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Summary-of-the Invention

It has been found that the performance of an expression vector largely depends on
its intended use and that best vectors for transient transfections, stable pools and

single clone selection differ.

To highlight the main findings: For transient transfection the bidirectional
expression of the antibody light and heavy chain and the use of the full length
hCMV promoter including Intron A were advantageous. For stable transfection,
however, the in row arrangement of 1) antibody light chain, 2) antibody heavy

chain and 3) selection marker has shown to be advantageous.

But whereas the hEFla promoter is clearly superior to the hCMV promoter in
stable pools, the clear opposite effect on single clone level has been found. Here,
with the human cytomegalovirus immediate early promoter/enhancer (hCMV)

clones with highest productivity were obtained.

Moreover, the hCMV promoter performance can further be improved by
combining it with the bGH polyA signal and the terminator sequence of the human

gastrin gene (hGT), which increases both productivity and stability of expression.

It has been found that the use of an expression vector comprising an expression
cassettes for an antibody heavy chain and an expression cassette for an antibody
light chain each comprising a promoter, a structural gene and a polyA signal
sequence and optionally a terminator sequence, results in a higher number of
antibody producing/secreting cell clones after transfection if 1) the promoter is the
human cytomegalovirus promoter (hCMV), the polyA signal sequence is the
bovine growth hormone polyA signal sequence (bGH polyA) and the terminator
sequence is the human gastrin gene transcription terminator sequence (hGT), or 2)
the promoter is the human elongation factor 1 alpha promoter (hEFlalpha), the
polyA signal sequence is the bovine growth hormone polyA signal sequence (bGH

polyA) and the terminator sequence is absent.

By using an expression vector as outlined above a higher number of antibody
producing/secreting cells can be obtained after transfection and, thus, the required
efforts to identify a high producer cell suitable for large scale recombinant antibody

production are reduced.
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l Therefore, one-aspect-as-reported herein is a method for selecting a recombinant

mammalian cell comprising the following step:
a) transfecting a mammalian cell with an expression vector comprising

- a first expression cassette comprising in 5° to 3” direction a hCMV
promoter, a nucleic acid encoding an antibody light chain, a bGH
polyA signal sequence, and a hGT terminator sequence,

- a second expression cassette comprising in 5” to 3’ direction a hCMV
promoter, a nucleic acid encoding an antibody heavy chain, a bGH

polyA signal sequence, and a hGT terminator sequence, and

and thereby obtaining a multitude of recombinant mammalian cells,

b) selecting from the multitude of recombinant mammalian cells a (single)

recombinant mammalian cell.

In one aspect, there is provided a method for sclecting a recombinant fransient

transfected mammalbian cell comprising the following steps:

a) transfecting a mammalian cell with an expression vector comprising

- a frst expression cassetlte comoprising in 5" to 3 direction a hCMV

promoler, a nucleie acid encoding an antibody light chain, a bGH polvA sienal

sequence, and a hGT terminator sequence,

ssette comprising i 57 to 37 direction a hCMV

o a_second expression

promoter, a nucleie acid encoding an antibody heavy chain, a bGH polvA signal

sequence, and a hGT terminator sequence, and

whereby the firsi expression cassette and the second expression cassetle are

arranged bidirectional,

and therebv obtaining a multitude of recombinant mammalian cells,

b selecting from the multitude of recombinant mammalian cells a (single)

{ransient transfected recombinant mammalian cell,

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.
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In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette

are arranged unidirectional for the selection of a stable transfected cell.

In one embodiment the first expression cassette and the second expression cassette

are arranged bidirectional for the selection of a transient transfected cell.

In one embodiment the expression plasmid further comprises a selection marker. In
one embodiment the expression cassettes and the selection marker are arranged
unidirectional. In one embodiment the expression cassettes are arranged in the
sequence LC-HC-SM.

In one embodiment the mammalian cell is selected from CHO cell, HEK cell, BHK
cell, NSO cell, and SP2/0 cell. In one embodiment the mammalian cell is a CHO
cell for the selection of a stable transfected cell. In one embodiment the

mammalian cell is a HEK cell for the selection of a transient transfected cell.
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' One-aspect-as—reported-heretn-isThere 15 provided a method for producing an

antibody comprising the following step:
a) cultivating a mammalian cell comprising

- a first expression cassette comprising in 5° to 3’ direction a hCMV
promoter, a nucleic acid encoding an antibody light chain, a bGH
polyA signal sequence, and a hGT terminator sequence,

- asecond expression cassetlte comprising in 5° to 3’ direction a hCMV
promoter, a nucleic acid encoding an antibody heavy chain, a bGH

polyA signal sequence, and a hGT terminator sequence, and
b) recovering the antibody from the cell or the cultivation medium.

In another aspect, there is provided a method for producing an antibody comprising

the following steps:

a) cultivating a manmnalian cell comprising

L expression cassctte comprising in 57 to 37 direction a hCMYVY

promoter, a nucleie acid encoding an antibody light chain, a bGH polyA signal

sequence, and a hU'T terminator sequence,

- a second expression cassetle comprising in 5" to 3 direction a hCMV

sequence, and 2 hGT terminator sequence, and

h) recovering the antibody from the cell or the cultivation medium

whereby the first expression cassette and the second expression cassette are

arranged bidirectional for the transient production of the antibody.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette

are arranged unidirectional for the stable production of an antibody.
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In one embodiment the first expression cassette and the second expression cassette

are arranged bidirectional for the transient production of an antibody.

In one embodiment the expression plasmid further comprises a selection marker. In
one embodiment the expression cassettes and the selection marker are arranged
unidirectional. In one embodiment the expression cassettes are arranged in the
sequence LC-HC-SM.

In one embodiment the mammalian cell is selected from CHO cell, HEK cell, BHK
cell, NSO cell, and SP2/0 cell. In one embodiment the mammalian cell is a CHO
cell for the stable production of an antibody. In one embodiment the mammalian

cell is a HEK cell for the transient production of an antibody.

One-aspectasreported-herem-is There is provided an expression vector comprising

- a first expression cassette comprising in 5° to 3° direction a hCMV
promoter, a nucleic acid encoding an antibody light chain, a bGH

polyA signal sequence, and a hGT terminator sequence,
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- a second expression cassette comprising in 5° to 3° direction a hCMV
promoter, a nucleic acid encoding an antibody heavy chain, a bGH

polyA signal sequence, and a hGT terminator sequence.

In another aspect, there 18 provided an expression vector comprising

. a lirst expression casselte comprising i A7 to 37 direction a hUMV

oromoler. a nucleic acid encoding an antibody light chain, a bGH polvA signal

sequence, and a hGT terminator sequence,

- a second expression eassctle comprising in 57 to 37 direction a hUMY

promoter, a nucleic acid encoding an antibody heavy chain, a bGH polyA siznal

sequence, and a hGT terminator sequence,

whereby the first expression cassetie and the second expression casselte are

arraneed bidirectional for the selection of a transient transfected cell.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette

are arranged unidirectional for the selection of a stable transfected cell.

In one embodiment the first expression cassette and the second expression cassette

are arranged bidirectional for the selection of a transient transfected cell.

In one embodiment the expression plasmid further comprises a selection marker. In
one embodiment the expression cassettes and the selection marker are arranged
unidirectional. In one embodiment the expression cassettes are arranged in the
sequence LC-HC-SM.

It has been found that for the generation of stable recombinant antibody
expressing/secreting cells lines when using a human elongation factor 1 alpha
promoter (hEFlalpha) in combination with bGH polyA signal sequence the

presence of an hGT terminator sequence reduces obtainable expression yield.
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| Ome—-aspeet-as-repeorted—herem-igThere is provided a method for selecting a

recombinant mammalian cell comprising the following step:
a) transfecting a mammalian cell with an expression vector comprising

- a first expression cassette comprising in 5° to 3° direction a
hEF1alpha promoter, a nucleic acid encoding an antibody light chain,
and a bGH polyA signal sequence,

- a second expression cassette comprising in 5° to 3’ direction a
hEFlalpha promoter, a nucleic acid encoding an antibody heavy chain,

a bGH polyA signal sequence, and

and thereby obtaining a multitude of recombinant mammalian cells,
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b) selecting from the multitude of recombinant mammalian cells a (single)

recombinant mammalian cell.

