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Claims

Method for producing a heterologous polypeptide in a recombinant bacterial

host cell,

herein a recombinant bacterial host cell is used, whose catabolism of
cargon sources is under the control of carbon catabolite repression and
phospQoenolpyruvate: carbohydrate phosphotransferase system and which is
geneti altered such, that it is incapable to deactivate the transcriptional
regulator pxptein specific for a promoter inducible by a secondary carbon
source in the\gbsence of the inducing secondary carbon source, and which
comprises a vedor with a heterologous nucleic acid sequence encoding a
polypeptide opera linked to a promoter, which is inducible by the
secondary carbon soNce and is regulated by the transcriptional regulator
protein,
said method comprising thi steps of growing the bacterial host cell in a cell
culture medium, that does ngt comprise the inducing secondary carbon
source but a different carbon\source, inducing the expression of said
polypeptide by the different carbongource at a time, when the concentration
of the different carbon source decreasgs under a level necessary for carbon
catabolite repression,
and recovering the polypeptide from the celsor from the cell culture,
Method according to claims 1 or 2,
wherein a bacterial host cell is used, in whict\by genetical alteration
deactivation of the transcriptional regulator protein by Whosphorylation by the
enzyme Ell, specific for said transcriptional regulator protep, is prevented.
Method according to claim 3,
wherein i) in the genome of the bacterial host cell the gene is d
encodes for the phosphoryl group transferring enzyme Ell specifiy, for the
transcriptional regulator protein, or
wherein ii) in the genome of the bacterial host cell the gene encoding for
transcriptional regulator protein is genetically altered so that th
transcriptional regulator protein expressed by said gene is incapable of

binding a phosphoryl group transferred from enzyme Ell.
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Method according to claim 4,

wherein in case i} into the vector is integrated the gene encoding for the

transcriptional regulator protein contrelling the promoter of the vector; or

wherein in case ii) into the vector is integrated the genetically manipulated
ne of the bacterial host cell encoding for the transcriptional regulator

Method accdyding to any of the claims 1 to 5,
wherein the cterial host cell is selected from Bacilli, Chlostridia and

Escherichia.

Method according to any of the claims 1 and 5,

wherein the culture mediu comprises casamino acids.

Method according to any of theyclaims 1to 7,
wherein expression of the polypeptide is started without induction by the

inducer,

Method according to any of the claims 1 {88,
wherein said at least carbon source is added to the culture in an amount
sufficient to maintain a pre-determined growtthrate of the bacterial host cell

without induction of carbon catabclite repression.

Method according to any of the claims 1 to 8,
wherein the carbon source inducible promoter is a promder of the mannose

operon and wherein the inducing carbon source is mannose.

Method according to claim 10,
wherein the promoter is the Pgap 0or the Phar promoter of the nnose

operon.
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11. Method according to claim 11,
wherein i) in the genome of the bacterial host cell the gene encoding for manP
is deleted, or
\wherein ii) in the genome of the bacterial host cell the gene encoding for the
% scriptional reguiater protein ManR is genetically altered so that ManR

inducible promoter, wher&{n the inducing carbon source is a secondary

carbon source for the bacteriy] host cell, and which comprises a vector with
the promoter inducible by said condary carbon source and a heterologous
nucleic acid sequence encodin a polypeptide operably linked to the
promoter, \ \

wherein the process is a fed-baich prss, wherein after the batch phase
induction is started by adding a first portiorhof the inducing secondary carbon

source and, simultaneously, feeding of a seco Rd portion is started.

13. Method according to claim 13,
wherein in the genome of the bacterial host cell the\gene encoding for the

inducer specific 6-phosphate isomerase is deleted.

14. Method according to claim 14,
wherein this gene is the gene manA of the mannose operon.

15. Method of the claims 1 to 15,
wherein the bacterial host cell is selected from Bacillus.
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18. Recombinant bacterial host cell whose catabolism of carbon sources is under

17.

control of carbon catabolite repression and phosphoenclpyruvate:
carbohydrate phosphotransferase system, and which is genetically altered
such, that it is incapable to deactivate the transcriptional reguiator protein
specific for a promoter inducible by a secondary carbon source in the

sence of the inducing secondary carbon source by deleting in the genome

encoding a\polypeptide operably linked to a promoter, which is regulated by
the transcriptgnal regulator protein for which the bacterial host cell is
genetically alired to be incapable of deactivation, and
wherein into the vRetor is integrated the gene encoding for the specific

transcriptional regulatdy protein.

