
seq-list-ST25 
SEQUENCE LISTING 

<110> 	University of Florida Research Foundation, Inc. 
Zhang, 	xueli 
Jantama, Kaemwich 
Moore, 	Jonathan 
Jarboe, 	Laura 
Shanmugam, Keelnatham 
Ingram, 	Lonnie 

<120> 	Engineering the Pathway for Succinate Production 

<130> 	UF.817XC1 

<150> 	US 61/166,903 
<151> 	2009-04-02 

<160> 	194 

<170> 	Patentln version 3.3 

<210> 	1 
<211> 	18 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	translational 	stop sequence 

<400> 	1 
gcctaattaa ttaatccc 18 

<210> 	2 
<211> 	65 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for ldhA 

<400> 	2 
atgaactcgc cgttttatag cacaaaacag tacgacaaga agtacgtgta ggctggagct 60 

gcttc 65 

<210> 	3 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for ldhA 

<400> 	3 
ttaaaccagt tcgttcgggc aggtttcgcc tttttccaga ttgctcatat gaatatcctc 60 

cttag 65 

<210> 	4 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for adhE 
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<400> 	4 
atggctgtta ctaatgtcgc tgaacttaac gcactcgtag agcgtgtgta ggctggagct 60 

gcttc 65 

<210> 	5 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for adhE 

<400> 	5 
ttaagcggat tttttcgctt ttttctcagc tttagccgga gcagccatat gaatatcctc 60 

cttag 65 

<210> 	6 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for ackA 

<400> 	6 
atgtcgagta agttagtact ggttctgaac tgcggtagtt cttcagtgta ggctggagct 60 

gcttc 65 

<210> 	7 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for ackA 

<400> 	7 
tcaggcagtc aggcggctcg cgtcttgcgc gataaccagt tcttccatat gaatatcctc 60 

cttag 65 

<210> 	8 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for focA-plfB 

<400> 	8 
ttactccgta tttgcataaa aaccatgcga gttacgggcc tataagtgta ggctggagct 60 

gcttc 65 

<210> 	9 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 
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<220> 
<223> 	Primer set for focA-plfB 

<400> 	9 
atagattgag tgaaggtacg agtaataacg tcctgctgct gttctcatat gaatatcctc 60 

cttag 65 

<210> 	10 
<211> 	30 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for JMcatsacB 

<400> 	10 
ttagctagca tgtgacggaa gatcacttcg 30 

<210> 	11 
<211> 	31 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer JMcatsacB 

<400> 	11 
ccgctagcat caaagggaaa actgtccata t 31 

<210> 	12 
<211> 	32 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for cat-up2/sacB-down2 

<400> 	12 
agagaggata tctgtgacgg aagatcactt cg 32 

<210> 	13 
<211> 	32 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for cat-up2/sacB-down2 

<400> 	13 
agagaggata tcgaattgat ccggtggatg ac 32 

<210> 	14 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for mgsA-up/down 

<400> 	14 
cagctcatca accaggtcaa 20 
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<210> 	15 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for mgsA-up/down 

<400> 	15 
aaaagccgtc acgttattgg 

<210> 	16 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for mgsA-1/2 

<400> 	16 
agcgttatct cgcggaccgt 

<210> 	17 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for mgsA-1/2 

<400> 	17 
aagtgcgagt cgtcagttcc 

<210> 	18 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for poxB-up/down 

<400> 	18 
aagcaataac gttccggttg 

<210> 	19 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for poxB-up/down 

<400> 	19 
ccactttatc cagcggtagc 

<210> 	20 
<211> 	19 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for pox13-1/2 

20 

20 

20 

20 

20 
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<400> 	20 
gacgcggtga tgaagtgat 

<210> 	21 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for pox6-1/2 

<400> 	21 
tttggcgata taagctgcaa 

<210> 	22 
<211> 	29 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for pck-F/R 

<400> 	22 
ttggctaagg agcagtgaaa tgcgcgtta 

<210> 	23 
<211> 	25 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for pck-F/R 