In another aspect, there is provided a method for selecting a recombinant transient

transtected monunalion cell comprising the tollowing step:

a) fransfecting a mamumalian cell with an expression veclor comprising

comprising in 57 to 37 direction a hbFlalpha

= a Brst expression cag

promoter, a nucleic acid encoding an antibody Light chain, and a bGH polvA signal

£s

- asecond expression cassetie comprising in 57 to 37 direction a hlEF Lalpha

promoter, a nucleic acid encoding an antibody heavy chain, a bGH polyA signal

whereby the first expression casselie and the second expression casseile are

arranged bidirectional for the selection of a transient transfected cell,

i) selecting from the multitude of recombinant mammalian cells a (single)

transient transfected recombinant mammalian cefl.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette

are arranged unidirectional for the selection of a stable transfected cell.

In one embodiment the first expression cassette and the second expression cassette

are arranged bidirectional for the selection of a transient transfected cell.

In one embodiment the expression plasmid further comprises a selection marker. In
one embodiment the expression cassettes and the selection marker are arranged
unidirectional. In one embodiment the expression cassettes are arranged in the
sequence LC-HC-SM.



10

In one embodiment the human elongation factor 1 alpha promoter comprises an

Intron A.

In one embodiment the expression vector is free of any transcription terminator

sequences. In one embodiment the terminator sequence is the hGT sequence.

In one embodiment the mammalian cell is selected tfrom CHO cell, HEK cell, BHK
cell, NSO cell, and SP2/0 cell. In one embodiment the mammalian cell is a CHO
cell for the selection of a stable transfected cell. In one embodiment the

mammalian cell is a HEK cell for the selection of a transient transfected cell.

Ine-aspeet-as-reported—herein-isThere is provided a method for producing an

antibody comprising the following step:
a) cultivating a mammalian cell comprising

- a first expression cassette comprising in 5° to 3° direction a
hEFlalpha promoter, a nucleic acid encoding an antibody light chain,

and a bGH polyA signal sequence,
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- a second expression cassette comprising in 5° to 3’ direction a
hEFlalpha promoter, a nucleic acid encoding an antibody heavy chain,

and a bGH polyA signal sequence, and
b) recovering the antibody from the cell or the cultivation medium.

T another aspect, there Is provided a method for producing an antibody comprising

ected mammalian cell comprising

a) cultivating a transient trans

a first expression cassette comprising in 5" to 2 divection a hbEFlalpha

promoter, a nucleic acid encoding an antibody Heht chain, and a bGH polyvA signal

negqUence,

a second expression cassette comprising in 57 to 37 direction a hizl lalpha

promoter, a nucleic actd encoding an antibody heavy chain, and a bOH polvA

signal sequence,

arranged bidirectional for the selection of a transient transfected cell and

b) recovering the antibody from the transient transfected cell or the cultivation

mediun.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette

are arranged unidirectional for the selection of a stable transtected cell.

In one embodiment the first expression cassette and the second expression cassette

are arranged bidirectional for the selection of a transient transfected cell.

In one embodiment the expression plasmid further comprises a selection marker. In

one embodiment the expression cassettes and the selection marker are arranged
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unidirectional. In one embodiment the expression cassettes are arranged in the
sequence LC-HC-SM.

In one embodiment the human elongation factor 1 alpha promoter comprises an

Intron A.

In one embodiment the expression vector is free of any transcription terminator

sequences. In one embodiment the terminator sequence is the hGT sequence.

In one embodiment the mammalian cell is selected from CHO cell, HEK cell, BHK
cell, NSO cell, and SP2/0 cell. In one embodiment the mammalian cell is a CHO
cell for the stable production of an antibody. In one embodiment the mammalian

cell is a HEK cell for the transient production of an antibody.

One-aspeetnsreported-heret-is There is provided an expression vector comprising

- a first expression cassette comprising in 5 to 3 direction a
hEF1alpha promoter, a nucleic acid encoding an antibody light chain,

and a bGH polyA signal sequence, and
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- a second expression cassette comprising in 5’ to 3’ direction a
hEF1alpha promoter, a nucleic acid encoding an antibody heavy chain,

and a bGH polyA signal sequence.

Iln another aspect, there 15 provided au expression veclor comprising

a_fiest expression casselie comprising in 57 to 37 direction a hlillalpha

promoter, a nucleic acid encoding an antibody light chain, and a bGH polvA sienal

sequence, and

hizl Talpha

- a second expression cassette comprising in 57 to 37 divection g

ding an antibody heavy chain, and a bGH polyA

promoter, a nucleic acid ¢

signal sequence

whereby the first expression cassette and the second expression casselte are

arranged bidirectional for the selection ol a transient transfected cell.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette

are arranged unidirectional for the selection of a stable transfected cell.

In one embodiment the first expression cassette and the second expression cassette

are arranged bidirectional for the selection of a transient transfected cell.

In one embodiment the expression plasmid further comprises a selection marker. In
one embodiment the expression cassettes and the selection marker are arranged
unidirectional. In one embodiment the expression cassettes are arranged in the
sequence LC-HC-SM.

In one embodiment the human elongation factor 1 alpha promoter comprises an
Intron A.

In one embodiment the expression vector is free of any transcription terminator

sequences. In one embodiment the terminator sequence is the hGT sequence.
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It has been found that for the stable recombinant production of an antibody the use

of an expression vector comprising

a first expression cassette comprising in 5’ to 3” direction a first promoter, a
nucleic acid encoding an antibody light chain, a first polyA signal sequence,
and optional a first transcription terminator sequence,

a second expression cassette comprising in 5’ to 3’ direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second polyA
signal sequence, and optional a second transcription terminator sequence,
and

a third expression cassette comprising in 5° to 3” direction a third promoter,
a nucleic acid conferring resistance to a selection agent, a third polyA signal

sequence, and optional a third transcription terminator sequence,
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whereby the three expression cassettes are organized unidirectional and in the
sequence first expression cassette-second expression cassette-third expression

cassette,

results in an improved expression yield in a stably transfected recombinant

mammalian cell.

In contrast to the above it has been found that for the transient recombinant

production of an antibody the use of an expression vector comprising

- a first expression cassette comprising in 5° to 3° direction a first promoter, a
nucleic acid encoding an antibody light chain, a first polyA signal sequence,
and optional a first transcription terminator sequence,

- a second expression cassette comprising in 5’ to 3’ direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second polyA
signal sequence, and optional a second transcription terminator sequence,
and

- a third expression cassette comprising in 5° to 3” direction a third promoter,
a nucleic acid conferring resistance to a selection agent, a third polyA signal

sequence, and optional a third transcription terminator sequence,

whereby the expression cassettes are organized bidirectional whereby the first
expression cassette and the second expression cassette are arranged in opposite

direction,

results in an improved expression yield in a transiently transfected recombinant

mammalian cell.

The term in opposite direction denotes that one expression cassette is transcribed in

the 5° -> 3’ direction and one expression cassette is transcribed in 3°-> 5° direction.
Thus, ene-aspect-as-reported herein is the use of an expression vector comprising

- a first expression cassette comprising in 5° to 3” direction a first promoter, a
nucleic acid encoding an antibody light chain, a first polyA signal sequence,
and optional a first transcription terminator sequence,

- a second expression cassette comprising in 5° to 3’ direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second polyA
signal sequence, and optional a second transcription terminator sequence,

and
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- a third expression cassette comprising in 5° to 3" direction a third promoter,
a nucleic acid conferring resistance to a selection agent, a third polyA signal

sequence, and optional a third transcription terminator sequence,

whereby the three expression cassettes are organized unidirectional and in the
sequence first expression cassette-second expression cassette-third expression

cassette,
for the stable recombinant production of an antibody in a mammalian cell.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first and the second promoter are the hCMV promoter, the
first and second polyA signal sequence are the bGH polyA signal sequence, and the

transcription termination sequence is present and is the hGT terminator sequence.

In one embodiment the first and the second promoter are the hEF!alpha promoter,
the first and second polyA signal sequence are the bGH polyA signal sequence, and

the expression cassettes are free of a transcription terminator sequence.

In one embodiment the mammalian cell is selected from CHO cell, HEK cell, BHK
cell, NSO cell, and SP2/0 cell. In one embodiment the mammalian cell is a CHO

cell.

