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CLAIMS
We claim:
1. A—baeterial-An_Lscherichia_coli_bacterial cell comprising increased levels of phosphoenol

pyruvate carboxykinase (pck) gene transcripts and one or more genetic modifications in one or more
genes selected from the group consisting of ptsG, ptsH -and ptsli-err-and-erp, said transcripts encoding
active phosphoenol pyruvate carboxykinase (PCK), said cell exhibiting-and-wherein-said-eell-exhibits

increased PCK activity and wherein said one or more genetic modifications inactivate the function of the

gene product encoded by ptsG, ptsH and pesl and is selected from deleting the entire coding region of

the gene, deleting a portion of the coding region of the gene, introducing a frame shift mutation in

the coding region of the gene, introducing a missense mutation in the gene, insertion or introducing

a stop codon in the coding region of the sene or combinations thereof.

2= The-bacterial-cell-of claim-t-wherein-said-bacterial-cell-is-a-non-raminant-bacterial-cell:

3 The-baeterinl-cell-of-elaim-1;-wherein-said-bacterivm-isfseherichia-coli-Glueonobacter-oxydans;
Glueonobacter—asait—Achromobacter—detmarvae—Achromobacter—viseosus—Achromobacter—laeticrns:
Agrobacterivm—tumefaciens—Agrobacteriun—radiobacter—Atealivenes—facealis—Arthrobacter—eitres;
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fusewn—~Brevibacterivm—ietoghitamicun,—Brevibaeterivm—rheleolum,— Brevibaeteriwm—pusithm:
Brevibacterinm—testacenin—PBrevibacterivm—rosenns—Brevibaeterivm—innmariophitivm—Brevibacterim
tinens—Brevibacterinm—protopharmice—Corynebacterivm—acetophitum,—Corynebacterivm—glutamicunn;
Ceorvnebacterivin—ecattunae—Corynebacterinm—acctoacidophilin—Corynebacterivm—aecetoghtamiern;
Enterobeacter—eaerogeness—IEmvinia—eamviovera—Iibkrvinia—earotovora—ibrwinia—herbicola—Erwinia
ehrvsanthonti;—tlavobaeterivmn—peresrintime—tavobaete
Flavebacterinm—rhenanun,—ilavobaeterivm—sewanense—ilavobaeterimm—breve—Elavobacterivm
neningoseptiewn-Microeoeens—sp—CEME25 -Meorganella-morganii--Nocardia-opaca—Nocardiarugose:

Planocoecus—eneinatus—Proteus—retigeri—Propionibacterivm—shermanii—Psendomoncs—syrxanthes

Pseundomonas—azotoformeans—Esendomonas—fluorescens—Psendomonas—ovelis,—Psevdomonas—stitzeri
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tyrogenes—Aetinomeadura-maduraeAetinomyees-violaceochromogenes—Kitasatosporia-parmlosa;
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Streptonvees—olivacens,—Streptonyees—tanashiensis—Streptonyees—virstniae—Streptomvees—antibioticns;
Streptomyeces—eaeaoi—dtreptomyees—Iavendulae—Streptomyees—viridochromogenes—Aeromonas
sedmonicida—Bacillus—pumilns—Baeillus—eirewlans—Bacillus—thianineobticus—Bacitins—licheniformis;
Baeithis—subtitis—Bacillus-amyloliquifaciens—Bacitlns—coastansIsseherichia-frewndii--Mierebacterivm
ammoniaphilim,—>Serratic—rmareeseens—ySetmonetta—typhinmurinn,—-Satmonella—schottmulleri—or

Xanthomonas-eitri-

4.2. _The bacterial cell of claim 1, wherein increased levels of said pck transcripts result from
replacement of native regulatery-promoter sequences with altered regulators-promoter sequences of the
pck gene, wherein the altered regulatery-promoter sequence causes an increase in the pck transcription.

53,  Fhebaeterial-cell-of-claim-4--wherein-said-regulatory-sequences-are-in-the-promeoter-region-of said

64, The bacterial cell of claim 1, wherein said increased levels of said pck transcripts result from one

or more mutations in the promoter region of the pck gene.

75, The bacterial cell of claim 64, wherein said one or more mutations are point mutations comprising

replacement of nucleotide G with nucleotide A at position 64 up stream of the pck gene start codon.

8:0.  The bacterial cell of claim 1, wherein increased levels of said pck transcripts result from

replacement of the native promoter sequence with an exogenous promoter sequence.