<400> 	23 
cacgacaaaa gaagggtaaa taaac 

<210> 	24 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for pck-2/3 

<400> 	24 
ttgttaacgc gcatttcact 

<210> 	25 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for pck-2/3 

<400> 	25 
gcgatagcgg ctactgtcat 

<210> 	26 
<211> 	18 
<212> 	DNA 

19 

20 

29 

25 

20 

20 
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<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for pck (RT-PCR) 

<400> 	26 
gacgatacca ctcgcgat 18 

<210> 	27 
<211> 	19 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for pck (RT-PCR) 

<400> 	27 
gtcgacaacg aacagacgt 19 

<210> 	28 
<211> 	17 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for birA (RT-PCR) 

<400> 	28 
atcgtgatgg cggaagt 17 

<210> 	29 
<211> 	19 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for birA (RT-PCR) 

<400> 	29 
cttgcgatcc tgcagatag 19 

<210> 	30 
<211> 	32 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for JM4161 sense/comp 

<400> 	30 
accgcatcag gcgcctaatt aattaatccc gg 32 

<210> 	31 
<211> 	32 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for JM4161 sense/comp 

<400> 	31 
ccgggattaa ttaattaggc gcctgatgcg gt 32 
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<210> 	32 
<211> 	30 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for JMpELO4F1/R1 

<400> 	32 
cagcagatct aagtaaatcg cgcgggtttg 

<210> 	33 
<211> 	30 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for JMpELO4F1/R1 

<400> 	33 
cagcagatct agcggctatt taacgaccct 

<210> 	34 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for JMackA-F1/R1 

<400> 	34 
gcctgaaggc ctaagtagta 

<210> 	35 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for JMackA-F1/R1 

<400> 	35 
gcacgatagt cgtagtctga 

<210> 	36 
<211> 	20 
<212> 	DNA 
<213> 	Primer set for JMackA upl/downl 

<400> 	36 
gttgagcgct tcgctgtgag 

<210> 	37 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for JMackA upl/downl 

<400> 	37 
gccgcaatgg ttcgtgaact 

Page 7 

30 

30 

20 

20 

20 

20 



seq-list-ST25 

<210> 	38 
<211> 	31 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for DicatsacB up3/down3 

<400> 	38 
ctcacctcga gtgtgacgga agatcacttc g 31 

<210> 	39 
<211> 	34 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for ]mcatsacB up3/down3 

<400> 	39 
gtgcaggatc catcaaaggg aaaactgtcc atat 34 

<210> 	40 
<211> 	59 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for SfPBXPS sense/comp 

<400> 	40 
atgtaggcgc cattaattaa tggatccact atctcgagat taattaatcc cgggactat 59 

<210> 	41 
<211> 	59 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for SfPBXPS sense/comp 

<400> 	41 
atagtcccgg gattaattaa tctcgagata gtggatccat taattaatgg cgcctacat 59 

<210> 	42 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for wmadhE A/c 

<400> 	42 
atggctgtta ctaatgtcgc tgaacttaac gcactcgtag agcgtcggca cgtaagaggt 60 

tccaa 65 

<210> 	43 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 
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<220> 
<223> 	Primer set for WmadhE A/C 

<400> 	43 
ttaagcggat tttttcgctt ttttctcagc tttagccgga gcagcacact gcttccggta 60 

gtcaa 65 

<210> 	44 
<211> 	64 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for WM1dhA A/c 

<400> 	44 
atgaaactcg ccgtttatag cacaaaacag tacgacaaga agtacggcac gtaagaggtt 60 

ccaa 64 

<210> 	45 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for WMldhA A/C 

<400> 	45 
ttaaaccagt tcgttcgggc aggtttcgcc tttttccaga ttgctacact gcttccggta 60 

gtcaa 65 

<210> 	46 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for wmpflB A/c 

<400> 	46 
ttactccgta tttgcataaa aaccatgcga gttacgggcc tataacggca cgtaagaggt 60 

tccaa 65 

<210> 	47 
<211> 	69 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for WMpflB A/c 

