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PCI/ CA96/ 00174 GENE EXPRESSI ON I N MAMVALI AN CELLS

This invention relates to the expression of genes in manmal i an cel | s,
particularly genes responsible for prot ei ns whose biological activity
invivo is affected by a 5 diversity4gpf-factors including specific

gl ycosyl ati on. Exanpl es of such genes are the human [err]-interferon
(IFFN[err]), human eryt hropoietin (EPO, human chorioni ¢ gonadotropin,
various other cytokines and growh factors as well as specific viral
anti gens sucPr@s T¥Gyi PEVIGEot ANRs WEEOE ITQON: r §didf e IGRPIING r el evant
for the develDRARNIUSIENRL@YFNG THE SAME preyjously, genes have been

extensively expressed in . mammlian cell lines, particularly in mutant
Chi nese Ovary (CHO) cells deficient in the dihydrofolate
reduct ase g ; OF JTRE. DLSGLOSURE . et hod of Urlaub et 15 al, PNAS USA

77, 4216-4220, 1980. A variety of expression systens have been used.

Many vectors for e egsi gn of enes.,in. suc el.l s .are therefore
avai |l abl e. Typi ca%?g;flégé ? %e%s ‘-’lesc'tfleo('zrﬁ"glL 61 oc%%‘ﬁ’f%es gg%dfte %dr“s?& dte cells
t ransf or ned i t e S§| rs:5el Lng t rexate to
20 sel ect fo?t?ﬁg%é oﬁ%ﬁ%téﬂ%ﬁ §ﬁ?§ﬁ¥§§%ﬁ ?h%ﬁdﬁ??ﬂgggbﬁhégﬁ I%’(ﬁ'%}zirget genes
are coanplifégéinical wvapothe difdsidsRm: Whéehognabbegpeghhagt 0w thstand
met hotrexate, is usually incorpdrated in the vector mn?h ?he gene whose
expressi on i sofesines. hoelngtd Wpfde (R Widchdiding tHeL 2V ing
concentrations of nethotrexate is then  perforned. This |leads to
applificati ofasf tdentuidiaig of an dbigafemesaplesentcdnpaanh celd of the
popul ation, as cells wi t h higher copy nunbers w thstand greater
concentr at i obstrodwdt e hoff rexcatteiesgahe alfas-gornteraduaingg nfelaad, t he copy
30 nunber of the gene of interest increases concomtantly with t he copy
nunber of theonthéctednto thet hantapnerassd havirpr espilvwadftyhefgene of
interest is achieved. . Unfortunately, these anplified genes have
been r epdRf Rt decing | P ing? abier i introRsidite e 3%hcont i nued
sel ection (Schinke, J. Biol. Chem 263, 5989- 5992, 1988). This
i nstabi ity F¥THRrEE 20 T Frartiftd pas inkeyithece si%n syst ens
of CHO dhfr cells. VO 96/ 30531 .
PCT/ CA96/ OOIQﬁperate the starting gas; and a, gas generatr}cc);rn-rmny years,
several pro Y : i f e target
genes such g%é?%:ge%@ﬁ?&%ée%ﬁ%% %n%‘i%%*?ﬁé%&?%%@ﬁ%ﬁ% éatrfhand t he
SRa pronogﬁé.sgghetggl%g SRa pronoters are clainmed to be the 5

n

strongest (Wenger et al; al . Biochem 221, 416-418, 1994).
In one report, the [err]-interferon pronoter has al so been used to drive
the expression of the [err]-interferon gene in the nmutant CHO dhfr cells

(US- A-5376567). In this system 10 however, the selected CHO dhfr cells
had to be superinduced by the nmethod of Tan et al (Tan et al, PNAS
USA 67, 464-BY3UREAYV0; Tan et al, US-A-3773924) to effect a hi gher | eve

of [err]-interferon production. In this systema significant percentage
of the superinduced [er]-interferon 15 produced by the CHO dhfr cells was
not gl ycosyl at ed. The nouse netal |l ot hi onein gene (nMI1l) pronoter
has al so been used for the expression of [err]-interferon genes in
CHO cells, BHR and LTK nouse cells (Reiser et al 1987 Drug Res. 37, 4,
482-485). However, the expression of [err]- 20 interferon with this
pronoter was not as good as the SV40 early pronmoter in CHO cells.
Further, [err]-interferon expression fromthese cells nediated by the
nmvTl pr onot er was i nduci bl e by heavy netals. Heavy netals are however
extrenely toxic to the cells and this systemwas therefore 25 abandoned.

I nstead, Reiser et al used the CHO dhfr expression systemin
conjunction with the SV40 early pronoter (Reiser et al, Drug Res. 37,4,
482-485 (1987) and EP- A- 0529300) to produce [err]-interferon in CHO
dhfr cells as derived by the nmethod of Urlaub et al (1980). 30 Ve
have now expressed [err]-interferon in wild-type CHO = cells. WIld-type
CHO cells were transfected with a.vector conprising a 1l-interferon gene
under the control of a nouse -: sarconma viral enhancer and nouse

met al | ot hi onei n pronot er (MBV-nMI1), a neo gene under the control of
pronoter 35 capable of driving expression of the neo gene in both

E.coli and mammalian cells and a human netal |l ot hi onei n gene having its
own pronoter. Transfected cells capabl e of WO 96/ 30531
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[err]-interferon were selected by first exposing cells to geneticin
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