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CLAIMS 

We claim: 

1. 	A bacterial  An Escherichia 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 ptslrePr--and-elgo, said transcripts encoding 

active phosphoenol pyruvate carboxykinase (PCK),  said cell exhibiting 

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

gene product encoded by ptsG, ptsH and ptsl 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 gene or combinations thereof. 
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Gluconobacter asaii, Achromobactcr dclmarvac, Achromobacter viscosus, Achromobacter lacticum, 

Agrobactcrium tumcfacicns, Agrobactcrium radiobactcr, Alcaligcncs faccalis, Arthrobactcr citrcus, 

Arthrobactcr tumcsccns, Arthrobacter paraffincus, Arthrobactcr hydrocarboglutamicus, Arthrobactcr 

Brcvibactcrium lactofermentum, Brcvibactcrium .flavum, Brcvibactcriurn globosum, Brcvibactcrium 

. fuscum, Breribacterium kctoglutamicum, Brcvibactcrium hcicolum, Brcvibactcrium pusillum, 

Entcrobactcr acrogcncs, Erwinia amylovora, Erwinia carotovora, Erwinia hcrbicola, Erwinia 

Flavobactcrium rhcnanum, Flavobactcrium sewancnsc, Flavebacterium breve, Flavohactcrium 

rncningoscpticum, Micrococcus sp. CCM825, Morganclla morganii, Nocardia opaca, Nocardia rugosa, 

Planococcus cucinatus, Proteus rcttgcri, Propionibactcrium shermanii, Pscudomonas ,synxantha, 

Pscudomonas azotoformans, Pscudomonas ,fluorcscens, Pscudomonas ovalis, Pscudomonas stutzcri, 

• 
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Strcptomyccs coclicolor, Strcptomyccs flavclus, Streptomyccs griscolus, Streptomyccs lividans, 

Streptomyccs elivaccu-s, Strcptomyees tanetshicnsis, Strcptomyees virginiac, Strcptomyccs antibioticus, 

Streptomyccs cacaoi, Streptomyccs lavcndulac, Strcptomyccs viridochromogcncs, Acromonas 

anunoniaphilum, Set-rat-id maffeeseen-s,  SaIntend/a typhimurium, Salmonella schottmullcri,  or 

Xentlfenumes-eit447 

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

replacement of native regulatory promoter  sequences with altered regulatory promoter  sequences of the 

pck gene, wherein the altered regulatory promoter  sequence causes an increase in the pck transcription. 

The bacterial  cell of claim  1,  wherein  said regulatory sequences are  in the promoter region of  said  

pck gene.  

673.  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. 

-7-A.  The bacterial cell of claim 63, 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. 

8,5. 	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. 

976.  The bacterial cell of claim 85, wherein said exogenous promoter is a constitutive promoter. 

10.7. The bacterial cell of claim 45, wherein said exogenous promoter is an inducible promoter. 

44,8 The bacterial cell of claim -147, wherein the said inducible promoter is a lac promoter. 
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4-27 	The bacterial  cell of claim  1, further comprising one or more genetic modification that disrupts 

447 

treftsperters7 

4-67 	The bacterial  cell of claim  16, wherein  said sugar transporter  is a member  of major facilitator 

ewer-family: 

-4-7:9.  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 pf/B, ldhA,  focA,  

pflA, ack,  pta, pdh,  mgsA, tdeD  , tdcE  and poxB.  



The--bacte 

disnipts- 

Ether comp sing-(fl  one or more genetic-modification-that 

ependent-phoophetransferte,e-eystemt-and--(b)-mutation-iti one or morn - 

genes involv-ed-in-the-ferinentativeTathway, 

The bacterial-cell 	of cliiiin-1-744ther comprising: (a)--genetic-inedification-in-one-or-incre-genes 

fptsGrptsli-,-pieilrerr  and erm--tind- 

the-inactivation-o-f-gene-eepression 	in one-or-more-genes selected from 	a group-eensisting-elm, 	 