One-aspeetasrepeorted-hereinis There is provided an expression vector comprising

- a first expression cassette comprising in 5° to 3° direction a first promoter, a
nucleic acid encoding an antibody light chain, a first polyA signal sequence,
and optional a first transcription terminator sequence,

- a second expression cassette comprising in 5° to 3° direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second polyA
signal sequence, and optional a second transcription terminator sequence,
and

- a third expression cassette comprising in 5’ to 3” direction a third promoter,
a nucleic acid conferring resistance to a selection agent, a third polyA signal

sequence, and optional a third transcription terminator sequence,
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whereby the three expression cassettes are organized unidirectional and in the
sequence first expression cassette-second expression cassette-third expression

cassette.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first and the second promoter are the hCMV promoter, the
first and second polyA signal sequence are the bGH polyA signal sequence, and the

transcription termination sequence is present and is the hGT terminator sequence.

In one embodiment the first and the second promoter are the hEFlalpha promoter,
the first and second polyA signal sequence are the bGH polyA signal sequence, and

the expression cassettes are free of a transcription terminator sequence.

One-aspect-as-reported-herein-is-theln another aspect, there is provided use of an

expression vector comprising

- a first expression cassetle comprising in 5° to 3” direction a first promoter, a
nucleic acid encoding an antibody light chain, a first polyA signal sequence,
and optional a first transcription terminator sequence,

- a second expression cassette comprising in 5° to 3’ direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second polyA
signal sequence, and optional a second transcription terminator sequence,
and

- a third expression cassette comprising in 5° to 3’ direction a third promoter,
a nucleic acid conferring resistance to a selection agent, a third polyA signal

sequence, and optional a third transcription terminator sequence,

whereby the expression cassettes are organized bidirectional whereby the first
expression cassette and the second expression cassette are arranged in opposite

direction
for the transient recombinant production of an antibody in a mammalian cell.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.
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In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first and the second promoter are the hCMV promoter, the
first and second polyA signal sequence are the bGH polyA signal sequence, and the

transcription termination sequence is present and is the hGT terminator sequence.

In one embodiment the first and the second promoter are the hEF lalpha promoter,
the first and second polyA signal sequence are the bGH polyA signal sequence, and

the expression cassettes are free of a transcription terminator sequence.

In one embodiment the mammalian cell is selected from CHO cell, HEK cell, BHK
cell, NSO cell, and SP2/0 cell. In one embodiment the mammalian cell is a HEK

cell.

One-aspect-ng-reported-heretn-isln another aspect, there 1s provided an expression

vector comprising

- a first expression cassette comprising in 5° to 3 direction a first promoter, a
nucieic acid encoding an antibody light chain, a first polyA signal sequence,
and optional a first transcription terminator sequence,

- a second expression cassette comprising in 5° to 3’ direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second polyA
signal sequence, and optional a second transcription terminator sequence,
and

- a third expression cassette comprising in 5’ to 3’ direction a third promoter,
a nucleic acid conferring resistance to a selection agent, a third polyA signal

sequence, and optional a third transcription terminator sequence,

whereby the expression cassettes are organized bidirectional whereby the first
expression cassette and the second expression cassette are arranged in opposite

direction.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.
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In one embodiment the first and the second promoter are the hCMV promoter, the first
and second polyA signal sequence are the bGH polyA signal sequence, and the

transcription termination sequence is present and is the hGT terminator sequence.

In one embodiment the first and the second promoter are the hEFlalpha promoter, the
first and second polyA signal sequence are the bGH polyA signal sequence, and the

expression cassettes are free of a transcription terminator sequence.

Further, it has been found among other things that expression vectors comprising the
hCMV promoter and the human Efla promoter with Intron A instead of the short

human CMV promoter without Intron A enhance transient and pool gene expression.

One-aspeetasreported-hereinisThere s provided an expression plasmid comprising

- a first expression cassette comprising in 5” to 3’ direction a first promoter, a
nucleic acid encoding an antibody light chain, and a first polyA signal
sequence,

- asecond expression cassette comprising in 5° to 3” direction a second promoter,
a nucleic acid encoding an antibody heavy chain, and a second polyA signal

sequence,

wherein one or both of the expression cassettes comprise in addition after the

polyA signal sequence the human gastrin terminator sequence.

In one embodiment the first and the second polyA signal sequence is selected
independently of each other from the SV40 polyA signal sequence and the bovine

growth hormone polyA signal sequence.

In one embodiment the first and the second promoter are selected independently of
each other from the human CMV promoter, the SV40 promoter, and the human

elongation factor 1 alpha promoter.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette are

arranged unidirectional.
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In one embodiment the expression plasmid further comprises a selection marker. In
one embodiment the expression cassettes and the selection marker are arranged

bidirectional.

e
]
v
-

aported-herein-i9' T here is provided the use of an expression plasmid

Je-uspee

as reported herein for the transient expression of an antibody or the stable

expression of an antibody.

One-aspeet-asreported-herein-isThere is provided a eukaryotic cell comprising an

expression plasmid as reported herein.

One-aspeet-asreported-herevr-isThere is provided a method for the production of an

antibody comprising the steps of
- cultivating a eukaryotic cell comprising an expression plasmid as reported
herein or the cell as reported herein,

- recovering the antibody from the eukaryotic cell or the cultivation medium.

In one embodiment the eukaryotic cell is a mammalian cell. In one embodiment the
mammalian cell is selected from CHO cell, HEK cell, BHK cell, NSO cell, and
SP2/0 cell.

One —aspeet—as—reported—herein—isThere is provided an expression plasmid

comprising

- a first expression cassette comprising in 5° to 3” direction a first promoter, a
nucleic acid encoding an antibody light chain, and a first polyA signal
sequence,

- a second expression cassette comprising in 5° to 3° direction a second
promoter, a nucleic acid encoding an antibody heavy chain, and a second
polyA signal sequence,

wherein the first and/or the second promoter is the human elongation factor 1

alpha promoter.

In one embodiment one or both of the expression cassettes do not comprise in

addition after the polyA signal sequence the human gastrin terminator sequence.

In one embodiment one or both of the expression cassettes are free of the human

gastrin terminator sequence.

In one embodiment the human elongation factor 1 alpha promoter comprises an
Intron A.
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In one embodiment the first and the second polyA signal sequence is selected
independently of each other from the SV40 polyA signal sequence and the bovine

growth hormone polyA signal sequence.

In one embodiment the first and the second promoter are selected independently of
each other from the human CMV promoter, the SV40 promoter, and the human
elongation factor 1 alpha promoter. In one embodiment the nucleic acid encoding the
antibody light chain and/or the nucleic acid encoding the antibody heavy chain

comprises at least one intron.

In one embodiment the nucleic acid encoding the antibody light chain and/or the

nucleic acid encoding the antibody heavy chain is cDNA.

In one embodiment the first expression cassette and the second expression cassette are
arranged unidirectional. In one embodiment the expression plasmid further comprises a
selection marker. In one embodiment the expression cassettes and the selection marker

are arranged bidirectional.

One-nspect-asvepeorted-heremn-isThere is provided the use of an expression plasmid as

reported herein for the transient expression of an antibody or the stable expression of

an antibody.

One-aspect-as—reported-heretn-is There is_provided a eukaryotic cell comprising an

expression plasmid as reported herein.

One-aspectas-reported-herein-isThere 1s provided a method for the production of an

antibody comprising the steps of
- cultivating a eukaryotic cell comprising an expression plasmid as reported
herein or the cell as reported herein,

- recovering the antibody from the eukaryotic cell or the cultivation medium.

In one embodiment the eukaryotic cell is a mammalian cell. In one embodiment the
mammalian cell is selected from CHO cell, HEK cell, BHK cell, NSO cell, and SP2/0

cell.

Dne-aspeet-as-reported-heretn—isln_another aspect, there is provided an expression

plasmid comprising in 5° to 3’ direction a promoter sequence, a nucleic acid encoding
an antibody heavy chain or an antibody light chain, an IRES element, a nucleic acid

sequence encoding a
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selection marker, and a polyA signal sequence, whereby the IRES element is the
EMCV-IRES element.

In one embodiment the nucleic acid encodes an antibody heavy chain.

In one embodiment the selection marker is a fusion protein of the formula A-C-S,
whereby A is a detectable polypeptide, C is a proteolytic signal sequence and S is a

selectable marker.

In one embodiment the proteolytic signal sequence is the PEST sequence of the

ornithine decarboxylase.
In one embodiment the detectable polypeptide is green fluorescent protein.

In one embodiment the selectable marker is neomycin.

One-—aspect-ag—veported--hereinThere is provided 1s a nucleic acid encoding a

polypeptide that comprises in N-terminal to C-terminal direction a green fluorescent

protein, the PEST sequence of ornithine decarboxylase, and neomycin.

