t ul us griseus <220>

166 <210>022 <211>4976 <212>@DNA S84 314 | . |
<221>@ahgaints 23dgiathc - (1A€A tta 2R Kl XAt ?{%b?ttggﬁﬁg?%{daf ff %’ { cana
acagcagcag@ 2400

818

transferase intron 8 <400>022 gtaagtaatg tttcttitt
aaacc CAIEI CAAA SRR EHGED BUt Peda gt ctaGIatt 76Q3pa ik t

tcactgcogce
gtagtggtga
tgagttaact
ttctigeect
cattatcagg
cactgtgtta
tttcagttta
tgctctgtaa
ttatcctgag
ctticcagaa
tgtcagatgc
tggttacagt
agtcactaaa
aattttgcta
atgtcttcag
aaagaaagca
tggaggggaa
gttttatctg
gacctcaggg
tcccaaagea
ggacattctc
tgctatatgt
tctgatgrtc
tcttetgtge
aaacacagga
ttggtagatt
gttctaggce
ttgtcgtaaa
ccattacact
aatacatgat
atgaaaggcc

ttcacatgtt

tgtgaaagty
gaaaatggtg
atatattcag
gtaagggaat
tgacagaacc
agatttattt
cttagaattt
cctgtacctt
ctttaaagtyg
gttctgggct
tgccttctat
Tttacttttaa
cagtttttta
gtaatttatg
ttatttttct
tttaattcag
ccaggaggca
caaattgggt
cctactccca
gttccaccag
attcaaacca
actctacctt
tggttgttig
agtgagtatt
aggttgagtg
gagacaggaa
agcectggget
aggaaggatt
agctttragtt
ttttggaggc
agctggttca

gcttaagatc

ctttttgatg
agaaaactgc
tttggccaaa
catcatcctc
acaattggaa
caatagctec
atatagacct
tagattaccc
accttttctt
aaccttgctt
ataataaagt
tgcataagct
aggatttacc
ttgtaaagta
attgctttga
agcttgttta
gactggcagc
gcagaaagta
gtgacaaacc
ctagggacca
ccacaagatg
gataactact
gcagagtgct
gtgaacatgt
aggattccgg
tattgctget
acagaataaa
agtatttttc
gatgggaaaa
atttgtacag
ggtttctcag

ttgcattcag

ggactgtttg
aaagtaggta
gatttgcata
tttctataga
taaataaatg
attgcttttt
Ccataataata
caatttttta
gtccatagaa
gaatattcta
gctttgagac
gtgattctecc
catagcatat
cttaaaactg
agacacaccg
cagtttcaga
atggcattgg
ctagagactyg
tcctecaaca
aacattcaaa
aaaaagttga
aacttagaat
ttgagaacta
aaaacgctgc
catggtaaat
agtttgaggc
aagagaatag
cttagtgtag
taaaatttta
attacactta
tttacatatg

gattaaaagc
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ctatccttga
gggaaacaat
gtagtgtcat
gaaaggtatt
ccttagtcca
ttctcagtat
tcacagttat
tatttgtitt
tgggctgcag
ttcttagacc
atgggcttat
aatctttgat
gcatttgtaa
taggttaaac
tgacccagac
gggtgagtct
agcagtggcc
gggctgatgt
aggccacatt
tgtaagagcc
atttcatgaa
aatatagagyg
tataaacagt
tttgtttett
cagaactata
cagctttggce
attggaatgg
tcccccagat
attgcatctc
gaatattaga
ggacacagat

ttataaaaaa

aatgttcaag@
tactgactcad@
gcaatcttca@
gaaatttagt@
atgtttctta@
atgaatgtatd@
gttattcatt@
atgttctatg@
ttgtgagttg@
catgcaggac@
tagtttttct@
tttecatgceccd
gttacgtatgl
tagaggaaat@
aacttataaad
aggaccatcc@
gagaacatat@
ggacttctgad
gactaatcct@
tctgggggage
acccagtggad
gtgttataac@
atagaataaal
taactagcat@
atcttagcat@
tatataatga@
gtttaagggt@
atgtgtacaa@
tgttatgtta®
gtcaagatac@
ccagagaaat@

tgaacatatg@

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320




ct agggt gac
tgct gggat t
acccagacaa
ctcaatttgt
agaccagacc

tcattgttat tcttatgatt gtgagtttat agcagttttg tgtcctggaa
tttctttgag agattggcct ccatcatcac tgtttttcaa ctttgttttc
acttcttgct ttcacatgat gaccctactt gaacatggtc tttgtttgat
ggct gaaat a aaat at agt ¢ cagat acct g caggagaaat tggttttcaa
tgatccctat taagagaaag ctcttcaagt ttgctcttac ttatttcatt
ctggctgtcc ctctctctcet tttgatatgce §§¢%§§%ﬁ&5 jtactggtcca ctctccagaa
tttttaatca tgaaactcac attgggatta CUicaatgccC actaatggaa aagtaccttg
t at at ggtdaaatwatggtdtasﬁﬁbiwtmtgmag@@@taai@amtm@@é@@tmat tt aaa@B00

aat ccctca
ctt acée?

cat at bt £t GHGB
t t gcag @G

)
2)
2)
2)
2)

— 3 ‘
< > i
213 @i(g;@flb 'a
<211-@5683
<212>@DNA

N
o
N
(
D ¢
(

@360 cattatctaa
@‘bétf%ﬁagﬁ% d6¢E
4Q b4 {190t 29 ERW 13

I~~~

ﬁﬁﬁ
12/2/9/12/2/2/12/2/2/2/2/8

b b b o - b

-

2)
2)

(.

(S

<213>@Cricetulus griseus

<220>

<221>@Intron

<222>@(1) .

(D

u‘ 0

20 ccactct t@EﬂBO
a0t dasoet Rt
g@@ﬁﬂ@@@@i@%&b@4h?§ttttCtt

<210>@3 <211>@0 <212>@DNA

{ct
RIS T

<223>@CHO-K1 hypoxanthine phosphoribosyl transferase intron 5

<400>@19

gtaagtgctg
gtaagccagg
gagaagccat
ccatttaggt
aaataaaaca
atgaaaaaag
gctcgaggea
aggctggtct

gcctatgeca

gggtatgtgt

tcttatttca
grtattttcc
tccagtgett

aaacagattc

gtagcctgtt

gactcacaat

tttaagaacc

ataaaaatct

ctgtctaaca

gtctgectta

aattcttcag
tatttttcat
ctgecectag

tatttttgtg

catttatttc taaaatactg ttaaattttc

gaaaaattct
gtacagtaag
tagcctgggt
aaataaaaaa
tttctecttat
gggtttcttt
acaagaacag
ccaatgceca
gtgtatgtga
tcttaatatg
atttgctatt
actttgccag
ccaaggtcac
gcttttcaat
ctttatgatg
aatgatttac
tgtatttcca
gcatatacat
ctgaactcta
taaacatitt
tttctctata
ttgcttacte

catgtgtttt

ttctgtttta
gcatgectog
tacataatag
aacacaaaca
tgttttgatt
gtggctttgg
agatctgect
gctggttLit
tttactgtge
agtatcaaat
atgtctttga
ctactactgt
cagagagtga
gtgatcccta
aaaaccagtg
ttagaaactt
tgtcaacttc
atacctcttt
tacacctgtc
aatatatttt
ctttccacat
gattttataa

gtatgtctga

attggggagg

aatcccaaac
agttcggaaa
gazaaggata
ggtttctttt
agactgtcct
gecetetgect
tCttttaaaa
taagttttat
attcttagaa
gtactttgta
aaatgatgta
gtagagtaaa
aaaaccaaaa
agcttttett
tctcattaaq
ctatcccttt
aatagtctat
agtgatcatc
tagtgtggct
tticcagaac
tctctitgtt