9.7.  The bacterial cell of claim 86, wherein said exogenous promoter is a constitutive promoter.

419, The bacterial cell of claim 408, wherein the said inducible promoter is a lac promoter.
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12:  The-baeterial-cell-of-elaim—t—turther-comprising-one-or-meore-genetic-moditication-that-disrupts

the-funetioning-o L PER-dependent phosphotransterase-system:

13- The-bacterial-eell-ot-elaim—12-wherein-said-genetic-modification-is-in-one-or-more-genes—coding

for-the-structural-eompeonents-of- PEP-dependent-phosphotransterase-systen

. The-bacterial-eel-ef-elaim—t—further-eomprisings—(a)-one-or-more-genetie-modification—that
disrupts—the—tunctioning-of-PHEP-dependent-phosphetransferase-—system:—and—(b)-one-or-more—genetie

moditieations-that-upregulate-the-expression-of-one-or-more-gepes-enecoding sugar-ransporters:

15:  The-baeterial-cell-of-elaim-16;-wheretn-said-sugar- transporter-is-a-member-o £ATR-binding-cassette
transporters:

1+6:  The-bacterial-eell-of-elaim—16;—wherein—said-sugar-transperter-is-a-member-of-major-facilitator
super-family:

+7:10. The bacterial cell of claim 1, further comprising a genetic modification leading to the inactivation
of gene expression in one or more genes selected from the group consisting of adhE and p/IB+ldhAsfoedts
plilds-ackptaspdimesd-tdeDtdel-and-poxh.
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18- The-bacterial-cell-of-clam—l—further-comprising:—(a)-one—or-more—genetie-modifieation-that
distupts-the-fanetioning-of-PEP-dependent-phosphetransferase-system:-and-(b)-mutation-in-one-or-more
senes-involved-in-the-fermentative-pathway:

19 The-baeterial-cell-of-elaim——further-comprising:-(n)-genetie-modifieationin-one-or-more-genes
seleeted-from-a-group-consisting-of pisGrptsHs-ptsl-errand-erprand-(b)-genetic- modifications-leadingto
the-inactivation-of-gene-expression-in-one-or-more-genes-selected-from-a-group-consisting-of-adhfs-ldhA;
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20:  The-bacterial-cell-of-cloim—|—fturther—comprising—genetie—modification—in-one-or-more-genes

asseeiated-with-the-operation-of-the- TCA-evele:

24 Fhe-bacterial-eell-of-elatm—t—turther-comprising-a-genetic-moditication-in-one-or-more-genes
and-seft:

or-more-genes-seleeted-from-the-group-eensisting-of-mdlfundfumBsfmCsfdABECDs-aceAB-aenAB;
fedielil- asplandsefd:

23-  The-bacterial-cell-ot-claim——further-comprising-a—genetic-modification-in-one-or-more-genes
seleeted—{rom—the—group—eonsisting—of—phosphoenol-pyruvate—earboxylase, NADH-dependent-malie
enzvme-and-NADPH-dependent-malic-enzyme:

24 The-baeterial-ecell-of-elaimtHurther-eomprising-an-exegenous-pyruvate-earboxylase:

25.  ‘Fhe-bacterial-cel-of-elaim-27-wherein-said-pyravate-earboxylase-is-from-Lactobacillus-lactis-of

Soredim-vileare-or-Rbizopivn-etli:
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26-11. A genetically modified Escherichia coli bacterial cell, wherein said genetically modified bacterial

cell is NRR

29.12. A method of producing succinic acid comprising:

(a) Culturing a bacterial cell of claim 1;

(b) Providing a carbon source;

() Allowing said bacteria to metabolize said carbon source; and

(d) Isolating succinic acid

20.13. The method of claim 3212, wherein said bacterial cell is cultured in anaerobic condition, aerobic

condition, microaerobic condition or combinations thereof.

3414, The method of claim 3212, wherein said bacterial cell is cultured in a minimal salt growth

medium.

5. The method of claim 3414, wherein said minimal salt growth medium comprises between 2% and

20% (w/v) carbon source.
23.16. The method of claim 3212, wherein the said carbon source is glucose, fructose, xylose,
arbinesearabinose, galactose, mannose, rhamnose, sucrose, cellobiose, hemicelluloses, glycerol or

combination thereof.



+43142

34.17. The method of claim 3212, wherein said culturing is a batch process or fed batch process.

o g

25.18. The method of claim 3212, wherein said culturing is a continuous process.

4419, The bacterial cell according to any one of claims 1. 2, 4-9 or 10+-30-0+39-43, wherein said pck

transcripts are endogenous pck transcripts.