One-aspectas-reported-herein-is There 15 provided the use of a nucleic acid encoding a

polypeptide that comprises in N-terminal to C-terminal direction a green fluorescent
protein, the PEST sequence of ornithine decarboxylase, and neomycin for the selection

of antibody secreting cells.

One-aspeet-as-reported-herein-is-theln_ancther aspect, there is provided use of an

expression cassette comprising in 5° to 3° direction a promoter sequence, a nucleic acid
encoding an antibody heavy chain or an antibody light chain, an IRES element, a
nucleic acid sequence encoding a selection marker, and a polyA signal sequence for
the selection of antibody producing cells, whereby the IRES element is the EMCV-
IRES element.

In one embodiment the nucleic acid encodes an antibody heavy chain. In one
embodiment the selection marker is a fusion protein of the formula A-C-S, whereby A
is a detectable polypeptide, C is a proteolytic signal sequence and S is a selectable

marker.

In one embodiment the proteolytic signal sequence is the PEST sequence of the

ornithine decarboxylase.

In one embodiment the detectable polypeptide is green fluorescent protein.
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In one embodiment the selectable marker is neomycin.

(k\‘! & FRRRE fa T TN TS AT A8 555 o W oo W ot 49 ;‘\ =Y "
R TEL i - g 2% L)

PpoFke rein-isln another aspect, there is provided a method for the

selection of eukaryotic cell expressing an antibody comprising the following steps:
- cultivating a eukaryotic cell comprising i) an expression plasmid as reported in
this aspect and ii) a nucleic acid encoding the respective other antibody chain
not encoded by the expression plasmid as reported in this aspect,

- selecting a cell expressing the detectable polypeptide.

Jne-aspest-as-reported-herein-isln_another aspect, there is provided an expression

plasmid comprising in 5” to 37 direction a promoter sequence, a nucleic acid encoding
an antibody light chain, an IRES element, a nucleic acid sequence encoding an
antibody heavy chain, and a polyA signal sequence, whereby the IRES element is the
EV71-IRES element.

In one embodiment the promoter sequence is selected from the human CMV promoter
sequence with or without Intron A, the SV40 promoter sequence, and the human

elongation factor 1 alpha promoter sequence with or without Intron A.

In one embodiment the polyA signal sequence is selected from the bovine growth

hormone polyA signal sequence and the SV40 polyA signal sequence.

In one embodiment the plasmid comprises 3” to the polyA signal sequence the human

gastrin terminator sequence.

One-aspeet-as-—reported-heren-isin_another aspect, there 15 provided the-use of an

expression plasmid comprising in 5’ to 3 direction a promoter sequence, a nucleic acid
encoding an antibody light chain, an IRES element, a nucleic acid sequence encoding
an antibody heavy chain, and a polyA signal sequence, for the expression of an
antibody, whereby the IRES element is the EV71-IRES element.

In one embodiment the promoter sequence is selected from the human CMV promoter
sequence with or without Intron A, the SV40 promoter sequence, and the human

elongation factor 1 alpha promoter sequence with or without Intron A.

In one embodiment the polyA signal sequence is selected from the bovine growth

hormone polyA signal sequence and the SV40 polyA signal sequence.

In one embodiment the plasmid comprises 3’ to the polyA signal sequence the human

gastrin terminator sequence.
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One-aspeet-as-reported-herein-is Lhere is provided a method for the production of an

antibody comprising the following steps:
- cultivating a eukaryotic cell comprising an expression plasmid as reported
herein,
- recovering the antibody from the cell or the cultivation medium and thereby

producing an antibody.

In one embodiment the hCMV promoter has the sequence of SEQ ID NO: 01. This
is the hCMV promoter without Intron A and without 5’UTR.

In one embodiment the hCMV promoter has the sequence of SEQ ID NO: 02. This
is the hCMYV promoter without Intron A and with 5’UTR.

In one embodiment the hCMV promoter has the sequence of SEQ ID NO: 03. This
is the full length hCMV promoter with Intron A.

In one embodiment the human elongation factor 1 alpha promoter has the sequence
of SEQ ID NO: 04. This is the hEF lalpha promoter without Intron A.

In one embodiment the human elongation factor 1 alpha promoter has the sequence
of SEQ ID NO: 05. This is the hEFlalpha promoter with Intron A.

In one embodiment the human elongation factor 1 alpha promoter has the sequence
of SEQ ID NO: 06. This is a short hEFlalpha promoter with Intron A and with
S’UTR.

In one embodiment the rat CMV promoter has the sequence of SEQ ID NO: 07.

In one embodiment the SV40 polyA signal sequence has the sequence of SEQ ID
NO: 08.

In one embodiment the bovine growth hormone polyA signal sequence has the
sequence SEQ ID NO: 09.

In one embodiment the human gastrin terminator has the sequence of SEQ ID
NO: 10.

In one embodiment the SV40 promoter has the sequence of SEQ ID NO: 11.

In one embodiment the PEST sequence of ornithine decarboxylase is encoded by
the sequence of SEQ ID NO: 12.



88
Patent Claims

I 1. A method for selecting a recombinant fransient transfected mammalian cell

comprising the following steps:
a) transfecting a mammalian cell with an expression vector comprising

- a first expression cassette comprising in 5’ to 3 direction a
hCMYV promoter, a nucleic acid encoding an antibody light chain,

a bGH polyA signal sequence, and a hGT terminator sequence,

- a second expression cassette comprising in 5° to 3° direction a
hCMV promoter, a nucleic acid encoding an antibody heavy
chain, a bGH polyA signal sequence, and a hGT terminator

sequence, and

whereby the first expression cassette and the second expression casselle

are arranged bidirectional,

and thercby obtaining a multitude of recombinant mammalian cells,

b)  selecting from the multitude of recombinant mammalian cells a (single)

transient transtected recombinant mammalian cell.

2. The method according to claim 1, characterized in that the nucleic acid
encoding the antibody light chain and/or the nucleic acid encoding the

antibody heavy chain comprises at least one intron.

3. The method according to any one of claims 1 to 2, characterized in that the
nucleic acid encoding the antibody light chain and/or the nucleic acid

encoding the antibody heavy chain is cDNA.

oy ” e wrd g ew o g a Ty gl . gy § g 3
: Fhe-method-necording to-any-one-of-claims--to-3r-eharocterized-in-that-the
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sidirectional forthe selection-ofastable tranalected cell
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S-——Fhe-method-acesrdingto-amy-one-of-elaims—t-to-3-characterized-in-that-4

TR VTR
first -expression-—eagsette—and--the—second-expression--cassette-are-wvanged
bidirectional-for-theselection-ofatraastent trapstected-cel-
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64.  The method according to any one of claims 1 to 53, characterized in that the

expression plasmid further comprises a selection marker.

(2771098 _2).ERU
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d-aceording-do-anv-onc-of elaims-tto-d-and-6;-characterized-in-that

6.

B N T Ty |
X S, VR 8 S N §

e cabane
SOkt AT GO

p+8

w-matkerare-arranped-untdirestional:

The method according to any one of claims 1 to 4-and-6-46-7, characterized in

that the expression cassettes are arranged in the sequence LC-HC-SM.

mammalian cell is selected from CHO cell, HEK cell, BHK cell, NSO cell,
and SP2/0 cell.

Pt doan

1-6-to-8s-characterized-in

. . “ ’ o PSP Y TTege 3y
TR 3 LRI R € 4 4 T ErU ey Lo B e ey ) ROy

that-the-manunabian-eellis o CHO-cell dor-the selection-ofa stable transtected

eelh

The method according to any one of claims | to 3-ane-5-to-80, characterized
in that the mammalian cell is a HEK cell for the selection of a transient

transfected cell.

