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CLAIMS 

We claim: 

1. 	A Escherichia 	bacterial 	 increased levels -bacterial-An 	 colt 	cell comprising 	 of phosphoenol 

pyruvate carboxykinase (pck) gene transcripts and one or more genetic modifications in one or more 

from the 	 transcripts genes selected 	group consisting of ptsG, ptsH 5and ptsl, err and crp, said 	encoding 

active phosphoenol pyruvate carboxykinase (PCK), said cell exhibiting-md-wherein-  said cell exhibits 

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

gene product encoded by pts(1,421.41 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 sum codon in the coding region of the gene or combinations thereof. 

2, The l, 	 is -bacterial-cell of -claim 	wherein-said-bacterial cell 	a nen-rtuninant-bacterial cell, 

3, The-bacterial-cell-ef-cleim-13-wher • 	id 	is Escherithiet-eek-Ghteenebedemsr  -bacterium 

Glueenebeteter 	• 	— 	-• 	- - 	 Achrornohacter laetieten:  .- 	; 	. 	. 	 ohactcr viscosus, 

Agrebeeterium--tumcleteiens, Agrobaeterium-radiebaeter, Alcaligenes-leeealis„irtheeter-citreus, 

: 	, A-rthr-ebeeter-noneseens, Arthrobeeter--pereftfinelts, At • 	- 	- 	- 	 Arthrohactcr 

oxydans, 	 , 	: ; Anwebeteterium-saper-dt, 	 -aeteFfIE*. fil-filfiffiefifielgette:97--diVetrietatifik 

' 	 . 	 • 	NM, Brevibeeterieun- 	Bro.  . 	: 	 flavum, 

titscum, 	Brevihacterium 	keteglutamieum 	Brevibacieriuni--heleehtm7-- Brevibaeteri- n:- 

Brevibacterit 	. 	., 	I 	- 	• 	'efffit—&-e44. ....bfteterifilli—ifilifffer-i-ephilififf itiftt . 

linens, Brevibeeterium-prete 	C:orynebacterium 	 - rtniae, 	 acetopl 	 , 	. 

Corynebeeterium 	Coryncbaetcriwn 	- 	- callunae, 	 aceto 	: 

Enterobacter 	 Er 	 -- - 	 Erwinia kerbieekt--Erft4nia acrogenes, 	 . 	carotovora, 

• . 	- - 	 - 	. 	- en-peregrinttnfr--Fleveha..eteriu 	. 

- 	- 	 , 	 Flavebneterium 	breve, 	Rawl:meter-Put* : 	 vebacterium 	sewanense, 

., 	 ' 	 , 	. 	, 	- 	• . 	 . 	 . 	. 	. 	- 

Planoeoccus eucinatus, 	Proteus 	Propionibacteriu 	 - 	• rettgeri, 	 , . • 	. 

P-settdomonas 	- • 	 . 	. 	 • ctzotql 	, . 	, 	 . 	- 	 , : 	. 	stutzeriT  

Pseudo 	- 	' 	., 	- 	 . 	- • . 

' 	. 	• 	- ltrepelis%--R-Itedecoce- • 	- - 	 • 	ATC'C 15592, et 	. 	,. 	• 	 : . 	 - 	- 	. p. 

Rheeleeeeeus-sp: ATC'C 19070, Sporosarcina 	Stapp. 	- 	 -rte-f14ekielmiItevii7-Vibf4e urcae, 	 , 	. , 

i•Vie 	 . 	.. 	 - 	, 	 - 	 • • 	• 	. , 	 , . 	 . 	 . 	 • 	 , 
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coclicoler, 	 flaw/us, 	 griseolus, 

	

Strcptomyccs 	 Streptennyces 	Streptomyces 	 Streptomyccs 	lividans, 

. 	. 	. . 	. 	. 	.. 	. . 	. 	. 	. 	. .. 	, , 	IP 	 . 	: 	:iniaer-Str-eptemyees-antibietieut- 

Streptemyces 	Streptelnyees—luveraulae, 	Streptentyces cacam, 	 viridoehromogcnes, ---74erEM11911119 

• Bacillus sffltnenielek—Bae.  . 	, 	, 	circulars, 

Baeillus-,Jubt-iikg, 	1. 	 : 	! 	- 	 . 	„ 	.. , 	: 	, 	. 	igulanN7--&. ehe 

S'erratia 	 /la annnoniaphilum, 	 marcesccn6;---Salinone . 	 schottmulleri, 	or 

Xantheonona, citri. 