Recombinant bacterial hoX cell, whose catabolism of carbon sources is
under control of carbon catdpolite repression and phosphoenolpyruvate:
carbohydrate phosphotransferasy system,

and which is genetically altered sogh, that it is incapable to deactivate the
transcriptional regulator protein spe\jfic for a promoter inducible by a
secondary carbon source in the absency of the inducing secondary carbon
source by genetically altering in the genoNe of the bacterial host cell the
gene encoding for the transcriptional redulator protein so that the
transcriptional regulator protein expressed by Raid gene is incapable of
binding a phosphoryl group transferred by enzye Ell, specific for said
transcriptional regulator protein,

and which comprises a vector with a heterologous nudgic acid seguence
encoding a polypeptide operably linked to a promoter Nggulated by the
transcriptional regulator protein for which the bacterial host ceNis genetically
altered to be incapable of deactivation, and

wherein into the vector is additionally integrated the manipulated ge
encoding for the transcriptional regulator protein incapable of binding &
phosphoryl group transferred by the corresponding enzyme EIl.

-
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Claims

Method for producing a heterologous pelypeptide in a recombinant bacterial
st cell,

whiyein a recombinant bacterial host cell is used, whose catabolism of
carbol sources is under the control of carbon cataboiite repression and
phosphognolpyruvate: carbohydrate phosphotransferase system and which is

protein,
said method comprising the eps of growing the bacterial host cell in a call
comprise the inducing secondary carbon
urce, inducing the expression of said
urce at a time, when the concentration

culture medium, that does n
source but a different 'carbon
polypeptide by the different carbon
of the different carbon source decreas
catabolite repression,

and racovering the polypeptide from the cells\gr from the cell cuiture,

under a level nacessary for carbon

Method according to ¢laim 1,
wherein a bacterial host cell is used, in which y genetfical alteration
deactivation of the transcriptional regulator protein by pRosphorytation by the

enzyme Ell, specific for said transeriptional regulator protely, is prevented.

wherein i) in the genome of the bacterial host cell the gene is defiged which
encodes for the phosphoryl group transferring enzyme El} specifi

transeriptional regulator protein, or ‘
wherain f{i) in the genome of the bacterial host cell the gene encoding for

transcriptiona! regulator protein is genetically altered so that the
transcriptional regufator protein expressed by said gene is incapable of
binding a phosphory! group transferred from enzyme El.
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10.

Method according to claim 3,
wherein in case i) into the vector is integrated the gene encoding for the

transcriptional regulator protein controlling the pramoter of the vector; or

erein in case i) into the vector is integrated the genetically manipulated
geRe of the bacterial host cell encoding for the transcriptional regulator
prot incapable of binding a phosﬁhoryi group fransferred from the

correspdading enzyme Eil.

Method accolNjing to any of the claims 1 to 4,
wherein the bagterial host cell is solected from Bacilli, Chlostridia and

Escherichia,

Method accarding to anpf the claims 1 and 5,
wherein the culiure medju mprises casamino acids.

Mathod according to any of the Maims 110 §,
wherein expression of the polypdptide is started without induction by the

inducer.

Method according to any of the claims 1 to
wherein said at least one carbon source is adged to the culture in an amount
sufficient to maintain a pre-determined growth Yate of the bacterial host cell

without induction of carbon catabolite repression.
Method according to any of the claims 1to B,

wheregin the carbon source inducible promoter is a promo¥gr of the mannose
operon and wherein the inducing carbon source is mannose.

Method according to claim 8,
wherein the promoter is the Pmane O the Ppar promoter of the

operon,
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Method according to claim 10,
wherein i) in the genome of the bacterial host cell the gene encoding for manP
is deleted, or

erein i) in the genome of the bacterial host cell the gene encoding for the
traNscriptional regulater protein ManR is gsnetically altered so that ManR
expréZzsed by said gene is incapabie of binding a phosporyl group transferred

from theNgpecific enzyme Ell.

12. Method forzthe production of a heterologous polypeptide by culturiﬁg a

13.

14.

16,

recombinant Dycterial host cell, wherein a recombinant bacterial host cell is
used whose calgbolism of carbon sources is under control of carbon
catabolite repregsion and phosphoenolpyruvate; carbohydrate
phosphotransferase s¥gtem, and which is genetically altered such, that it is
incapable of metaboliziNg the inducing carbon source of a carbon source
inducible promoter, wher the inducing carbon source is a secondary
carbon source for the bacterry) host cell, and which comprises a vactor with
the promoter inducible by said 9gcondary carbon source and a heterologous
nucleic acid sequence encoding\ a polypeptide operably linked to the
promoter, ' o
wherein the process is a fed-batch progess, wherein after the batch phase
induction is started by adding a first portioN\of the inducing secondary carbon
source and feeding of a second portion is ed during exponential growth
simultaneously with the feeding solution,

Method according to claim 12,
wherein in the genome of the bacterial host cell the ggne encoding for the

inducer specific 6-phosphate isomerase is deleted.

Method according to claim 13, _
wherein this gene is the gene nranA of the mannose operan.