The method according to any one of clams 1 to 7. characterized in that the

expression vector comprises either

5

- a first expression cassetie comprisineg in 57 10 37 direction a hCMY

f

yromeler, a nucleie acid cncoding a tirst antibody lieht chain, a bGH

solvA stenal sequence, and a hGT terminator sequence,

1o 3 direction a hCMV

o

- a second expression casselte comprising in 5

promoter, a nucleie acid encoding a second antibody Light chain, a bGH

polvA signal sequence, and a hGOT terminator sequence,

- a third expression casselte comprising 1 5" to 37 direction a hCMV

promoter, a nucleic acid encoding a tst antibody heavy chain, a bGH

polyvA sional sequence, and a hG'T terminator sequence,

“ a lourth expression casselle comprising in 37 to 37 direction a hUMY

promoter, a nucleic acid encoding a second antibody heavy chain, a

BOH polvA sienal sequence, and 2 hGT terminator sequence,

- a frst expression casselte comprising i 5" to 3" direction a hUMV

promoter, a nucleic acid encoding an antibodv light chain, a bGH

polvA stenal sequence, and a hGQT terminator sequence,

(2771098_2).ERU
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- a second expression cassetle comprising in 37 1o 37 divection a hCMV

promoter, a nucleic acid encoding a first antibody heavy chain, a bGH

polvA sienal sequence, and a hGT terminator sequence, and

- a third expression casselte comprising in 57 to 3" direction 2 hCMV

promolter, a nucleic acid encoding a second antibody heavy chain, a

bOH polvA sienal sequence, and a hGT termuinator sequence,

wreby the antibody light chain is a comunon Hebt chain for both

antibody heavy chains.

9, The method according to anv one of claims 1 1o 8, characterized in that
expression vector is encoding a bispecific antibody,

10, The method according to any one of ¢laims 8 to 9, characterized in that the
bispecific antibody has a first binding specificity _or binding sitc that
specifically binds to a first antigen or a first epitope on an antigen and the
bispecific antibody has a second binding specificity or binding site that
specifically binds o a second anligen or second epitope on the antigen,

1. The method according to any one of claims 8 to 10, characterized in that the
CRPLESSION veotor Comprises
- an antibody Light chain expression cassette,

- a first antibody heavy chain expression cagsette,
a second antibody heavy chain expression cassetie, and
- a selection marker expression casselie,
12, The method according to any one of claims 8 to L1, characterized in that the

CXPression veclor compriscs

- a fust antibody Heht chain expression cassette,
- a second antibody Lieht chain expression cassetie,

a first antibody heavy chain expression cassette,

- a second antibody heavy chain expression cassette, and
. a selection marker expression cassette,

(2771098_2):ERU
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The method according to any one of ¢laima 8 o 12, characterized in that one

of the antibody heavy chain expression cassclies encodes an antibody heavy

chain comprising a hole mulation.

The method according 1o any one of claims 8 to 13, characterized n that one

of the antibody heavy chain expression cassctios encodes an antibody heavy

chaln comprising a knob mutation.

The method accordine to anv one of claims 8 to 14, characterized in that one

of the antibody light chain expression cassettes encodes an antibody light

chain variant comprising an antibody light chain variable domain and an

antibodv heavy chain CHI domain as constant domain and/or one of the

antibody light chain expression casseties encodes an antibody light chain

comprising an antibody light chain variable domain and an antibody licht

chain CL domain as constant domain.,

The method according to any one of claims 8 to 15, characterized in that one

ol the antibody heavy chain expression cassettes encodes an antibody heay

chain variant comprising as first constant domain an antibody lieht chain

g

constant domain (CL). and/or one of the antibody heavy chain expression

cassetfes encodes an_antibody heavy chain comprising as first constant

domain an antibody heavy chain CHI domam,

17. A method for producing an antibody comprising the following steps:
a)  cultivating a mammalian cell comprising

- a first expression cassette comprising in 5’ to 3’ direction a
hCMV promoter, a nucleic acid encoding an antibody light chain,

-a bGH polyA signal sequence, and a hGT terminator sequence,

- a second expression cassette comprising in 5° to 3’ direction a
hCMV promoter, a nucleic acid encoding an antibody heavy
chain, a bGH polyA signal sequence, and a hGT terminator

sequence, and
b)  recovering the antibody from the cell or the cultivation medium,

wherebvy the [irst expression cassette and the second expression casselie are

arranged bidirectional {or the transient production of the antibody.

(2771098 _2):ERU
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encoding the antibody light chain and/or the nucleic acid encoding the

antibody heavy chain comprises at least one intron.

that the nucleic acid encoding the antibody light chain and/or the nucleic acid

encoding the antibody heavy chain is cDNA.

(2771098 2):ERU
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.The method according to any one of claims +2-17 to +5-and—+7-te—1820,

characterized in that the expression cassettes are arranged in the sequence
LC-HC-SM.

o
jond
s
[~

22. The method according to any one of claims 4317 to 4921, characterized in

that the mammalian cell is selected from CHO cell, HEK cell, BHK cell, NSO
cell, and SP2/0 cell.

2oPhe method aceording—to—anv-one of-elgima—42- to— o and—b1fo20

- oy . o .

POTROTY ¥ X ¥ X ¥ T 3 b ¢ k¥ ¥ YT
oot sfan-antibad
& PO i v 0 5 S v )

2223.The method according to any one of claims 4217 to +d-and-16-46-2022,

characterized in that the mammalian cell is a HEK cell for the transient

production of an antibody.

yy

o)

4. An expression vector comprising

- a first expression cassette comprising in 5’ to 3 direction a hCMV
promoter, a nucleic acid encoding an antibody light chain, a bGH

polyA signal sequence, and a hGT terminator sequence,

- a second expression cassette comprising in 5° to 3° direction a hCMV
promoter, a nucleic acid encoding an antibody heavy chain, a bGH

polyA signal sequence, and a hGT terminator sequence,

(2771098 _2):ERU
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.The expression vector according to claim 2324

91

whereby the lirst expression cassette and the second expression cassetie are

arranged bidirectional for the selection of a transient transfected cell.

nucleic acid encoding the antibody light chain and/or the nucleic acid

encoding the antibody heavy chain comprises at least one intron.

The expression vector according to any one of claims 23-24 t
characterized in that the nucleic acid encoding the antibody light chain and/or

the nucleic acid encoding the antibody heavy chain is cDNA.

26t he-expression-vector-according-to-any-one of-elaims-13-to-25:-characterized
in-that-thefrst-expression-eassette—and -the-second-expression-cassette-are
arranged-untdirectional-tor the seleetion-ota-stable-transteeted-cell.
V7. The-esnression vector seeordineto-anv-one-of elaims 23 16 25 charaeterized
'ik TS Ed R WE R ¢ W LAY lla L& LAY SRRV SRR SV 4 EERERN 8 W L 5 A & ) N S
vi-Hint-the Pt -evpresstop—casseite-and-the-second--expression-cgsuetta-ae
> 3 EE A% 1 A 7 7 HEEY CONTIRG ORI . LR Y A3 IO

ranged-bidireetional-tor-the-seleetion-ofa-transtent-transfected-eelk

expression vector according to any one of claims 23-24 to 2720,

characterized in that the expression plasmid further comprises a selection

marker.

29,

{.The expression vector according to any one of claims 23-2

e A It s eniadnge e  vvven SN P . PS4 - P
he -*ﬁq* weion-veetor aecording-to-auy-onpe-of-cliims-23-to-26--and- 28,

pasian-onneattes. and-the.celectio

2810570 1 EPE x§ 13 ERTE S o £y,
X 3 ¥ "K[“““ ™y ST (9 LG S RTET 2 AN Ly i

depvonre
[N ¢ .

3
T

arspnged-wridirectional:

2427, characterized in that the expression cassettes are arranged in the
sequence LC-HC-SM.

to 26-and-28-te

The expression vector according to_any one of claims 24 fo 28, characterized

that the expression vector comprises either

- a lirst expression casselte comprising in 5" to 37 direction a hCMV

promoter. 2 nucleie acid encoding a first antibody Lieht chain, a bGH

polvA sienal sequence, and a hG'T terminator sequence,

- a second expression cassetle comprising in 5° to 37 direction a hCMV

promoter. a nucleie goid encoding a second antibody Lieht chain, a bGH

polvA sienal sequence, and a hGT ternminator sequence,
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a third expression casselte comprising in 5 to 37 direction a hCMVY

promoter, a nucleic acid encoding st antibody heavy chain, a bGH

polvA signal sequence, and 2 11(11 terminator sequent
i 37 direction a hUMVY

promoter, a nucleic acid encoding a second antibody heavy chain, a

Y

- g fourth expression casselle comprising in 87

bGH polvA signal sequence, and a hGT terminator seguence,

- a firsl expression cassetie comprising in 5" to 3" direction a hOUMVY

prometer. a nucleic acid encoding an antibody light chain, a bGIH

polvA signal sequence, and a hGT terminator sequence,

" 1o 3 direction a hCMV

L7

- a second expression cassetie comprising in

promoter, a nucleic acid encoding a Tust antibody heavy chain, a bGH

polvA signal sequence, and o hGT terminator sequence, and

- a third expression casseite comprising in 5 to 3 direction a hCMVY
/

N
promoter. a nucleie acid encoding a second antibody heavy chain, a

LOH polvA signal sequence, and a hGT terminator sequence,

whereby the antibody Hight chain is a common light chain {or both

antibody heavy chains.