4:2. 	The bacterial cell of claim 1, wherein increased levels of said pck transcripts result from 

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

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

5,3. 	The-beetefial-eell,oceleim-43-wherein said-regulateiy-settnences-are-inAhe--prometer 	fegien-ef said 

pelf-gene: 

!, - 	_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-.:, . __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. 

8,6. 	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. 

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

4418. 	The bacterial cell of claim 86, wherein said exogenous promoter is an inducible promoter. 

4-1-:9. 	bacterial 	 44)8, 	the 	inducible 	is 	lac _The 	cell of claim 	wherein 	said 	promoter 	a 	promoter. 
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4-2, 	The li - - 	-- 	• 	... ther 	 disrupts : 	: 	 comprising one or more genetic medification that 

ave-ftinetioning-of-P-EP-flependent phosphotransferase-system, 

4-3, 	The-beetefial 	 12, 	 - 	• 	- 	- cell of claim 	wherein said-genetie-moditi : 	; 	; 	: 	_ 

for-the-structural-eomp- • - - 	- 	- -•• - " 	- • : .ease-stem. 

4-4, 	The bacterial 	 1, further cell of claim 	comprisingH 	Ofe--genetie-medifieatien-that 

disrupts the timetioniwg-of P-E-P-dependent-phosphetransfcrase system; -and--(b)-one-or---more-genetie 

- - 	 • 	- ding modifteations-that-upregulate-the-ekrussi 	: 	.. 	 -sugar-transporters, 

4-5, 	The bacterial 	16, 	 is 	AT-P-binding-eassette cell of claim 	wherein-said-RIVW-transperter 	a member of 

transporters, 

-l. 	The-beeterial-eell-ef-elaim-16, wherein-said-sugar is 	 facilitator -transporter 	a-member-of major 

super-family, 

-1-s7,10,_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 pf1B, ldhA,facA, 

tdcD, tdcE-and-peNg pflA. ack„pta, pdh, It:p./1, 



1-8, 	 • 	-- 	- 	- 	• 	- 	 - - 	-- 	- 	• 	- 	- : 	. 	. 	. 	: 	mg: 	(Et- 	: 	: 	: 	_ - 	. : 	. 

disrapts-the-a -of- ' - ' 	: 	- 	- • 	- 	• • 	• : 	: :- 	: 	.. 	- 	: 

genes-involved-in-the-fennentati 

4-9-: 	The-baeteti-al 	 I, further 	 in -eell of claim 	comprising: (a) genetie-modi-ffcation 	 genes 

• - 	-: t. 	: 	: . 	:.:.: 	: 

(he 	do 	 from-a-group-consisting-of-EakErkikel-;  -o# gene-expression.-in-one-er sere-germs-selected 

- 	- 	- 	Ida), hif-45.  . focA, pflA, . 	 , 	and- 	--e-y-B-: 

2-0-.- 	The-baeterial--cell- 	I, further 	 - - - 	-- 	• 	- of claim 	compri 	: 	: 	: 	: -ie-ene-or-MOre--genes 

asseeiated-witli-the-operatiou-of-the-TCA cycle. 

24, 	The bacterial 	 1, further 	 in cell of claim 	comprising a genetic-modification 	one or more genes 

icd, ic1R, selected-from-the-group-eci dkAmA,fitmB,litmC,frdABCD, accAB, acnAB, 	aspC, 

and sc/A. 

22. 	The - 	- 	• - 	- 	-- • 	- 	' -bacterial cell of chin 	: 	: 	 : 	. 	. 	g : (a) genetic--modiliefitions 

• — . : 	: 	: 	:  

IdhA, focal., 	 , 	- adhE, 	pflArelekv-piarpril . 	 peediti---aftE1-(134-a-genetic medifieation-in-one 

• -. 	- 	, or--mere--genes selected-frem--the-group-co 	_ : 	, 	T filint-;,fi-dABC'D, accAB, acnAB, 

loci, tom. espC', and scfA. 