gtgtatatgc
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tagcttagtg
gggtgttttc
actcaggaag
ctagagagtt
agtgatgtat
ctttcttggg
ggaactagct
cccaagtgcet
gtagctataa
tttatggaac
aaactattta
tgtaatacca
gaaacaagca
gattcaaact
gcatcatcca
aagcaaactt
gccttctttg
cagtattttt
ggtctcecta
ctcctacctt
tcaagaacct
atcgtttttc
tcctttatge

atgtgtatgc

tatactatage@ 60
taaagactaa@@l2o
ctcttgaatt@all0
cttgtttttal@249
tttccagetc@@3oo
999atggggg@as6o
cttgtagacc@@420
gggattaaag@@480
ctatatagag@@s40
atcataaggt@@eQo
tagttcatgt@@eco
gtaaagttta@es20
caagaagggt@@780
atcactgtct@@g40
agcaactact@@aono
tgagctaagc@@as0
1020
1080
13140
1200
1260
1320
1380
1440

actgtgctac@
tcacttgcecad
tttcatatct@
gacgctgctc@
cattctccat@
tatcattttt@
ttititgtaa@

aagtatgtat@



| [ [ [ [ [ tion of hprt
<220> <223>@pesi gned ol i gonucl eotide priner to anplify a por
sequ @@ ence frgnlkﬁloso <400A23 cctgcaggtc gcgattggta cttgttcage
oo 40 <210>@24 <211A41 <212>@NA <213>@\rtificial _
@a@ ence from HT1080 to anplify

-~

tttatt caag@OOOER _ .
<220> <223>@pesi gned ol i gonucl eoti de pri ner
a portion of hprt sequ

<400A24 gtcga acgcgttctg ataaaafctgzgagtcatagg
2 (ANOARARHARD 42 A L@ 5 ShAaAD %ﬁ%; 13>@vtificial <220>
<§;£;@tEsigned oligonuclggéﬁheaﬁfpae tO anp fﬁyg SEPETEntet 18PPt sequ @a@
ence fRHORARG8O99TSEEC L7 60GRXOda<400cutabtigtaganated cagedagadet si@ocyt aat ¢

60

at 9ot CiL8q8a92EL9RR8- 3961 AL

(

iy

t gagt at
agtitttigt

ctcttgtaga
gggagtaaag
agatccaaac
tttttttaac
tgctaaataa
gagaaaaagg
acctcccaag
ttctetttct
tcctctcacc
Tttttattat
agatcccatt
tctagaagag
acttgttgtg
tggtctgagt
acagttgggt
gctgactttyg
ccattgttcc
ttggtatatt
cttcectatt
tgctgtacat
cacattgtta
aaggtggtgg
tttctgtgag
cacagagaaa
tgatgccctc
taatgctttc
ctgtttcctt
tgccaggtga
gaggcaggea

aaactctatc

ttgttrit
cctggtcteca
gcatgtgecce
tccagtgetc
daaagaaatt
atgttctacc
tagctaagct
tcaagtgctg
cattccatct
cttcctteag
gtétacagtg
gcagatggtt
tagccagtgce

cagctcaaga

ctcacagtgt

atcaccgtac
aaccccttcet
attagtattt
gcattttgat
tacccaacat
tattcctgga
aagaaaactg
tagtggcaca
tttgaggtca
ccctgtccca
ttcccectec
tcaactgata
gaagttatcr

tggtggtaca

gatatctgtg

ttgaaaaaaa

gatttttcga
aggctggtct
accactgccc
ctggttccca
ttatttttta
actaggctte
aaatagtgca
gcattacagg
ctgctctect
cattatcttg
ttctgtctgce
gtgagccatc
tcttaacctc
tggcttittt
ggaccaggat
ctggcctceca
gccftagctt
ttttaatttt
tatgttcacc
tgtatcttct
tgtgtggcct
actcctcttt
cgcctttaaa
gcctggtcta
aaaagccaaa
atgctggaat
tgaactcata
acgactttgt
cacctttaat
actacagaca

aaatagtttg

gacagggttt
caaactcaca
atcagatgec
ttgagcatcc
agtggggcetc
accctcagtt
ggatatattc
catgtaccat
ccctctectc
gtttttgttt
atgttgactt
atgtggttgc
tgagccatct
cttctatgag
gacctectct
agctggcettt
ctcacatgat
ttctrtttcc
tccactccac
tcttttettt
tcactagaga
gcaacaccta
cccagcactc
cagagcgagt
agaaattgat
tttgtctgge
agtgcaactg
ggctctittt
cccagcacta
gagttccagg
tatttgtttg
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caggtgggaa
ctctetgget
gagatccact
tagtttttat
tctgcagtec
taggaatcaa
ctttgttttg
aactccatcc
catctacctc

tttctctctc

ttttttaaag

gcacctcaga
tgggaactga
ctecagecec
acgaggtgtg
gccttcagaa
gaacccactg
ggaattacag
cattttagtt
tccceccaaa
aaatccaaca
gtggtcaccc
ccaattgcta
gggaggcagg
tccaggacag
ccttcactag
ctggccctaa
cagtactgtg
ctttaattaa
gggaggcaga
acagaaaaac

catgtgtaaa

caagatgcct@
ttgaaactag@
tgcatgtgct@
gtgagtactg@

ttattttgtta@

acccagaaga@
ttgtttgttt@
acctgcctct@
ccttctgeec@
ttgcctectt@
atttattttad
agagggaatc@
attcgggaac
CCtagaagga@
tagccccatt@
tgctaccatt@
tgtagcttat@
gtgtgcacca@
ctttgagaat@
tctgctccca@
atacagttag@
cactaggagc@
tttgcaatta@
ggcaggtaga@
cctccaaage@
aggtaggaca@
acaggttttg@
tcagaaaaca@
aaaagttigt@
cacagaggca@
ccacacagag@

catgccacag@

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480




1

<210>426 <211)446 <212>@DNA <213>@\rtifici al

<220> <223>@esi gned

ol i gonucl eotide prinmer to anplify a portion of hprt sequ @@ ence from
HT1080 <400>026 acatgttctc ttaagtcgcg aagtagtgtt atgatgtatg

ggcat a@

P P R g g g g g g,
auucuuuuuuﬂ

b b o o o b b b

<223>@esi gned ol i 9onucl eotide priner to anplify the E. col

6 <210)427 <211)435 <212>@DNA <213>@A\rtificial
origin and 000

<220>

anpicillin resistance gene <400) 4%4 acabghgAgdc aaaaggccag caaaaggcca

ggaac
<223>

P~ g o

@iiﬁkig&yom»muu

ned

ol i

BOR5 gacadO)rtgdBazadtdd idOr et hee@NAr 5l 3nah
onucl eotide prinmer to anp

lify

the E.coll

rgng ci al
origin and 000

At ol RRH AR PCATIE T IS LI L 0B LR A B t e SS9 Ao P et cq g

ggaaatrghgn@Eana

-

actgggctta
atttttaaga
gccacaagag
tatgaactca
accaccttac
gtcccettag
tcgagacagg
gctggtctca
tacactgeca
ctaagatttg
tgtgtctggc
agctatgtaa
aggatgatag
ctgttggcca
catagcatgc
tcagtattct
ttctaatgtc
ctctgtgtag
catagagaac
gcctggcttt
ttttttgtet
ggaactcact
ccecgagtyget
taccagtttt
cctgataaag
aaagcaccat
ggagaaaaat
gctgtcagga
ctagacccgg
cccatttcaa