The expression vector according to any one of claims 24 to 29, characterized

in that expression vector is encoding a bispectfic antibody.

The expression vector according to any one of claims 24 to 30, charncterized

32

in that the bispecific antibody has a first binding specificity or binding site

that specifically binds to a first au“xtizig:n or a first epitope on an antigen and

the bispecilic antibody has a second bindine specificity or binding site that

specifically binds to a second antigen or sccond epitope on the antizen.

The expression vector according to anv one of claims 24 to 31, characterized

i that the expression vector comprises

an antibody light chain expression cassette,

a first antibody heavy chain expression cassette,

- a second antibody heavy chain expression cassette, and
a selection marker expression casselte

(2771098 _2):ERU
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The expression vector according to any one of claims 24 1o 32, characterized

in that the ex DICSSiUI'E veclor Comprises

- a first antibody Light chain expression cassefte,

a second antibody light chain expression cassette,

a first antibody heavy chain expression cassetle,

- a second antibody heavy chain expression cassette, and

- aselection marker express

The expression vector according to any one of claims 24 to 33, characterized

35.

in that one of the antibody heavy chain expression cassetles encodes an

antibody heavy chain comprising a hole mutation.

The expression vector according Lo any ene of claims 24 to 34, characterized

30.

in that one of the antibodv heavy chain expression casscltes encodes an

antibody heavy chain compuising a knob mutation,

The expression vector according to any one of claims 24 to 35, characterized

in that one of the antibody light chain expression casseftes cncodes an

antibody lieht chain variant comptistog an antibody light chain variable

domain and an antibody heavy chain CHI domain as constant domain and/or

one of the antibody light chain expression casseltes encodes an antibody light

chain comprising an antibody light chain variable domain and an antibody

light chain CL domatn as constant domairn.

The expression vector according to any one of claims 24 to 36, characterized

in that one of the antibody heavy chain expression casseties encodes an

antibody heavy chain variant comprising as first constant domain an antibody

light chain constant domain (CL), and/or one of the antibodv heavy chain

expression casseltes encodes an antibody heavy chain comprising as tirst

constant domain an antibody heavy chain CHI1 domain,

3. A method for selecting a recombinant transient transfected mammalian cell

comprising the following step:

a) transfecting a mammalian cell with an expression vector comprising

(2771098_2):ERU
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a first expression cassette comprising in 5’ to 3° direction a
hEF1lalpha promoter, a nucleic acid encoding an antibody light

chain, and a bGH polyA signal sequence,

a second expression cassette comprising in 5° to 3° direction a
hEF1lalpha promoter, a nucleic acid encoding an antibody heavy

chain, a bGH polyA signal sequence, and

whereby the frst expression cassctte and the second expression casselle

are arranged bidirectional Tor the selection of a transient transfected cell,

and thereby obtaining a multitude of recombinant mammalian cells,

(2771098 _2):ERU
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b)  selecting from the multitude of recombinant mammalian cells a (single)

transient transiected recombinant mammalian cell.

encoding the antibody light chain and/or the nucleic acid encoding the

antibody heavy chain comprises at least one intron.
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9, characterized in

that the nucleic acid encoding the antibody light chain and/or the nucleic acid

encoding the antibody heavy chain is cDNA.

34 The method-aceording to-any-one-of-chims 3 o33 -characterized-tn that-the

Hirst-oxpression—enssette-and -the—see

nridirestional-for-the-selection-of-g-atable-transtected-cel:

3 Thesnethod-secord Lepennnsoreecyioalainic.ad to. 23 characterizocdd hatthe
I e L] ¥ EQ R NG 50 1 i) { ANEES B CEELY FiY Y FEATERY LA S NG e LRES N6 S v ) 3 ETEETY j 94 4

Lrgb-expression—eassette-—and 1l e e e e S B O L 22 G A L DR ]

s },el £ [ TEA IY TR TIRY ';\i‘,i ¥ Th vy AEECY ¥ *

3641. The method according to any one of claims 3

that the expression plasmid further comprises a selection marker.

Al Fhe-method-aceording-to-any-onc-ef-elaims-3-to-34-and-36;-characterized-in

that—the-

snssottes —and - the —selection - marker—are —arranged

viidirectional

.The method according to any one of claims 34~

§ to 34-and-36-to 3741,

characterized in that the expression cassettes are arranged in the sequence
LC-HC-SM.

4943, The method according to any one of claims 3438 to 3843, characterized in

that the human elongation factor | alpha promoter comprises an Intron A.

4044. The method according to any one of claims 3

18 to 3943, characterized in

that the expression vector is free of any transcription terminator sequences.

4445. The method according to claim 4444, characterized in that the terminator

sequence is the hGT sequence.
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4246, The method according to any one of claims 3+-38 to 4445, characterized in
that the mammalian cell is selected from CHO cell, HEK cell, BHK cell, NSO
cell, and SP2/0 cell.

43— Fhe-method-accordingto-cloim-42¢

i5-a-CHO el fopthe selestion-ofa-stable-transtected-celk

4447, The method according to claim 4246, characterized in that the mammalian

cell is a HEK cell for the selection of a transient transfected cell.

544. A method for producing an antibody comprising the following step:

ient transfected mammalian cell comprising

a)  cultivating a tran

- a first expression cassette comprising in 5° to 3 direction a
hEFlalpha promoter, a nucleic acid encoding an antibody light

chain, and a bGH polyA signal sequence,

- a second expression cassette comprising in 5° to 3’ direction a

hEFTalpha promoter, a nucleic acid encoding an antibody heavy

chain, and a bGH polyA signal sequence,

b)  recovering the antibody from the transient transtected cell or the

cultivation medium.

encoding the antibody light chain and/or the nucleic acid encoding the

antibody heavy chain comprises at least one intron.

that the nucleic acid encoding the antibody light chain and/or the nucleic acid

encoding the antibody heavy chain is cDNA.

swnrescian—eaaaette and-the cecond e
FAPTULhTOT b ik 3 (i ¥ 7
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49— Themethod-aeeording-to-any-one-ofelaims 45-to-47 - chareterized-mr-that-the

frat-expression—-eassette-and-the-second-expression—eassette -are-arran ged
bidirectional-forthe seleetion-of a-transient-transfected-cell
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Sbr—Yhe-method-according-to-any one-of-elaims-45-t0-48-and-50;-characterized-in
that—the—expression—eassettes —and—the—seleetion-—marker—are—arranged
wnthireetional:

52. The method according to any one of claims 45-48 to 48-and-50-te-51,
characterized in that the expression cassettes are arranged in the sequence
LC-HC-SM.

53. The method according to any one of claims 45-48 to 52, characterized in that
the human elongation factor 1 alpha promoter comprises an Intron A.

54. The method according to any one of claims 45-4
the expression vector is free of any transcription terminator sequences.

55. The method according to claim 54, characterized in that the terminator
sequence is the hGT sequence.

56. The method according to any one of claims 4548 to 55, characterized in that
the mammalian cell is selected from CHO cell, HEK cell, BHK cell, NSO cell,
and SP2/0 cell.

: ):7v I‘E‘! > Y lQ%LXQ {,g i‘k"“d\, 'l\\l&; ¢ ‘1l(l";l1 € l‘i ez’ 2t G {‘ § % vk ig M\ ¥ : ¥ .VY‘ /‘;](;I‘ ‘1?31

X FLTER

tmn- O el far thagtal le-nradn
Tyt S i oA 5 B A P R - t

. The method according to claim 56, characterized in that the mammalian cell

is a HEK cell for the transient production of an antibody.

- a first expression cassette comprising in 5° to 3’ direction a hEFlalpha
promoter, a nucleic acid encoding an antibody light chain, and a bGH

polyA signal sequence, and

- a second expression cassette comprising in 5’ to 3’ direction a
hEFlalpha promoter, a nucleic acid encoding an antibody heavy chain,

and a bGH polyA signal sequence

(2771098 _2).ERU



10

20

25

30

&460.