<400> 	47 
ttacatagat tgagtgaagg tacgagtaat aacgtcctgc tgctgttcta cactgcttcc 60 

ggtagtcaa 69 

<210> 	48 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for tdcDE-up/down 

<400> 	48 
cgccgacaga gtaataggtt 

<210> 	49 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for tdcDE-up/down 

<400> 	49 
tgatgagcta cctggtatgg 

<210> 	50 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for tdcDE-F7/R7 

<400> 	50 
cgatgcggtg gccaattaag 

<210> 	51 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for tdcDE-F7/R7 

<400> 	51 
gacgacgtgc tggattacga 

<210> 	52 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for c tF-up2/down2 

<400> 	52 
gggtattcag gcgttcgata 

<210> 	53 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for citF-up2/down2 

<400> 	53 
gcccgagagg atgactatgt 

20 

20 

20 

20 

20 

20 
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<210> 	54 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for citF-2/3 

<400> 	54 
ggtgatcgat gttgtgcatc 

<210> 	55 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for citF-2/3 

<400> 	55 
cccgttcttg tcgttgagat 

<210> 	56 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for IO-adhE-up/down 

<400> 	56 
gctgctccgg ctaaagctga 

<210> 	57 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for IO-adhE-up/down 

<400> 	57 
acgctctacg agtgcgttaa 

<210> 	58 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for up-focA/Mid-pflB 

<400> 	58 
agatcgccag ccgctgcaat 

<210> 	59 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
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<223> 	Primer set for up-focA/Mid-pflB 

<400> 	59 
aaccgttggt gtccagacag 20 

<210> 	60 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for I0-yca0-up/I0-midpf1B-down 

<400> 	60 
gcctacattg cgtaggctat 20 

<210> 	61 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for IO-yca0-up/I0-midpf1B-down 

<400> 	61 
gcagcaggac gttattactc 20 

<210> 	62 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for ldhA-A/C 

<400> 	62 
atgaaactcg ccgtttatag 20 

<210> 	63 
<211> 	19 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for ldhA-A/C 

<400> 	63 
ttaaaccagt tcgttgccc 19 

<210> 	64 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for I0/1dhA-up/down 

<400> 	64 
cgttcgatcc gtatccaagt 20 

<210> 	65 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for I0-1dhA-up/down 

<400> 	65 
aggctggaac tcggactact 20 

<210> 	66 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for aspC-up/down 

<400> 	66 
tccatcgctt acaccaaatc 20 

<210> 	67 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for aspc-up/down 

<400> 	67 
tgggggatga cgtgatattt 20 

<210> 	68 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for aspc-1/2 

<400> 	68 
agataacatg gctccgctgt 20 

<210> 	69 
<211> 	19 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for aspC-1/2 

<400> 	69 
aggagcggcg gtaatgttc 19 

<210> 	70 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for sfcA-up/down 

<400> 	70 
ctatgcttga tcggcaacct 20 
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<210> 	71 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for sfcA-up/down 

<400> 	71 
acgatcgcct ggttttaatg 

<210> 	72 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for sfcA-1/2 

<400> 	72 
taccgccgta cctccatcta 

<210> 	73 
<211> 	22 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Primer set for sfcA-1/2 

<400> 	73 
cgtaagggat ataaagcgaa cg 

<210> 	74 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for ackA-up/pta-down 

<400> 	74 
cgggacaacg ttcaaaacat 

<210> 	75 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for ackA-up/pta-down 

<400> 	75 
attgcccatc ttcttgttgg 

<210> 	76 
<211> 	21 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
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<223> 	Primer set for ackA-2/pta-2 

<400> 	76 
aactaccgca gttcagaacc a 21 

<210> 	77 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Primer set for ackA-2/pta-2 

<400> 	77 
tctgaacacc ggtaacacca 20 

<210> 	78 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	pck-Pro-up 

<400> 	78 
cacggtagca acaacattgc 20 

<210> 	79 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-Pro-down 

<400> 	79 
agaaagcgtc gacaacgaac 20 

<210> 	80 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-Pro-1 

<400> 	80 
atgcgcgtta acaatggttt 20 

<210> 	81 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-Pro-2 

<400> 	81 
atggataacg ttgaactttc 20 

<210> 	82 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	ptsI-D-up 

<400> 	82 
cgcattatgt tcccgatgat 20 

<210> 	83 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsl-D-down 

<400> 	83 
gcctttcagt tcaacggtgt 20 

<210> 	84 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsl-D-1 

<400> 	84 
cggcccaatt tactgcttag 20 

<210> 	85 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsl-D-2 

<400> 	85 
atccccagca acagaagtgt 20 

<210> 	86 
<211> 	29 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	pck-F 

<400> 	86 
ttggctaagg agcagtgaaa tgcgcgtta 29 

<210> 	87 
<211> 	25 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	pck-R 

<400> 	87 
cacgacaaaa gaagggtaaa taaac 25 
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<210> 	88 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-2 