acattcccac

OU R R

TS e e

tatggagaat
gatttattta
ggcaccagat
ggatctcagg
ttttttcagt
cctttattta
gtttctctgt
aactcagaga
ccaccecggcet
cctattgagg

ttttttcaat

tcgaggctgy

‘cactgtatag

gggattgctc
ctgctcactt
gcetygccaca
cacattgtct
cttttggagc
cgcctgcecte
gtcttacgga
gtttttgttt
ctgtatacca
gggattaaag
ggtaatactg
tcattttata
ttctcacagt
Ctaaaatact
gtctaaatag
tgtggaaaaa
ttcattgttt

tacttgctga

“EufoHQtééEH%EO%S%af
<220> <223>@esi gned ol i gonucl eotide

ggctttattce
tttataatgt
ctcattatag
aagagtagcc
datattataa
tttatttatt
ggctttggag
tttgactgce
agcctteatt
acatagcaca
tattttaaga
ctttgaacca
ttacagtaat
tcatttacag
cttccactct
ccctagaatc
tacgtatttt
ctatcctgygc
tgccetccocga
Tttttatttg
ttgagacagg
ggctggcctc
gtgtgcacta
gagatctgcg
tagtgaaact
attagagttt
tttacagaat
gaggctcttg
caacaagaag
ttgacctcac

aagccagatg

accaatccat
acaatgttct
atggtggtga
agtgctctta
adacatcttc
tatttatttg
gctgtcctag
tctgectetce
ttttatttct
aatggaatta
tagggtctca
cacaccccac
tatccaaatg
agatcatccc
gtactctagg
ttggttittc
ttrttotttt
actctctgga
gtgctgggac
ttttetteet
atttctctgt
gaactcacag
ccaacgcccg
gctcagtgga
tagccatttg
gagatgaaag
taagcatagt
agtttaagga
atttacatgt
tatacctatg

ggttgcaagt

Page 18

143050 A

make "a | i nker

cttggttgec
gcctacatgt
gccatcatgt
acctctgage
atctcgctac
tttgtttatt
aactagctct
gagtgctggg
tccttcecct
catagtaatt
ccatgtggcee
aaataaataa
aggcatagtt
tcatgteccta
gggcggtaat
acaagtctct
ggttttttga
gaccaggctg
taaaggcatg
cttttcttic
attattttgg
agatccacct
actttttatt
tcttatgeag
aatgccttca
agtccctatc
ggcttatgic
cactagcectg
atgtacattg
cagcctagtt

tctagaatct

cttaattgtt@
ctccctgecg@
ggttactggg@
catctctcca@
gcagaaatca@
ttttggtttt@
tgtagaccag@
tttaaaggtg@
tctctacttt@
aattgtactt@
ctggctgatt@
acattcactc@
ttctctetggl
cacagcctct@
ttttgtgeccad
agccctgaat@
gaaagggttt@
gcctcgaact@
caccaccaac@
ttgttgtttg@
aacctgtcct@
gcctetgett@
tgttttctga@
gtctrttaccd
aaaataatac@
ttgaagttat@
tgccatccta@
agctatttag@
cttacatgta@
ctgggaactg@
ctgtgtgtgad

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520

<220>

éﬁ#ﬁ§@€ﬁédfl ci al



agaaagc ttacag@Q 0 36 <210) 430 <211) 436
zgigiéé&kc<;?822;??}?ig?;Ig<228> <223>%ﬁesigned ol i gonucl eotide to nake a
l'i nker <400>030 gatcctgtaa gctttctatc gattattcta gagat a@aaaoQd
Page 23 SQ. 17629PX01 <210>031 <211, 430 <212>@NA <213>@A\rtifi
<223>@esi gned ol i gonucl eoti de pri
h$d £

(o]

2220>
SV40
g Cttctgaggc

ci al
|ify the SV40 pronoter,

pol YA sti@tghgan @tﬂ&@ﬁyﬁgoo%

ggaaagaacc000000000000
<213>@%OrPRiCaratatattet gtgtttagat agtgactctg attttaaaat tatgctggtt@ 5640

30 <2

i

S0

ttacttacca cttaccatta aatacctctt ttcetttttaa 1ag@ReeEaeeea 5683

<210>@20
<211>@4534
<212>@DNA

<213>@Cricetulus griseus

<220>

<221>@Intron

<222>@(1)..

(4534)

<223>@CHO-K1 hypoxanthine phosphoribosyl transferase intron 6

<400>@20
gtatgtatgc

tctttgtaag
aaatttagta
agtatataca
gtcctttgta
acctgctgcec
gaacggactc
cagacaagta
catattctcc
atctaaggaa
gtgtgtgtgt
gccagagcag
agtttaaagt
tcacagtact
gaggcaaact
actctcacac
agttgtcctg
cgatacccat
gcatcctgtt
acatatcttc
atccttagtt
gttgaagcgt
tacagggtac
tgcttttgrt

agagatccgc

cattitaaag
gagaaatgct
tactttgtta
gggacttgga
daaaaaaaaa
aaccctgatg
ctagaaattt
aatgtaattt
Cttatacttt
atatgtatag
gtgtgtgtgt
gattggatat
tttagccatg
ggagtcacaa
caggtacctg
atatgtagag
agtagcatgc
agggttgggce
ttgtgtcatc
ctggccgtat
acatagtttg
agggaattgc
ctggctcagt
tttcgagaca

ctgcctctet

tagaatgttt
ttcagctctce
ttaaaaccct
ttcagaacca
aagtcagatg
acctgagttc
ccctgtgacg
aattttttta
aatacctatt
ttttagtata
gtgtacatgc
cttcctctat
caggagttig
acacatacag
tgctttagga
tcaagtaaca
aaggatggat
tctgaacatg
attgacattt
ctagatgttt
atcctacaac
ccacagacag
tgaggcttcet
gtgtttctct

gcctcctaag

ttrtttcatt
tttttatctt
tcattatata
cctcagacac
ggctggcaag
aaaccctggg
tgtgtatcac
aatgtcaaga
gcaatgtcat
gtticttaga
aggtgaatgc
tgtgtaatca
gtgggtgagc
ccatggccag
ccaacttgat
attggttttg
ctaggagccc
tggatctect
tacaatacct
ggctttgett
agttgttatc
agctaataag
gttattttaa
gtggctttat

tgctgggatt
Page 19

gggagcaata
gaaaaggtga
gtcaactact
taagctcect
aggactcagt
acccacatgg
aacacatgtc
gtgttttcac
ataaataatt
ctatttgtgt
acacaggcac
gggtctctaa
ttttgaatcc
atttttatgt
acacaaggtt
ccacttgcta
ccttgtgaaa
gaagttgagt
gcttttttte
tcatagttct
gccatcettac
Ctgtagagag
gttggggttt
caggctggte
aaaggtgtgc

agcaattgct@@ 60
tgtaatctta@@l2o
tgtctaatac@@iso
agatgttcaa@@240
gggtgaagtc@@3og
tagaaggaga@@3eo
ccccaaccca@@420
agaacctatg@@480
atgctgaatc@@s540
gtogtgtgtgt@@e00
atatgcaaag@@s6e0
Ctgaggtata@@72o0
ctctctaacc@@780
gaatactgaa@@s4o0
tagatacaga@@90g0
titatatcag@@ss)
Cagaaaccgg@ 1020
ggtggataag@ 1080
tgaagcagtc@ 1140
ttcrgtttet@ 1200
agatgagaat@ 1260
atgatttgaa@ 1320
ttgggttttt@ 1380
{cgaactcac@ 1440
tacaccaatg@ 1500