PeA, pflA, ack, pta, pdh, ings/1,, ideT);-tdcE  atisp 

20, 	The bacterial.  cell of claim  1, further compri 

associated-with-the-eriertition-ofthe TCA cycle, 

2-1-, 	The--bacterial-e-ell  of  claim 1, further comprising--a-genetia-modification-in-ene-egenes, 	

s E.3-1 eeted-froni- 	; . - - 	.. 	h, fiutiA,.fumB, fumC,fid.1BCD, ace74137- oeh7,1437ledrieiR7eispC2-,- 

and--,s44.- 

227 	The--baeterial-sell--of claim 1,  said  bacterial  cell  further eemprising-÷4a)--genetie-modifications 

leading-te-the4nectAntinii-of  gene-expression in one or more genes selected from the group consisting of 

efelhErldh+foe45-lA, ack,ptik-pdh7  thgsA, idea EckE  and parB; 	and--(4)--a-genetic-ineditination 	in-one 

iff-F110fe-genes-sel 
	

siating-ef-t.  ficihrfitynA,./antB37fiiin-G-ft-c-1748CD, 	acn,1147  

led, ic1R, apC,  and-,s,q91, 

2-3-, 	The-bacterial  cell of-chtini-1-7--farther-comprising--a--genetie-moditication-iii-ent-er-.more--genea 

'sting-of- -phospheenel--ate-earb 

en2-yme-and-NADP14-clependent-malie-enzyme, 

    

 

• 

  

   

    

24, 	The-bacterial  cell of claim  1, further-comprising-an-exageneas-ffliNntenarbenylase,  

2-5, 	The bacterial  cell of claim-2-7-7-wherein-sai&ffravete-carboxylase is from Lactobacillus lactis or. 

Serghum-vulgur-e-etr-Rh &opium- 	ctli. 
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2-6,10.  A genetically modified Escherichia coli  bacterial cell, wherein said genetically modified bacterial 

cell is 1414RL-43--5026-7,  NRRL B 50268, NRRL B 50269, NRRL B 50271, NRRL B 50272, NRRL B  

50273, NRRL B 50271, NRRL B 50275, NRRL B 50276, NRRL B 50277, NRRL B 50278,  NRRL B-

50279, NRRL B-50280, or NRRL B-50281. 

277 	An Escherichia coli bacterial  cell comprising:  (a) an inactivated  ldivi; (b) inactivated,foc.A;  (c) an 

: 

I

29,11 A method of producing succinic acid comprising: 

(a) Culturing a bacterial cell of claim 1; 

(b) Providing a carbon source; 

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

(d) Isolating succinic acid 

I

30.12.  The method of claim 3-211, wherein said bacterial cell is cultured in anaerobic condition, aerobic 

condition, microaerobic condition or combinations thereof. 

34-:13.  The method of claim 3-211, wherein said bacterial cell is cultured in a minimal salt growth 

medium. 

I

3-114.  The method of claim 3413, wherein said minimal salt growth medium comprises between 2% and 

20% (w/v) carbon source. 

33,15.  The method of claim 3211, wherein the said carbon source is glucose, fructose, xylose, 

arbinesearabinose, galactose, mannose, rhamnose, sucrose, cellobiose, hemicelluloses, glycerol or 

combination thereof. 
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341.6.  The method of claim 3-2.1.1, 

35:.17.  The method of claim 34.11,  

wherein said culturing is a batch process or fed batch process. 

wherein said culturing is a continuous process. 
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and  (b) a mutation  in  ; . 	• ; • 	: 	 • 	: 

 

fikaKBM-eper-e&- 

39, : : • . : Z - 	: • 	- 

dha-KLA4-eper-eft: 

40, :  (a) a mutation  in glcIA; (b) a mutation  in  

dkaKLM operon; and  (o) a mutation  in one or more genes coding for the proteins involved  in  

fennentlitive-pattiway, 

1
4-18. The bacterial cell according to any one of claims 1, 2, 3-8 or 91 30 or  39-13,  wherein said pck 

transcripts are endogenous pck transcripts. 