<400> 	88 
ttgttaacgc gcatttcact 

<210> 	89 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-3 

<400> 	89 
gcgatagcgg ctactgtcat 

<210> 	90 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	sfcA-up 

<400> 	90 
ctatgcttga tcggcaacct 

<210> 	91 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	sfcA-down 

<400> 	91 
acgatcgcct ggttttaatg 

<210> 	92 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	sfcA-1 

<400> 	92 
taccgccgta cctccatcta 

<210> 	93 
<211> 	22 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
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<223> 	sfcA-2 

<400> 	93 
cgtaagggat ataaagcgaa cg 22 

<210> 	94 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ppc-up 

<400> 	94 
tcaaacgatg cccaactgta 20 

<210> 	95 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ppc-down 

<400> 	95 
tttaatccgc ttcggaaaga 20 

<210> 	96 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ppc-1 

<400> 	96 
gtcactattg ccgggattgc 20 

<210> 	97 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ppc-2 

<400> 	97 
caatgcggaa tattgttcgt 20 

<210> 	98 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-up 

<400> 	98 
tccgggcagt agtattttgc 20 

<210> 	99 
<211> 	20 

Page 18 



seq-list-ST25 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-down 

<400> 	99 
atggctggat caaagtcagc 

<210> 	100 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-1 

<400> 	100 
cctggcgaaa ctgtttatcg 

<210> 	101 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-2 

<400> 	101 
ttgttaacgc gcatttcact 

<210> 	102 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	maeB-up 

<400> 	102 
gcatcctggg gatgataatg 

<210> 	103 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	maeB-down 

<400> 	103 
tttcttcgcc agttcctcac 

<210> 	104 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	maeB-1 

<400> 	104 
aacccaaccg ctgtaatttt t 

20 

20 

20 

20 

20 

21 
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<210> 	105 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	maes-2 

<400> 	105 
ctggaactgg aaattcatgg 

<210> 	106 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-Pro-up 

<400> 	106 
cacggtagca acaacattgc 

<210> 	107 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-Pro-down 

<400> 	107 
agaaagcgtc gacaacgaac 

<210> 	108 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-Pro-1 

<400> 	108 
atgcgcgtta acaatggttt 

<210> 	109 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-Pro-2 

<400> 	109 
atggataacg ttgaactttc 

<210> 	110 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
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<223> 	ptsl-D-up 

<400> 	110 
cgcattatgt tcccgatgat 20 

<210> 	111 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsi-D-down 

<400> 	111 
gcctttcagt tcaacggtgt 20 

<210> 	112 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsi-D-1 

<400> 	112 
cggcccaatt tactgcttag 20 

<210> 	113 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsi-D-2 

<400> 	113 
atccccagca acagaagtgt 20 

<210> 	114 
<211> 	29 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-F 

<400> 	114 
ttggctaagg agcagtgaaa tgcgcgtta 29 

<210> 	115 
<211> 	25 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-R 

<400> 	115 
cacgacaaaa gaagggtaaa taaac 25 

<210> 	116 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-2 

<400> 	116 
ttgttaacgc gcatttcact 20 

<210> 	117 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-3 

<400> 	117 
gcgatagcgg ctactgtcat 20 

<210> 	118 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	cra-up 

<400> 	118 
gcggtaagct tgatgcattt 20 

<210> 	119 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	cra-down 

<400> 	119 
cttccccggt taacagtcct 20 

<210> 	120 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsHI-up1 

<400> 	120 
tcatcgggtg agcgttattt 20 

<210> 	121 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsHl-downl 

<400> 	121 
tgaccgtcca gcgtaatagc 20 
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<210> 	122 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsHl-up2 