23-.. 	The bacterial 1, further -cell of claim 	eomprising a genetie-moilifteation-iti-ene-or more genes 

- 	" 	- 	- 	• " seleeted-from---the-group-eon 	: 	: : 	:- : 	: 	• . : 	• : 	- 	- - 	it--malie 

elm-rue-and 	 -make-enzyme: NADPH dependent 

24, The-bacterial 	•• 	- • - 	• 	• • 	•• - cell of c . 	. 	- 	_ - 	- 	: carboxyl-me, 

25, The bacterial 	 27, -cell of claim 	wherein said pyrtwate-earbelase-is-fro' in--Ltiereiweil-heelactis or 

Sdith-UPII-14Elgeire-ef--RitizopiEmi-eili, 
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24-11,_A genetically modified Escherichia coil bacterial cell, wherein said genetically modified bacterial 

is NRRL B 50267, NRRL B 50268, NRRL B 50269, NRRL B 50271, NRRL B 50272, NRRL B cell 

50273, NRRL B 50274, NRRL B 50275, NRRL B 50276, NRRL B 50277, NRRL B 50278, NRRL B- 

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

2-7, 	 -. 	-: 	 ::--:- 	 - 	.,,, 	A: 	-:- ::- 	,.-: 	:- 	.-_ 	: 	:.- 	:: 	: 	:: 	: 	 : 	: 	: 	: 	:. 

inactivated 	inactivated 	inaetivated 	 inactivated 	 inactivated pflB; (d) 	ack4; (e) an 	mgsA; (f) an 	edhE; (g) an 

tdcD; 	inactivated tdcE; 	inaetivated 	inactivated 	inactivated (h) an 	 (i) -an 	aspC; (j) an 	sfcA; (k) an 	pts./1; (1) 

II- - 	-, -: 	-- 	- 	! 	- 	-- 	! 	- 	-. 	- 	 -:, 	! 	- 	-• . 	::- 	:...: 	: 	:.-- 	: 	: 	 : 	: 	: 	::: 	:.- . 	::, 	: 	::.:.- 	: 	 : 

-: 	- 	- 	- 	- 	-- 	-- 	- 	- 	-: 	- 	• 	-  : 	: 	2 	. :-: 	: 	.1: 	:. 	:. 	: 	..-- 	: 	: 	.- : 	: 	:- 

glucose. 

29,12. 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 

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

condition, microaerobic condition or combinations thereof. 

3-1-71 4. The method of claim 3212, wherein said bacterial cell is cultured in a minimal salt growth 

medium. 

3245. The 	 3414, 	 between 2% method of claim 	wherein said minimal salt growth medium comprises 	and 

20% (w/v) carbon source. 

.--;-3,16. The method of claim 3212, wherein the said carbon source is glucose, fructose, xylose, 

ar-binesearabinose, galactose, mannose, rhamnose, sucrose, cellobiose, hemicelluloses, glycerol or 

combination thereof. 
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34:17. The method of claim 3-212, wherein said culturing is a batch process or fed batch process. 

3-5:18. The method of claim 3212 wherein said culturing is a continuous process. 

in 347 	A bacterial 	in 	1 further comprising cell as 	claim 	 mutation 	gldA gene. 

3. 	A bacterial 	in 	1 further comprising 	in dhaKLM cell as 	claim 	 a mutation 	operon. 

3,s, 	, 	-• 	- 	- 	- 	-. -,- z 	- 	— 	- • .. t 	. 	. 	. 	:• 	t 	t : 	: 	:- 	. 	.: 	, 	t 	: 

dhaKLM-eper-eft, 

NT 	A bacterial 	in 	1 further in 	 in cell as 	claim 	comprising: (a) a mutation 	gldil; and (b) a mutation 

heron.  

407 	A bacterial 	in 	1 further 	 (a) 	 in 	 in cell as 	claim 	comprising: 	a mutation 	gld74; (b) a mutation 

dhaKLM 	 {-c-) 	 in 	or -more 	 for the 	involved in operon; and 	a mutation 	one genes coding 	proteins 

fementative-pathwalt: 

4-1-19. 	The bacterial 	 to cell according 	any one of claims 1, 2, 4-9 	101 30 	39 13, or 	or 	wherein said pck 

transcripts are endogenous pck transcripts. 