<220> <223>@esi gned ol i gonucl eotide priner to anplify the Sv40 pronoter,
SV40 pol yA signal and neonycin resi stance gene <400)432 cttatcgatt
cacacaaaaa accaacacac agatgtaatg aaaataaaga tattttattg@® 60 tgggcgaaga

act ccagca000000000000000000000000079 <210).033 <211>@B0 <212>@NA
<213>@\rtificial <220> <223>@Desi gned ol i gonucl eotide prinmer to anplify an
anti body vari abl e region <400).03§ tggg%%g@%t ccaggatgtg

cagt t t cagg000000000000000000030 <3105034" 22115030 <212>@NA

<213>@cdgticiaa @fttg:lﬁ:l@tt <22 8ee@bgs i Wedgalai gonget ot tertpetgm@e 1sgoanplify an
anti bod varlag6 Il on <400>034 _g@ g@gg aaacagt%

cagagFE 6560 5 566666%E§6t3§ 6? 3 T4thi98 <pscigheig 1620

<213>@h¢tithtet algagRdlst ﬁ%@é&@gﬁlﬁme&ﬁktmuﬁéﬁi@' SeaRetdRe fgzoamplify an
anti body constant region <400>035

tcttgacatt ttttgaatta cacttattta

gcacttgtgt
gtgggggtag
ctgctgacca
tctttgaata
tagatggtge
agaatgggta
aaataaaaat
aacaattttt
gtacttatac
taggtatggt
gaatctaaga
taccagagta
aaactgtagt
atacaacagt
aaagcaggty
ataagccccc
gaaatggcaa
agaagggage
tgtgactaaa
ctgtacatgg
ggacactgga
gaaacattga
catacatgac
aaattacagt
aaaatgaaac
ttaactccaa
gatgggggtg

gggggactga
aaaaaatgga

ggatgagttc

aggtcagagg
aatacagctt
attagctgcc
tcattttaat
aagtgtacct
atttttgata
tgaaaagcta
ttttgaaaac
ctgagaagta
ggttcacccg
caagcagcct
ttcacaacac
acacctatac
tcagagaagt
ttttgctctyg
ctcaaagaaa
agtcatacag
cttgcatgtt
attgcctgaa
tcacttagtt
gacctcectt
aagccattaa
aagcattcag
tgcaaattca
tgctcaaagce
atgatgtgag
ggttggggga
tatgtaaata
gtaggtagct
aagatggggt

atagcctggg
ggtagacttg
ttttataaac
daagcctatt
cagtgagttt
atgtagttgt
ttatttgata
tgtacatgta
aaagtgcaca
tgacgtcagce
gagttttcat
catttgtgat
catcatattc
ctaagtggaa
tttaaactgc
agtaataaaa
atgagaacag
tcaaatatct
ccgcacaaaa
catcaatgcec
ttgtatgatt
ctattttggt
ataattagct
tgatttctat
tattatgttt
ggacgttgat
ggtcggcaga
agagtgcttc
cagtgataat

ttctctgtgg

ttgtggcagg
ggagttaggt
gcagcaattt
cattttaaag
tgagcagttc
ttgtcttget
cctatacagg
tgaatatatg
actaccagaa
ttgatataaa
atttggaaag
agctgtctcg
agcccacaat
atcagtaaac
ctgtaccaat
ttacctgecec
ctgtatgatt
attaggggtt
tgattatggt
agagatgagt
catgtcctgg
tttticattt
ggtattaggg
ttagagctgt
aagtactcaa
ttagcaagag
ggtcccecgt
gagcatagga
taaaattaaa
atacatcctt

cttttgtgge
Page 20

gatgtgggca
ctctaacttg
ccttacccac
gatcaaagta
atcctcaagg
ggaggtgcta
tgtgttttgt
atagtatggc
ggccttacaa
aatttatata
tggaggcagg
tagcttecta
taaaagcgac
aggaacaact
tatgactttc
cattttecec
ctacttaaat
gccaggggatt
agtgattaga
ttatataaaa
tttgataata
gcaacttecct
attcaactca
atgtaattaa
taacagcaaa

tcaaacagtt

ggagggciic
ggatgggagg

aaaggaaaat
tttttgctag

tgtcctgcaa

tgtgccacat@
ttggtcgtag@
tgaaccatct@
tcttgtaaagh
actcttctgal@
tatgctcaag@
gttitttccca@
cactctagaa@
attatactgg@
agttgatagc@
aggtcacatt@
ctcaaatctg@
aaactgaacad
attgattgat@
agtagtacat@
caagactatt@
tacctacttt@
aagggaatgc@
taattccacal
ttggtgaaat@
tgctgaaaaad
gtgaaaataa@
gggtigtatgé@
ttctgtaatc@
gtaattttaal@
gaaaatataa@
actatccatg@
gtgagggaatd@
ataattaact@

9999aggggo@
ctagcttttg@

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



catcggcct c caccaagggc ccat cggt ct 000000000000000000030 <210>036 <211>030
<212>@NASQL 17629PX01 <213>@Artifici al 5220> <223>@Ee5|gngd

ol i gonucl eotide priner to anplify an anti body constant regi on <400>@36
ttaagcggce gctcatttac ccggagacag@ioooaododidadald30 <210>@7 <211>@0
<212>@DNA <213>@Artificial <220> <2%3?§§§SI ned ol i gonucl eotide primer to
anplify an anti body constant regi&ﬁ <Y

ggt cgccacc atggagtttg
aggh tttdgrctdgagt t@ekaddda tearassiot &80
gact g s ""?fff"" 3?31111%1%12?1111111111xuunlO < ]_O>c@(f3c8 ai%tgc‘t%&%@ zg

T1> %92>@I]WA

ccaggat,qt g@ox
35 G T AIGLE o5 5R5s
ant i body gyqficabd @ tE€HagNcaaaaaataa tttaaaaaat

gatggctctg
caaccacata
ggcagaagac
gtaaataaat
gacagggttt
cctcgaactc
caccaacttt
agagtcttga
caaggattct
ttcattattc
gaagaagcat
ctctgatgtg
gcagatgata
ccatatgtca
<210>@21

<211>@166
<212>@DNA

cggttaagag
gtggctcaca
tgtatacaaa
aagtaagtaa
ctctgtageg
agagatccge
taacacactt
tgaaagagca
gaatctagat
tcagtagctg
cttatcaggt
ggtctccatt
ctatttaaga

catgtaatat

DAL gHedadtGCgatiitead deatmangee B66anpl i fy an

cactgactgt
accacgttga
ataaataaat
ataaataaga
ttggagccta
ctgcctctge
gttrtgtage
ttttttacce
cccttatttt
cacttcaaag
tccaggtgga
tgtcttccta
acactgatga

ttigtaatta

<213>@cricetulus griseus

<220>

<221>@Intron

<222>@(1)..

(166)

tcttccagag
atgagatcta
aaataaataa
attattttaa
tcctggeact
ttcccgagtg
ctaaagttcc
acctccttta
tgaatctttg
gacatatggg
gatcagtcag
tgggtatgca
tgtrttcttt

ggttctttty
gtcctgagtt
gtgccctety
ataaataaat
aaaatggttc
ccctetggag
ctgggattaa
catttgtgag
taagttgagg
tgtgttggta
tagttaggat
gggccttgte
aaactgacct

tataatgttc

gggctggagad
caattcccag@
ctggcatgca@
aaataaataa@
ttttitttgae
accaggctgg@
aggcatgege@
gcagttattad
ggttgtattt@
ccttggeccad
tccactctcad
ttgttgtaaad
tattctaaat@

tattgtcttt@

acag@eECEAAEEAARERA 4534

<223>@CHO-K1 hypoxanthine phosphoribosyl transferase intron 7

<400-0@21

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500

gtaagtagat gccctttggg tgatcatttt atctatcata gctgaaaggt gactaaaatt@@ 60

gcttagagtt attttagaga acgtttgtaa agaaggcaca tttgcaaata ttagatttga@@l2g

aagtactgtt ttctctgtct aaataataaa ctgtgattct ttacag@@@eeeeea 166

<210>@22
<211>@976
<212>EDNA

<213>@Cricetulus griseus

<220>

<221>@Intron

<222>@(1)..