<400> 	122 
catcctgggc ctgaagatta 

<210> 	123 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsHI-down2 

<400> 	123 
agcaatacca tcaccaacga 

<210> 	124 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	crr-up 

<400> 	124 
cccgcgcatt aagaagatta 

<210> 	125 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	crr-down 

<400> 	125 
ctcatcagtg gcttgctgaa 

<210> 	126 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsG-up 

<400> 	126 
gaagaactgg cgcaggtaac 

<210> 	127 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
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<223> 	ptsG-down 

<400> 	127 
aaggaaacgc cgttaatcct 20 

<210> 	128 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	cyaA-up 

<400> 	128 
tcgccatcaa cttgtctttg 20 

<210> 	129 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	cyaA-down 

<400> 	129 
aaaggcgatg agtggatttg 20 

<210> 	130 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	crp-S-up 

<400> 	130 
tgagttgccg tccattaaaa 20 

<210> 	131 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	crp-S-down 

<400> 	131 
aatcgtaatt cgccaagcat 20 

<210> 	132 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	cpdA-S-up 

<400> 	132 
gaagtgtgtt caagccagca 20 

<210> 	133 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	cpdA-S-down 

<400> 	133 
aggacaatgg attccagcag 20 

<210> 	134 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ygi F-S-up 

<400> 	134 
atcagtgtcg ctacgcaaag 20 

<210> 	135 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ygi F-S-down 

<400> 	135 
gctgtcctgc acaaaatcac 20 

<210> 	136 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	sxy-S-up 

<400> 	136 
tttacttgct gcggatgaga 20 

<210> 	137 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	sxy-S-down 

<400> 	137 
tatctcagcc ctcggtgctc 20 

<210> 	138 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	csrA-up 

<400> 	138 
cagcgttagc cagtgtgaaa 20 
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<210> 	139 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	csrA-down 

<400> 	139 
acgcctctta cgagtgcttc 

<210> 	140 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	csrB-S-up 

<400> 	140 
ctgtaggaga tcgccaggaa 

<210> 	141 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	csrB-s-down 

<400> 	141 
tctaacaaat cgtgcattcg 

<210> 	142 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	csrC-s-up 

<400> 	142 
gccatacgct ttgtgagaca 

<210> 	143 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	csrC-S-down 

<400> 	143 
agtcacgccc aatggaatag 

<210> 	144 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
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<223> 	csrD-S-up1 

<400> 	144 
atgtgcatga tggattggaa 20 

<210> 	145 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	csrD-S-downl 

<400> 	145 
cggtatcctg accactacgc 20 

<210> 	146 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	csrD-S-up2 

<400> 	146 
gtgattttgc tgcgctgtta 20 

<210> 	147 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	csrD-S-down2 

<400> 	147 
acaaggcgca aaaatcatct 20 

<210> 	148 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	uvrY-s-upl 

<400> 	148 
cctcgtcatg ttgcaatgaa 20 

<210> 	149 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	uvrY-s-downl 

<400> 	149 
tatcatcgcg tagcaaaacg 20 

<210> 	150 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	barA-s-upl 

<400> 	150 
ttttgcttcg ctgctgtaaa 20 

<210> 	151 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	barA-s-downl 

<400> 	151 
tcaggcacgt cgcttttaat 20 

<210> 	152 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	barA-s-up2 

<400> 	152 
cgcgatcacc tgaatacgat 20 

<210> 	153 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	barA-s-down2 

<400> 	153 
ctggctggac gttcgataac 20 

<210> 	154 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	barA-s-up3 

<400> 	154 
tggcctatgt cgaaccaaac 20 

<210> 	155 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	mlc-s-upl 

<400> 	155 
ctggcaaata acccgaatgt 20 
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<210> 	156 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	mlc-s-downl 

<400> 	156 
ccagggcatc tttattacgc 

<210> 	157 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	mlc-s-up2 

<400> 	157 
tgaaactgaa gcctggcact 

<210> 	158 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	xz-ldhA-up 

<400> 	158 
gataacggag atcgggaatg 

<210> 	159 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	xz-ldhA-down 

<400> 	159 
ctttggctgt cagttcacca 

<210> 	160 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	xz-ldhA-1 

<400> 	160 
tctggaaaaa ggcgaaacct 

<210> 	161 
<211> 	21 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
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<223> 	xz-ldhA-2 