Method of the claims 1 to 14,
wherein the bacterial host cell is selected from Bacillus.
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Claims

Method for producing a heterologous polypeptide in a recombinant bacterial
host call,

wherein a recombinant bacterial host cell is used, whose catabolism of
carbon sources is under the control of carbon catabolite repression and
phosphoenclpyruvate: carbohydrate phosphotransferase system and which is
genetically altered such, that it is incapable to deactivate the {ranscriptionai
regulator protein specific for a promoter inducible by a secondary carbon
source in the absence of the inducing secondary carbon source, and which
comprises a vector with a heterologous nucleic acid sequence encoding a
polypeptide operably linked fo a3 promoter, which is inducible by the
secondary carbon source and is regulated by the transcriptional regulator
protein,

said method comprising the steps of growing the bacterial host cell in a ceil
culture medium, that doess not comprise the inducing secondary carbon
source but a different 'carbon source, inducing the exprassion of said
palypeptide by the different carbon source at a time, when the concentration
of the different carbon source decreases under a level necessary for carbon
catabolite repression,

and racovering the polypeptide from the cells or from the cell culture,

Method according to claim 1,
wherein a bacterial host cell is used, in which by genetical alteration

deactivation of the transcﬁpﬁonal regulator protein by phosphorylation by the
enzyme Ell, specific for said transcriptional regulator protein, is prevented,

Method according to claim 2,
wherein i} in the genome of the bacterial host cell the gene is deleted which

encodes for the phosphoryl group transferring enzyme Ell specific for the
transcriptional regulator protein, or _
wheraein ii) in the genome of the bacterial host cell the gene encoding for the
transcriptional regulator protein is genetically altered so that the
transcriptiona! regulator protein expressed by said gene is incapable of
binding a phosphoryl group transferred from enzyme EIl.




10.

56

Method according to claim 3,
wherein in case i} into the vector is integrated the gene encoding for the

transcriptional regulator protein controlling the promoter of the vector; or

wherein in case {i} into the vector is integrated the genetically manipulated
gene of the bacteral host cell encoding for the transcriptional regulator
protein incapable of binding a phosphoryl group fransfered from the

corresponding enzyme Ell.

Method according to any of the claims 1 to 4,
wherein the baclerial host cell is selected from Bacilli Chlostridia and

Escherichia,

Method according to any of the claims 1 and 5,
wherein the culture medium comprises casamino acids.

Method according to any of the claitns 1 to 6,
wherein expression of the polypeptide is started without induction by the

inducer.

Method according to any of the claims 1to 7,
wherein said af least one carbon source is added to the culture in an amount
sufficient to maintain a pre-dstermined growth rate of the bacterial host cell

without induction of carbon catabolite repression.

Method according to any of the claims 1 {0 B,
wherein the carbon source inducible pramoter is a promoter of the mannose
operon and wherein the inducing carbon source is mannose.

Method according to claim 9,
wherein the promoter is the Puaw 0 the Prar promoter of the mannose

opseron.




57

11. Method according to claim 10,

12.

13.,

wherein i) in the genome of the bacterial host cell the gena encoding for manF

is deleted, or

wherein i) in tﬁe genome of the bacterial host cell the gene encoding for the
transcriptional requlator protein ManR is ganetically altered so that ManR
expressed by said gens is incapable of binding a phosporyl group transferred

from the specific enzyme Eil.

Recombinant bacterial host celi whose catabolism of carbon sources is under
control of carbon catabolite repression and phosphoenolpyruvate:
carbohydrate phosphotransferase system, and which is genetically altered
such, that it is incapable to deactivate the transcriptional regulator protein
specific for a promoter inducible by a secondary carbon source in the
absence of the inducing secondary carbon source by deleting in the genome
of the bacterial host cell the gene which encodes for a phospory! group
transferring enzyme Eli specific for the transcriptional regulator protein, and
which comprises a vector with a heterologous nucleic acid sequence
encoding a polypeptide operably linked to a promoter, which is regulated by
the transcriptional regulator protein for which the bacterial host cell is
genetically altered to  be incapable  of | deactivation, and
wherein into the vector is integrated the gene encoding for the specific
transcripticnal regulator protein.

Recombinant bacterial host cell, whose catabolism of carbon Sources is
under control of carbon catabolite repression and phosphoenolpyruvate:
carbohydrate phosphotransferase system, -

and which is genetically altered such, that it is incapable to deactivate the
transcriptional regulator protein specific for a promoter inducible by a
seconqafy carbon source in the absence of the inducing secondary carbon
source by genetically altering in the genome of the bacterial host ceil the
gene encoding for the transcriptional regulator protein so that the
transcriptional regulator protein expressed by said gene is incapa'glé of
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hinding a phosphoryl group tfransferred by enzyme Ell, specific for said
transcriptional reguiator protein,

and which comprises a vector with a heterologous nucleic acid sequence
encoding 'a polypeptide operably linked to a promoter regulated by the
transcriptional regulator protein for which the bacterial host cell is genetically
altered to be incapable of deactivation, and

wherein into the vector is additionally integrated the manipulate.d gene
encoding for the transcriptional regulator protein incapable of binding a
phosphory] group transferred by the corresponding enzyme Ell.