(976)

<223>@CHO-K1 hypoxanthine phosphoribosyl transferase intron §

<400->@22

gtaagtaatg tttctttttt tctcgetete atttttcaaa aaacccacat daaaatttag@@ 60
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&

10>@39
<400A38 gcccttggtg gaggccgat g aaacagt gac @ _ B0 <2 _
<211>@Bog<212>%%NA <213>4Artificial <220> <223>4Desi gned ol i gonucl eoti de
prinmer to anplify an anti body vari abl e regi on <400A39 ttccggtacc ggtcgccacc
0 <210>@0 <211>@8 <212>@DNA

-

)

P o g g g

t t t g@aaaaaiaaioiaoR _
at ggagt t t g@OOR . | . .
<213>4Artificial <220> <223>@esi gned ol igonucleotide primer to insert a

Notl site into the upstream of CWsqr amer®ixox400>@0 atgcggccge at gt caat at
t ggcca oo 8 <210>@1 <211A29 <212>@DNA <213?4Art|f|0|al
<220> éé |g% Fs JOhUE'88¢ i3GE Y AR rt teBCsa9ae rigaioNCré&li20e into t he

upst r eamt&aget@iageid a ¥&2I0XO0 hotbM REOMRELSELggaa cttggccagg@@lgo

ctagggtgac
tcattgttat
tcttatgatt
gtgagtttat
agcagttitg
tgtcctggaa
tgctgggatt
tttctttgag
agattggcct
ccatcatcac
tgtttttcaa
ctttgttttc
acccagacaa
ttcttttett
<210>@23

<211>@40
<212>@DNA

acttcttgct
ttcacatgat
gaccctactt
gaacatggtc
tttgtttgat
ctcaatttgt
aaaggcccaa
acaggattta
cgaactcaca
ctagccacac
agttacataa
aaaatgtgtt

ttctctaatg

ggctgaaata
aaatatagtc
cagatacctg
caggagaaat
tggttttcaa
agaccagacce
agtacagttt
tcttgtagta
gagaatccat
tgatccctat
taagagaaag
ctcttcaagt

ttgctcttac

gttgaacagc cttaatttac aataactgcc@@240

ataaataaga
cctcecactc
taagaagact
gatagagttt
acagagatct
ttatttcatt
ctggcigtcc
ctctctctcet
tttgatatgc
aaaaaagtac
tactggtcca

ctctccagaa

aataaataat
tggaggcaag
acgtggacag
ctctgtttaa
gcctgectcet
tttttaatca
tgaaactcac
attgggatta
cttcaatgcc
actaatggaa
aagtaccttyg

tatattitic

1tgcagleorEeCaereRACACARAEARAARIT76

<213>@artificial

<220>

<223>@pesigned oligonucleotide

@@@ ence from HT1080

<400>@23

tccatttaaa®@3oo
aatccctcag@@3sn
cattatctaa@ad20
ccactctggt@@480
gcctctcaag@@s4o
cttaccctat@@s00
tctgtagacc@@e60
aaggctittg@e720
cggetttata@@’78)
catatttctg@@840
tttggtagga@@ogo
taatgtgagt@@960

primer to amplify a portion of hprt sequ

cctgcaggtc gcgattggta cttgttcage tttattcaagl@RRAARERREGERA 40

<210>@24
<211>@41
<212>@DNA

<213>@Aartificial

<220>

<223>@pesigned oligonucleotide

@@@ ence from HT1080

<400>024

primer to amplify a portion of hprt sequ

gtcgacaagg acgcgttctg ataaaatcta cagtcatagg aCR@EAREEQEERE 41

<210>@25
<2131>@67
<212>@DNA

<213>@artificiai

<220>

<223>@Designed oligonucleotide

@@@ ence from HTL1080

Page 22

primer to amplify a portion of hprt sequ



29 <210>042
<400>041 gacat gcggc cgcat gggag gagaccggg ! D :
<211) 430 2212>%E%A <213>@\rtificial <220> <223>@B93|gnedtol|gonucleot|de,
rimer to anplify a spacer <400)442 ttgcggccgc gaaaaagcc
gaactcaccg000000000000000000030 <210>043 <211>030 <212>@NA

90 . : . . lify a
<213>@\rtificial <220> <223>@esi d | cleotide priner to anp
spacer <400)443 ttgcggccgce gacggtg¥§glﬂ%@gg@§ca9000000000000900000030
<210) 44900825 >060 <212>@NA <213>@\rtificial <220> <223>@esi gned

ol i gorflfCFRBT HcAYAARACt BOGEAPRA Ty AT QR CRAQD 5@ tgadd ggtBatogg@@yeggct a

cgct @ g ;ggg@i@GO <210) 445 <211>030
oL IS echafini ettt

<210-@26
<211-@46
<212>@DNA
<213>@Artificial

<220>
<223>@Designed oligonucleotide primer to amplify a portion of hprt sequ
@ea@ ence from HT1080

<400>@26
acatgttctc ttaagtcgceg aagtagtgtt atgatgtatg ggcata@@EeeEEeER46

<210>@27
<211->@35
<212>@DNA
<213>@artificial

<220> _
<223>@Designed oligonucieotide primer to amplify the E.colq origin and
@@@ ampicillin resistance gene

<400>@27 :
acatgtgagc aaaaggccag caaaaggcca ggaac@@@OREEQEQAAAGRRE3S

<210>@28
<211>@40
<212>@DNA
<213>@Artificial

<220>
<223>@Designed oligonucleotide primer to amplify the E.coli origin and
@@@ ampicillin resistance gene

<400-@28
cctgcaggga cgtcaggtgg cacttttcegg ggaaatgtgc@REEeRRAEEEARA 40

<210>@29
<211>@36
<Z212>@DNA
<213=@Artificial

<220>
<223>@esigned oligonucTeotide to make a Tinker

<400>@29
cgcgtatcic tagaataatc gatagaaagc ttacag@ReOeeeeEeeeee@ 36

<210>@30
<211>@36
<212>@DNA
<213>@Artificial

<220> . .
<223>@Designed oligonucleotide to make a linker

<400>@30
gatcctgtaa gctttctatc gattattcta gagata@OGEEGEAGAAGAGRE 36
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TR B 1 B

<220> <223>@esi gned ol i gonucl eotide priner to anplify | GH <400>045
ccttagatct tcatttaccc ggagacaggg000000000000000000030 <210)446 <211)430
<212>@DNA <213>@Artificial <220> <223>@esi gned ol i gonucl eotide prinmer to
anplify I GH <400>046 ccttacgcgt gacggtgtcg tccat cacag000000000000000000030
<210>047 <211>030 <212>@NASQL 17629PX01 <213>4Artif9cial <220>

<223>@esi gned ol i gonucl eoti de prisgerite9qpmal i fy 1 GH <400>047 cttacgcgta
acgt ct cgcc ctttggtctCOOOOOOO@DOO@DOO@E%EBO <210).048 <211).030 <212>@DNA

< > i ficial

215G i a
<211>@30
<212>@DNA

«213>@Artificial

<220>
<223>@Designed oligonucleotide primer to ampiify the Sv40 promoter, Sv40 polya
signal and neomycin resistance gene