95

nucleic acid encoding the antibody light chain and/or the nucleic acid

encoding the antibody heavy chain comprises at least one intron.

characterized in that the nucleic acid encoding the antibody light chain and/or

the nucleic acid encoding the antibody heavy chain is cDNA.

b he-expresst ector-pecordingto-any-one obelatms-50-to-6 1-charneterzed
in-that-the-fest-expression-eassetto-and-the-second-expression-eassette-are
arranged-unidivectional-for-the selection-ofn stable-transtected-cell:

13— Fhe-expression-veetor-aeeording to-anv-one-of-elaims-59-to-64-charneterized
in-that-the-first-expression-cassette-and-the second-expression—eassette—are
arcaneed-bidirectional-for the-selection-of o transient-teansfected-celk

6401.The expression vector according to any one of claims $9-58 to 6404,
characterized in that the expression plasmid further comprises a selection
marker.

65— Fhe-expression-vector- gecording o—any-—one—of-ehiims-59-40 621 and- 64,
charaeterized—in-that the-expression—eassettes-and-the-seleetion-marker-are
arranged unidirectional:

6602. The expression vector according to any one of claims 5958 to 62-and-64-te

3. The expression vector according to any one of claims 5958

sequence LC-HC-SM.

characterized in that the human elongation factor 1 alpha promoter comprises

an Intron A.

characterized in that the expression vector is free of any transcription

terminator sequences.

The expression vector according to claim &¥04, characterized in that the

terminator sequence is the hGT sequence.

(2771098 2):ERU



SETY

A

g

sobove

w s
SYE

e

e
ey

T

T
R

74

ll;)”' s

a4

X

3R
MHATITYE

PAVAS AR et

&

hy

1

3

tpol

15

PEL: 1
S EesEsTamy)
ot

S S9N

bt
Ea

S

antibha
RS A

.

eneod
¥ B

ANTEVRY]
. SF

el

S aWaral

L EREL

13
LRGN 8

T

wedebenaaey
{9

sty
Li\ TEXFY

~
Li%

X

L8

adieat. fieng

[RRE Y s

atpesrial
LR

.

LEACRLE
RANES s

(2771098 _2):ERU



10

15

20

25

30

S ERY

i

gt N - veyerews |
fegs [EamSAi A v A g L]

promoters-a-nueleie acid-encoding-an-antibedy- heavy-chatn—a-second

polyA-stonal-sequenceand-option

anpseription-terminator

a-thivd--expression—eassette—comprisig—ip—5"~to—3—direetion-a—third
prometer—a-paeleie-sel anee-to-a-selecton-agent—a
third polvA—siennl—seauence—and b a—thind —transerintion

Y }/ ’iv« S SRR R oF wiEX £y g3 LY ff A9 ¥ (AR S Elk’ LAWY 3 &

eassettes-are-organized undirestional-and-inthe

whereby-th

&

segquehee first CRPreSFHHE-LE seette-second-e; Presston-cass shte-Hhird eRpression

eassette;

tor-the-stable recombinant-production ot an-ontibody-in-nmammalian-eell

F—-Fhe-usenceordingto-clhum-70:churacterized-in-that- the-nueleie-neid-encoding
the-antthodsy-hight-ehain-and/or the-nueleie-asid-encoding-the-antibody-heavy
ehatp-eamprises-at-least-one intron:

i The L - 004 st g R L TP RV S SIS P {34 ! ey st e e hat-the

[P X AL AN x i&;i&:\) R W \llv LA X Ny LRLE N 4 ¥ By o 1Y kS X w A i E S & S &
nucleie- acid—encoding -the—antibedy-—-light-cham—and/or—the-pueleie-acid
eneoding-the-antihedy-heavy-ehain-teeDPA-

T3 eFheuse-secordingto-any-one-of-elaims 7040 12 chareterized-in-that-the-first
and-the-seeond-promoterare-the- hCMN-promoter- the-first-and-second-pelyA

depal-seauence-gre-the-hGH-nolvA-sional-sequenco—and- the transerintion
k[l(,&i S ;(L Ty ; 1 o XE TERIVE ; .) FAN SN e s L 8 LI h! i ¥ RN 4 ke 3 L Sl ¢ CEERG llgll JEL
termination-sequence-ts-present-nnd-is-the-hGT-terminator sequenee:

'7"‘ E He-HEe-fee \gmi}i\g 33§ : Free %“‘&:l‘)litl £ Ty { Yo f?q vh aetert 2 -t ‘%ﬁ §11‘: ﬁff{
and-the cecand-promoterare the -k EELalnhanromoterthe fieck and-second

IR AW ¥y AANCE S E * 1 e 3 ITR I\i] Ll W L % ARA TRXLEY i ., AW X
mabyd oorva b x 2 s L n i CALEFLOLL DR AERLDEE XY 3 e
[JA & e b3 b i\{ X X TE & )‘ by 191 -\.i R e A A
expression-eassettes-are-free-of-a-transeriptionlerminator-sequence:
S—Fhe-use-according-to-any-one-of-elaims-70-to-Td-characterized-in-that-the
mammalion-cell s selected From-CHO cell HEK el BIHK _cell MSO-cel
L 4 LY LICES I I 8 G L W S S N O OV S WA IR 0 £ IRy NP . e o LRLEE & . < iy W it X Ky L LS G v IK.;
and-SP20-cel:

e The g aocorcdiao-toanyomneofoclor < T ey 5 Vhapaecteeized. g th tlve

K A IR J\kuiutlll&:? li“, Y L ITUETN T - FICIUCE T LI ¥ £ S TikE TYENS
mammabian-ceths-1-CHE-eell

(2771098 _2):ERU



10

20

25

30

a-fiest-expressiop—easseHe—ecomprising-—in to—-3--divection—a—first
promoter;-a-nueleie-acid-encoding-on-antibedy-light-ehain-a-hirst-pelyd
stpnal-sequencerand-optiopal-afirst transeriplion-terminator sequence;
e 5220116} saston-eassetle compristng-in-5-to-3-direction-a-seeond
promoter;-a-t actd-eneoding-an-antibodyv-heavy-ehan—a-second

pobyi-signal

sequence-aned

we-optional-a-second-transeription-terminator

a—third-expression—cassette—-eomprising—in-8>to-3 —direetion—a-third
premeter—a-ueloie-aeid-conferring - resistance-to-—a-selection-agent-a
third —polyA-—sigral—sequenee.—and—optienal—a—third —transeription
terminator-sequence;

m-ensseties-are-organized-nnidirectional-and-in-the
rerosiral v nreacior aaaaatio thiivd avireccion
£
(WANLE ¥ S % | \{~ L8y R L < t i
enasette:
78— The-expression-veetor-aceordingto-elatm- 77, characterized--that-the-nuelete
:
vy - M b M 3 % 4 / - M P - - de i
acidh-encoding the antibody-light-chain-andlor-the-nueleie-acid-eneoding-the
antibody-heavy-chain-eomprisesat-least-one-intron:
~7 Nt - et g P g NI oy ‘ - 3 N . sdn ey g 3
19— The-expression-veetor-aeceordingto-any-one-ol-elaims-7T7-to-78—characterized
' £l ] rucdhereaordoeneadinetlhie !i,}‘}.{"!‘\ s lialht o chatnoand/ar the VA P
1 84 1 + FUNS TENS A - . A e g ll,eﬂ'(\ 19 AT L) pX ) LMU(L y L8 Y TRy ¥ S S LV R R X

2 The-expression-veetor ace

B
ES AV ks y

e O RAS o tarthe trect and
TRV b T R eas)

cocond.moliA o sional _seaueneco.are
Y7 EEFRRISLANSATIE RS Vel a8

the-bGH-pelyA-sisnalb-sequenee;-and-t

transerinbion-terrptnatia OO G R s e bt et the B G fermainator
vh SETI? i (G S p s cva [Si0e Re i E) A EH & L5 M K% 2 & ' s B AwiSsiasuteay
sequenee:
L1 Theoswnresaian-siectarn.aconrcine £ arvemrse ok ol atene 20l tey 0 eh aen oteer o od
T Prestion- v ot LA 4§ S e~ 15 ¢ 5 65 A A S AR ¥ £ ool
inthat the oot and the cecond-pnromaotec.ara the hEERELalnha sramaoter the fieg
£9 .8 i 5 0 X626 T ¥ SECOR- ot otea PR et P P i e i p
and o cecandomaluA  areanal neneoaarathe O R mal T N T e R R 2 V% |
[EASES EM I ¥ R Re R ¥ (S8 Qenga iy \ PO el ACTo
the-expression-cassettos-are-free-ofatranseription-terminatorsequenee:

8260

(2771098_2):ERU

. Use of'an expression vector comprising



- a first expression cassette comprising in 5° to 3” direction a first
promoter, a nucleic acid encoding an antibody light chain, a first polyA

signal sequence, and optional a first transcription terminator sequence,

- a second expression cassette comprising in 5° to 3’ direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second
polyA signal sequence, and optional a second- transcription terminator

sequence, and

- a third expression cassette comprising in 5° to 3’ direction a third
promoter, a nucleic acid conferring resistance to a selection agent, a
third polyA signal sequence, and optional a third transcription

terminator sequence,

whereby the expression cassettes are organized bidirectional whereby the
first expression cassette and the second expression cassette are arranged in

opposite direction

for the transient recombinant production of an antibody in a mammalian cell.

encoding the antibody light chain and/or the nucleic acid encoding the

antibody heavy chain comprises at least one intron.

the nucleic acid encoding the antibody light chain and/or the nucleic acid

encoding the antibody heavy chain is cDNA.

the first and the second promoter are the hCMV promoter, the first and
second polyA signal sequence are the bGH polyA signal sequence, and the
transcription termination sequence is present and is the hGT terminator

sequence.

8, characterized in that
the first and the second promoter are the hEF lalpha promoter, the first and
second polyA signal sequence are the bGH polyA signal sequence, and the

expression cassettes are free of a transcription terminator sequence.
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66 to 8671, characterized in that
the mammalian cell is selected from CHO cell, HEK cell, BHK cell, NSO cell,
and SP2/0 cell.

The use according to any one of claims 82-00 to 8771, characterized in that

the mammalian cell is a HEK cell.

73, The use according to any one of claims 66 o 72, characterized in that the
expression veclor comprises either

- a st expression cassette comprising in 57 to 3" direction a hCMVY
promoter, a nucleic acid encoding a fust antibody light ehaimn, a bGH
polvA sivnal sequence, and a hGT terminator sequence,

- a second expression cassette comprising in 57 to 37 direction a hCMVY
promoter, a nucleic acid encoding a second antibody light chain, a bGH
polyA signal sequence, and A hGT terminator sequence,

a third expression casselte comprising in 5 to 3 direction a hCMY
promoter, a nucleic acid encoding a first antibody heavy chain, a bGH
polyvA signal a b1 ierminator sequence,

- a fourth expression casseltle comprising in 57 o 37 direction a hCMV
promoeter. g nuclele actd encoding a second antibodv heavy chain, a
bGH polvA sienal sequence, and a hGT terminator sequence,

or

- a firsl expression eassetle comprising 1 5" to 3 direction a hCMV
promoter, a nucleic acid encoding an antibody hght chain, a bGH
polvA signal sequence, and a hGT terminator sequence,

kkkkkkk i a second expression cassette comprising in 5 to 37 direction a hCMVY
promoter, a nucleic acid encoding a furst antibody heavy chain, a bGH
polvA signal sequence, and a hGT terminator sequence, and

- a third expression casselle comprising in 57 to 37 direction a hCMV
prometer. a nucleic acid encoding a second antibody heavy chain, a
bGH polvA sienal sequence, and a hGT terminator sequence,

whereby the antibody light chain is a common leght chain for both
antibody heavy chains.
74, The use according o any one of claims 00 to 73, characterized in that

cxpression vector is encoding a bispeeific antibody.
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75, The use according to any one of ¢laims 60 to 74, characterized i that the
bispecilic antibody has a fust binding specificity _or binding site that
specifically binds to a lirst antigen or a first epitope on an antigen and the
bispecific antibody has a sccond binding specificity _or binding site that
specifically binds to a second antigen or second epitope on the antigen.

76, The use according to any one of claims 66 to 75, characterized in that the
expression vector compri

an antibody Light chain expression cassette,
- a tirst antibody heavy chain expression cassette,

a second antibody heavy chain expression cassette, and
- a selection marker expression cassette,

77, The use according to any one of claims 66 to 70, characterized in that the

expression veetor comprises
) Lirst antibody hight chain expression cassctte,
- a second antibody light chain expression cassette,
- a first antibody heavy chain expression casselte,
- a second antibody heavy chain expression casselte, and
- a selection marker expression cassette,

78,  The use according to any one of claims 66 (o 77, characterized in that one of
the antibody heavy chain expression casseties encodes an antibody heavy
chain comprising a hole mutation.

79, The use according to any one of claims 66 1o 78, characterized in that one of
the antibody heavy chain expression cassettes encodes an antibody heavy
chain comprising a knob mulation

80.  The use according to anv one of claims 66 to 79, characterized in that one of

the antibody leht chain expression casseties encodes an antibody lisht chain

vartand g:mm@z@&;irw an antibody light chain variable domain and an antibody

heavy chain CHI domain as constant domain and/or one of the antibodv light

(2771098 _2):ERU
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chain expression cassetles encodes an antibody leht chain comprising an

antibodv Lieht chain variable domain and an antibody light chain CL domain

as constant domain,

The use according to any one of claims 66 to 80, characterized in that one of

8982

| 9083,

| 9184,

the autibody heavy chain expressi

chain varianl comprising as

antibody heavy chain expression

constant domain (CLY. and/or one of

casseltes encodes an antibody heavy chain comprising as first constant

domain an antibody heavy chain CH1 domain,

An expression vector comprising

- a first expression cassette comprising in 5° to 3’ direction a first
promoter, a nucleic acid encoding an antibody light chain, a first polyA

signal sequence, and optional a first transcription terminator sequence,

- a second expression cassette comprising in 5’ to 3” direction a second
promoter, a nucleic acid encoding an antibody heavy chain, a second
polyA signal sequence, and optional a second transcription terminator

sequence, and

- a third expression cassette comprising in 5 to 3° direction a third
promoter, a nucleic acid conferring resistance to a selection agent, a
third polyA signal sequence, and optional a third transcription

terminator sequence,

whereby the expression cassettes are organized bidirectional whereby the
first expression cassette and the second expression cassette are arranged in

opposite direction.

acid encoding the antibody light chain and/or the nucleic acid encoding the

antibody heavy chain comprises at least one intron.

The expression vector according to any one of claims 89-8;
characterized in that the nucleic acid encoding the antibody light chain and/or

the nucleic acid encoding the antibody heavy chain is cDNA.

(2771098 2):ERU



characterized in that the first and the second promoter are the hCMV
promoter, the first and second polyA signal sequence are the bGH polyA
signal sequence, and the transcription termination sequence is present and is

the hGT terminator sequence.
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characterized in that the first and the second promoter are the hEFlalpha
promoter, the first and second polyA signal sequences are the bGH polyA
signal sequence, and the expression cassettes are free of a transcription

terminator sequence.

An expression plasmid comprising in 5° to 3’ direction a promoter sequence,
a nucleic acid encoding an antibody heavy chain or an antibody light chain,
an IRES element, a nucleic acid sequence encoding a selection marker, and a
polyA signal sequence, whereby the IRES element is the EMCV-IRES

element.

Use of an expression cassette comprising in 5° to 3” direction a promoter
sequence, a nucleic acid encoding an antibody heavy chain or an antibody
light chain, an IRES element, a nucleic acid sequence encoding a selection
marker, and a polyA signal sequence for the selection of antibody producing
cells, whereby the IRES element is the EMCV-IRES element.

A method for the sclection of eukaryotic cell expressing an antibody

comprising the following steps:

- cultivating a eukaryotic cell comprising i) an expression plasmid
according to claim 94-87 and ii) a nucleic acid encoding the respective
other antibody chain not encoded by the expression plasmid according

- selecting a cell expressing the detectable polypeptide.

9790. An expression plasmid comprising in 5° to 3” direction a promoter sequence,

a nucleic acid encoding an antibody light chain, an IRES element, a nucleic
acid sequence encoding an antibody heavy chain, and a polyA signal

sequence, whereby the IRES element is the EV71-IRES element.

Use of an expression plasmid comprising in 5’ to 3 direction a promoter
sequence, a nucleic acid encoding an antibody light chain, an IRES element,
a nucleic acid sequence encoding an antibody heavy chain, and a polyA
signal sequence, for the expression of an antibody, whereby the IRES
element is the EV71-IRES element.

9992. A method for the selection of eukaryotic cell expressing an antibody

comprising the following steps:
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