<400>@31
cctttctaga cttctgaggc ggaaagaaccl@fQROCGEEREARARCAAEEA30

<210>@32
<211>@79
<212>@DNA
<213>@Artificial

<220>
<223>@es‘igned oligonucleotide primer to amplify the Sv40 promoter, Sv40 polyA
signal and neomycin resistance gene

<400->@32
cttatcgatt cacacaaaaa accaacacac agatgtaatg aaaataaaga tattttattg@@ 60

tgggcgaaga actccagcalipeeefaedrieRaeeeaeearsa

<210>@33
<211>@30
<212>@DNA
<213>@Artificial

<220>
<223>@pesigned oligonucleotide primer to amplify an antibody variable region

<400>@33
taaaaggtgt ccaggatgtg cagtttcaggl@fROeneeeeAaeeee30

<210>@34
<2131-@30
<212>@DNA
<213>@Aartificial

<220>
<223>@esigned oligonucleotide primer to amplify an antibody variable region

<400-@34
gaggccgatg aaacagtgac cagagtccct@Qoepueeeeeaeeaass

<210>@35
<211>@30
<212>@DNA
<213>@Artificial

<220>
<223>@esigned oligonucleotide primer to amplify an antibody constant region

<400>@35
catcggccte caccaaggge ccatcggictfReEeerRuaueeaeeaaso

<210>@36
<211>@30
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<220> <223>@esi gned ol i gonucleotide prinmer to anplify an a ody vari abl e

S s et o
10/0/0/0/0/0/0/8

regi on <400A48 cccaggtgcc agat gt gaca tcaagat gac@oQ .
<210A49 <211>030 <212>@NA <213>@Artificial <220> <223>@De_5| ghed

ol i gonucl eotide prinmer to anplify an anti body vari abl e regi on <400A49
gccacagttc gttttatttc caactttgtc000000000000000000030 <210>@0 <211>@0
<212>@NAGRA3>@\ tificial <220> 2823%88R%04ned ol i gonucl eotide priner to
anpl i fky1ieaate fikegly constant egi on <400>050 t ggaaat aaa acgaactgtg

gct gcaccat @oon) GaoaaaooaoiodaioB0 <210>051 <211>029 <212>@DNA

X

' ' | eotide prinmer to anplify an
<213> gigblﬁglggllﬁg<2120> <223>4Desi gned_ol i gonucl eotide p nplify

S A S S S S S b

anti bo }'dgPytt 'LabFsoB el sty @R tidY gt aRARAdY constant region

ct cccehgi-@g% 2)
ttaagcggec gctcatttac ccggagacagl@a@eeieeitefeereEeaso

g}

<210>@37
<211>@70
<212>@DNA
<213>@Artificial

<220>
<223>@esigned oligonucleotide primer to amplify an antibody constant region

<400>@37
ggtcgccacc atggagtitg gactgagctg ggttttcctt gttgetattt taaaaggtgt@@ 60

ccaggatgtglleeueeeerereerrireereaeaeaaea’o

<210>@38
<211>@30
<212>@DNA
<213>@Artiticial

<220>
<223>@Designed oligonucleotide primer to amplify an antibody variable region

<400>@38
gcocttggty gaggccgaty aaacagtgaclfREEeRAeeEeeeeReaa@sn

<210>@39
<211>@30
<212>@DNA
<213>@Aartificial

<220>
<223>@Designed oligonucieotide primer to amplify an antibody variable region

<400>@39
ttccggtace ggtcgccace atggagttitgfRREAreRrACERARREEERE30

<210>@40
<Z211>@28
<212>@DNA
<213>@Artificial

<220>
<223>@esigned oligonucleotide primer to insert a NotI site into the upstream of
CMV promoter

<400>@40
atgcggceoge atgtcaatat tggocatt@E@eeieeieeaeeRAGaa2s

<210>@41
<211>@29
<212>@DNA
<213>@artificial

<220>
<223>@esigned oligonucleotide primer to insert a NotI site into the upstream of
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<210>M2 <211>080 <212>@NA <213>@\rtificial <220> <223>4Desi gned

ol i gonucl eotide prinmer to anplify an antibody constant region with
secretion signal <400>052 SQL 17629PX01 ggtcgccacc at ggacatga gggtccccgc
tcagctcctg gggctcctge tgcetctgget @@ 60 cccaggtgec

agat gt gac a@ooRuoaeRHORNIIARNIOINA 80 <210>@3 <211>@0 <212>@NA
<213>@\rtificial <220> <223>@esi 38@‘&7%5@)%’1““ eotide priner to anplify an
anti besly prembedd e regi on <400>@3 gccacagttc gttttatttc

B0 <210>@4 <211>@B0 <212>@NA

<215 RIS e RO RSt blaDigh o8, 00 o 0 aml iy ar

0 <210>@5 <211>@0 <212>@ONA

<213>@AL®i%E ci al
§%31>@30
<212>@DNA
<213>@Aartificial

<220>
<223>@pesigned oligonucleotide primer to amplify a spacer

<400>@42
ttgcggccge gaaaaagcct gaactcaccgf@feeeeeieaaaeeaaaaso

<210>0@43
<211>@30
<212>@DNA
<213>@Aartificial

<220>
<223>@esigned oligonucleotide primer to amplify a spacer

<400>@43
ttgcggecgce gacggtgtcg tccatcacag@ee@eoeeiereeeaeeasn

<210>@44
<211>@60
<212>@DNA
<213>@Artificial

<220>
<223>@Designed oligonucleotide primer to amplify IGH

<400>044
ccttggtacce gaagccgeta gogctraccgg togcocaccat ggagtttgga ctgagctggg@@ 60

<210>0@45
<211-@30
<212>@DNA
<213>@Aartificial

<220>
<223>@esigned oligonucleotide primer to amplify IGH

<400>@45
ccttagatct tcatttaccc ggagacagggl@eeeffeeeieeeeeadaso

<210>@46
<211-@30
<212>@DNA
<213>@artificial

<220> )
<223>@esigned oligonucleotide primer to amplify IGH

<400>@46
ccttacgcgt gacggtgtcg tccatcacagEeaaeeareeaeeeaeaso

<210>@47
<211>@30
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<220> <223>@esi gned ol i gonucl eotide priner to anplify a spacer <400A55

ttgcggecge ctgtgatgga cgacaccgt c GOAAOEAARNRHAARNNRAMNB0 <210>@6 <211>@B0

(Q

<212>@DNA <213>@Artificial <220> <223>@esi gned ol i gonucl eotide prinmer to
anplify a spacer <400A56 ttgcggccgc ctattccttt

gccct cggac Quaaatatiitioilaioiolalool O <210>@7 <211>@8 <212>@NA _
<213>@\3,ihQgi al <220> <223>@esi §Red/8FPGRucl eotide primer to anplify I1GL
<400A% 71 p@at-gotia6s) gaagccgct a gecgetaccgg tcgccaccat ggacat gagg gt ccccge@am
58 <210>@®8 <211>@0 <212>@NA <213>@\rtificial SQU 17629PX01 <220>

<223> G0 Re k! SRGHEIGOLLAE PR ol QY 1 T

<400>@47
cttacgcgta acgtctegee ctitggtcic@@R@EEeeRACEAAAAAARERE30

<210-@48
<211>@30
<212>@DNA
<213>@Aartificial

<220> '
<223>@pesigned oligonucleotide primer to amplify an antibody variable region

<400>@48
cccaggtgcc agatgtgaca tcaagatgac@R@EECACERARAERAAREA3D

<210>@49
<211>@30
<212>@DNA
<213>@artificial

<220>
<223>@esigned oligonucleotide primer to amplify an antibody variable region

<400>049
gccacagttc gitttatttc caactttgtcCRRORRACRLAAARERAAASZ0

<210>@50
<211>@30
<212>@DNA
<213>@Artificial

<220>
<223>@pesigned oligonucteotide primer to amplify an antibody constant egion

<400>850
tggaaataaa acgaactgtg gcigcaccat@@@EEe@eeaeeeieea@aso

<210-@51
<211>@29
<212>@DNA
<213>@Artificial

<220>
<223>@nesigned oligonucleotide primer to amplify an antibody constant region

<400>@51
ttaagcggcc goctaacact cteecctgtleifereeafueeeaaa 29

<210>@52
<211->@80
<212>@DNA
<213>@Artificial

<220>
<223>@esigned oligonucleotide primer to amplify an antibody constant region
with secretion signal

<400>@52
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<400>@®8 ccttagatct ctaacactct cccctgttga@d _ _
<211>@0 <212>@NA <213>4Artificial <220> <223>@esi9ned olig
primer to anplify I GL <400)459 ccttaagctt c attccttt
29/812/8/2/8/219/218/8 0 <210>@®0 <211>@0 <212>@DNA

gccct cggac @oam 018/818/8/818/218/88! _ _
<213>@\rtificial <220> <223>@esi gned ol i gonucleotide primer to anplify I GH
<400>@0 cttaagctta acgtctcgcc ct tdqgi £46EEaa0aaaaaaaaaad @0 <210>@1

7.5818/21888/8/2/2/8] ( _

<211>@B cgbzs @idhac2R>@ticcfigrl atage220ty §9@3x @RS itgaadggtia@onpicl eot i de
: \ : AG 1

primer Lo ALl 13 3 P bbbaBbadiRhbadt duenGss 5t 00A6

<210>@53
<211>@30
<212>@DNA
<213>@Artificial

0 <210>@®9
onucl eoti de

2)

(¢

<220>
<223>@esigned oligonucleotide primer to amplify an antibody variable region

<400>@53
gccacagttc gttttatttc caactttgtc@RA@EEREERARAAAAAREAE30

<210-@54
<211>@30
<212>@DNA
<213>@Artificial

<220>
<223>@esigned oligonucleotide primer to amplify an antibody variable region

<400-@54
ccttggtacc ggicgecace atggacatga@E@eeeeereareeeaaaso

<210>@55
<211>@30
<212>@DNA
<213>@Aartificial

<220>
<223>@esigned oligonucleotide primer to amplify a spacer

<400>@55
ttgcggccgo ctgtgatgga cgacaccgtcf@@lRREeReaeeea@easo

<210>@56
<211>@30
<212>@DNA
<213>@Artificial

<220>
<223>@Designed oligonucleotide primer to amplify a spacer

<400>@56
ttgcggcecge ctattccttt goocteggacf@EREEeeeeeeeeaass

<210>@57
<211-@58
<212>0@DNA
<213>@Artificial

<220>
<223>@esigned oligonucleotide primer to amplify IGL

<400>@57
ccttggtacce gaagecgcta gegctaccgg tcgecaccat ggacatgagg gtccccge@@@ 58

<210>@58
<211>@30
<212>@DNA
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ttcctgcagg tcgcgaagga gtttattaga ggaaat at ! 038 <210>@2
<211>@0 <212>@DNA <213>@\rtificial <220> <223>@pesi gned ol i gonucl eoti de
prinmer to anplify a portion of hprt sequence <400>@2 ttacgcgttg ataaaatcta
cagt cat ggg@ao 12/2/8/212/8/2/2/8:{0] <210>@3_ <211>@28 _<212>@_DNA _
<213>@\rtificial <220> <223>@esi nfgg%{zé%gﬁucl eoti de {Z)I’I mer to anplify a

i f£: Sequence <400>@3 ct gaagagc
22[5tg?é%é%ggkuuuxxﬁﬁﬁﬁﬁﬁﬁﬁﬁWS SQL 17629PX01 <210) 464 <211>@4 <212>@NA
<213>@Re@i ficial <220> <223>@esi gned ol i gonucl eotide prinmer to anplify a
porti 632§ﬁ@0ﬁ5}qne§eQﬂ]@ﬁ@g;1eot1de primer to amplify IGL

<400>@58
Ccttagatct ctaacactct ccccigitgaCfeEerareEReeEanasn

T~ NN~

<210>@59
<211-@30
<212>@DNA
<213=>@Aartificial

<220>
<223>@esigned oligonucleotide primer to amplify IGL

<400>@59
ccttaagett ctattecttt geocctoggacfERRRRECRRERRAAREAGR30

<210>@60
<211>@30
<212>@DNA
<213>@Aartificial

<220> '
<223>@esigned oligonucleotide primer to amplify IGH

<400>@60
Cttaagctta acgtctecgee ctiiggtctcfRGEUQeReeeraaasn

<210>@61
<211>@38
<212>@DNA
<213>@Artificial

<220
<223>@Designed oligonucleotide primer to amplify a portion of hprt sequence

<400>@61
ttcctgcagg tegcgaagga gtttattaga ggaaatat@OREEECAEAGLEE 38

<210->@62
<211>@30
<212>@DNA
<213>@Artificial

<220>
<223>@pesigned oligonucleotide primer to amplify a portion of hprt sequence

<400>062
ttacgcgttg atazaatcta cagtcatgggf@@@EEREAAEAAAAAEAEAA30

<210-@63
<211>@28
<212>@DNA
<213>@artificial

<220>
<223>@esigned oligonucleotide primer to amplify a portion of hprt seguence

<400>@63
ttggatccga ctgaagagct actgtgta@ldeeReferrefoeeaa?s
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<400A64 ttacatgttc gcgaatcaga tccctgggac tgga@Q o) 34 <210>@5

<211>@0 <212>@DNA <213>@\rtificial <220> <223>@pesi gned ol i gonucl eoti de

prinmer to anplify a portion of hprt sequence <400A65 tgttcctgtg

catactaggchua IO 20 <210>@6 <211A24 <212>@DNA _

<213>@\rtificial 0> <223>@esi gned ol i gonucl eotide priner to anplify a

i nce <400>@6 socapagedal tatttgccac o

cagc @ IR 4 <210A67 <211>@1 <212>@NA <213>@Artifi ci al
2>2@esi gned ol i gonucl eotide prinmer to anplify a portlon of hprt

sequerfng NAAG7 ttcctgcagg tcgcgagtct gtgtgtatgt ttgtgatagg cOROXEREOIROIGD)

41 <2XQrBBrePHFEBO <212>@NA <213>@\rtificial <220>

<220>
<223>@esigned oligonucleotide primer to amplify a portion of hprt sequence

<400>@64
ttacatgttc gcgaatcaga tccctgggac tgga@@ee@@ReEeeeeeeeq 34

©
@)
-~
—
o
=}
o
=h
>
©
-~
—
7))
D A
O N
N
1)

<210>@65
<211>@20
<212>E@DNA
<213>@Aartificial

<220>
<223>@esigned oligonuclieotide primer to amplify a portion of hprt sequence

<400>@65
tgttcctgtg catactaggc@f@fEACERALARAARAAAAAAE 20

<210>0@66
<211-@24
<212>@DNA
<213>@Aartificial

<220>
<223>@Designed oligonucleotide primer to amplify a portion of hprt sequence

<400>@66
Ccagagaaat tatttgccac cagc@EEE@eEAREACRAIAEAREE24

<210-@67
<211>0@41
<212>@DNA
<213>@Artificial

<220>
<223>@pesigned oligonucleotide primer to amplify a portion of hprt sequence

<400>@67
ttcctgcagg tcgegagtct gtgtgtatgt ttgtgatagg cQERECLQACRRAGEA 41

<210>@68
<211>@39
<212>@DNA
<213>0Artificial

<220>
<223>@esigned oligonucleotide primer to amplify a portion of hprt sequence

<400>@68
ttccatggtc gcgatgaagy ttatagagca taggggacc@@ER@@eeEeeee@3g

<210>0@69
<211>@20
<212>@DNA
<213>@Artificial

<220>
<223>@Designed oligonucieotide primer to amplify a portion of hprt seguence

Page 30



hprt sequence
D039 <210>@9

<223>4Desi gned ol i gonucl eotide priner to anplify a portion of

—————
010/

<400A68 ttccatggtc gcgatgaagg ttatagagca taggggacc@ioao . .
<211>@0 <212>@NA <213>@\rtificial <220> <223>4Desi gned ol i gonucl eoti de
primer to anplify a portion of hprt sequence SQ 17629Px01 <400>069
gacacat gca gacagaacag@aoaoaaoad ppgoon 20 <210) - 070 <211>020

1212/2/2/2/2/9/9! Leeeeey
<212>@MD>@29.3>@\rt| ficial <220> <

220 jhed ol i gonucl eotide prinmer to

anpl i f JRERCPEIEH OhCagiaa AICEEIEerRIBCedRBRAT@ gbt t gct aac acccctt ct c@aaaad?0
<210>071 <211>@8 <212>@DNA <213>@A\rtificial <400)471 agaacgcgtc cacacaatca
gaaccagggﬁ@ﬂ@10>@?2 <211) 027 <212>@DNA <213>4Artifici al

<211>@20

<212>@DNA
<213>@Artificial

<220>
<223>@esigned oligonucleotide primer to amplify a portion of hprt sequence

<400>@70
gittgctaac acccctictc@Eeaaa 20

<210-@71
<211>@28
<212>@DNA
<213>@artiticial

<400>@71
agaacgcgtc cacacaatca gaaccaca 28

<210-@72
<211>027
<212>@DNA
<213>@Artificial

<400-@72
gacgatctag aggtggtttt cacaaca 27

<210-@73
<211>@20
<212>@DNA
<213>@Aartificial

<400>@73
agggactttc cattgacgtc 20

<210-@74
<211>@30
<212>@DNA
<213>@Artificial

<400>@74
cttacgcgta acgtctegee ctttggtctc "30

<210>@75
<211-@28
<212>@DNA
<213>@Aartificial

<400>@75
agaaagcttc cacacaatca gaaccaca 28

<210>@76
<«211>@27
<212>@DNA
<213>@Aartificial

<400>@76
gacgaattcg cggtggtttt cacaaca 27
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<400>@’2 gacgatctag aggtggtttt cacaaca27 <210>073 <211>@0 <212>@NA
<213>@Artificial <400>073 agggactttc cattgacgtc20 <210)474 <211>@30
<212>@DNA <213>@Arti 19ci al <400>@4 cttacgcgta acgtctcgcc ctttggtctc30
<210) 475 <211>028 <212>@NA <213>@\tificial <400>075 agaaagcttc cacacaatca
gaaccaca28 <210>076 <211)-027 <212>@NA <213>@Arti 19ci al <400>@6
gacgaattcg cggtggtttt cacaaca27 Page. 3762%@N117629Px01 <210>077 <211>426
<212>@NA <213>@Artifici al

<210>@77

<211>@26

<212>@DNA
<213>@Artificial

<400-@77
tatgaattcg tcgccaccat ggacat 26

<210>-@78
<211>@30
<212>@DNA
<213>@Aartificial

<400>@78
tgtaagcttt accacatttg tagaggtttt 30

<210>@79
<211-@28
<212>@DNA
<213>@Artificial

<400>@79
tttctagata gttatgagcc catgtccce 28

PR 312 F SRR

<210>@80

i <211>@28
<212>@DNA

. <213>@Aartificial

1

<400>@80
tttctagacy gtgaaatcct gtctctac 28

<210>@81
<211>@30
<212>@DNA
<213>@Artificial

<400>@81
ttggcgegec tagttatgag cccatgtecc 30

[RCANT AL 1S 3 IR

.u <210>@82

. <211-@28
<212>@DNA
<213=@Artificial

<400>@82
ttacgcgtcg gtgaaatcct gtctctac 28

<210>@83
<211>@28
<212>@DNA
<213>@Aartificial

<400>@83
ttagatctta gttatgagcce catgtccc 28

<210>@84
<211>@238
<212>@DNA
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<400>077 tatgaattcg tcgccaccat ggacat26 <210)478 <211)430 <212>@NA
<213>@Artificial <400>078 tgtaagcttt accacatttg tagaggtttt30 <210>079

<211) 428 <212>@NA <213>@\rti 19ci al <400>079 tttctagata gttatgagcc
catgtccc28 <210) 480 <211)428 <212>@DNA <213>@Artificial <400>080 tttctagacg

gt gaaatcct gtctctac28 <210)481 <21&3L4§?63<9%$§>@NA <213>@\rtificial <400>081

t t ggcges-ehemitiiatgdag cccat gt ccc30 1<211>428 <212>@NA
<213>@\rtificial <400>082 ttacgcgtcg gtgaaatcct gtctctac28 <210>483

0 ST
<2102 ebee Pasel P @ LT ol | -

<210>@85
<211>@38
<Z212>@DNA
<213>@Artificial

<400-@85 _
ttcctgcagg tegegatgga atcttetatt cctgattt 38

<210>@86
<211>@34
<212>@DNA
<213=@Artificial

<400>@86
ttacatgttc gcgatcagca ctcaggagtc agag _ 34

<210>@87
<211>@36
<212>@DNA
<213=@Aartificiail

<400>@87
ttcctgcagy tcgcgagatyg cctagcatgt acctgg 36

<210>@88
<21]1>®39 :
<212>@DNA 5
<213>@Artificial |

<400-@88
ttacatgttc gcgataagta caaatccatc ttgggtgac 39

<210-@89
<211-@40
<212>@DNA
<213>@Aartificial

<400>@89
ttatgcattc gcgaatctca ggtgatagga gacataagac 40

<210>@90
<211>@28
<212>@DNA
<213>@Artificial

<400>@90
tttgatcaga ctgaagagct actgtgta 28

<210>@91
<211>@36
<212>@DNA
<213>@Artificial

<400>@91
Tttcatgaat cgcgaatcag cactcaggag tcagag 36
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FURDNTE 3 :: S

<400>083 ttagatctta gttatgagcc catgtccc28 <210)484 <211)428 <212>@NA
<213>@rtificial SQL 17629Px01 <400) 484 ttagatctcg gtgaaatcct gtctctac28
<210) 485 <211)438 <212>@DNA <213>@A\rtificial <400)485 ttcctgcagg tcgcgatgga
atcttctatt cctgattt38 <210)486 <211)434 <212>@DNA <213>@Artificial <400)486
ttacatgttc gcgatcagca ctcaggagtc agagSh/3210)487 <211) 436 <212>@DNA
<213>4Artificial <400)487 ttcctgcagg tcgcgagatg cctagcatgt acctgg36
<210) 488 <211)439 <212>@DNA <213>@A\rtificial <400>488 ttacatgttc gcgataagta
caaat ccatc ttgggtgac39
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<210) 489 <211>440 <212>@DNA <213>@\rtificial <400)489 ttatgcattc gcgaatctca
ggt gat agga gacat aagac40 <210)490 <211) 428 <212>@NA <213>@\rtifi ci al

<400) 490 tttgatcaga ctgaagagct actgtgta28 <210)491 <211>036 <212>@NA
<213>@\rtificial <400)491 tttcatgaat cgggaatcag cactcaggag tcagag36 Page 33
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