<400> 	161 
tttgtgctat aaacggcgag t 21 

<210> 	162 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Pf1B-up2 

<400> 	162 
tgtccgagct taatgaaaag tt 22 

<210> 	163 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Pf1B-down2 

<400> 	163 
cgagtaataa cgtcctgctg ct 22 

<210> 	164 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Pf1B-5 

<400> 	164 
aaacgggtaa caccccagac 20 

<210> 	165 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Pf1B-6 

<400> 	165 
cggagtgtaa acgtcgaaca 20 

<210> 	166 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	adhE-up 

<400> 	166 
catgctaatg tagccaccaa a 21 

<210> 	167 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	adhE-down 

<400> 	167 
ttgcaccacc atccagataa 20 

<210> 	168 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	adhE-1 

<400> 	168 
tccggctaaa gctgagaaaa 20 

<210> 	169 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	adhE-2 

<400> 	169 
gtgcgttaag ttcagcgaca 20 

<210> 	170 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-Pro-up 

<400> 	170 
cacggtagca acaacattgc 20 

<210> 	171 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-Pro-down 

<400> 	171 
agaaagcgtc gacaacgaac 20 

<210> 	172 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	pck-Pro-1 

<400> 	172 
atgcgcgtta acaatggttt 20 
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<210> 	173 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-Pro-2 

<400> 	173 
atggataacg ttgaactttc 

<210> 	174 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	pck-P-2 

<400> 	174 
ttcactgctc cttagccaat 

<210> 	175 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsI-D-up 

<400> 	175 
cgcattatgt tcccgatgat 

<210> 	176 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsI-D-down 

<400> 	176 
gcctttcagt tcaacggtgt 

<210> 	177 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsi-D-1 

<400> 	177 
cggcccaatt tactgcttag 

<210> 	178 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
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<223> 	ptsl-D-2 

<400> 	178 
atccccagca acagaagtgt 20 

<210> 	179 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsG-up 

<400> 	179 
gaagaactgg cgcaggtaac 20 

<210> 	180 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsG-down 

<400> 	180 
aaggaaacgc cgttaatcct 20 

<210> 	181 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsG-1 

<400> 	181 
cctgaaaacc gagatggatg 20 

<210> 	182 
<211> 	20 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	ptsG-2 

<400> 	182 
catcagcgat ttaccgacct 20 

<210> 	183 
<211> 	65 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	ptsH-D-up 

<400> 	183 
atgttccagc aagaagttac cattaccgct ccgaacggtc tgcacgtgta ggctggagct 60 

gcttc 65 
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<210> 	184 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	ptsH-D-down 

<400> 	184 
ttactcgagt tccgccatca gtttaaccag atgttcaacc gctttcatat gaatatcctc 60 

cttag 65 

<210> 	185 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	ptsi-D-up 

<400> 	185 
atgatttcag gcattttagc atccccgggt atcgctttcg gtaaagtgta ggctggagct 60 

gcttc 65 

<210> 	186 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	ptsl-D-down 

<400> 	186 
ttagcagatt gttttttctt caatgaactt gttaaccagc gtcatcatat gaatatcctc 60 

cttag 65 

<210> 	187 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	gldA-up 

<400> 	187 
tgtata agc gccgcacaag 20 

<210> 	188 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	gldA-down 

<400> 	188 
gatggcaagg ttggtattgg 20 

<210> 	189 
<211> 	20 
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<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	gldA-1 

<400> 	189 
accagtacgg tcagcgtttc 20 

<210> 	190 
<211> 	20 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	gidA-2 

<400> 	190 
acccggtgat tgaataatgc 20 

<210> 	191 
<211> 	64 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	dhaKL-D-up 

<400> 	191 
atgaaaaaat tgatcaatga tgtgcaagac gtactggacg aacaatgtag gctggagctg 60 

cttc 64 

<210> 	192 
<211> 	65 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	dhaKL-D-down 

<400> 	192 
ttactctttt gcggctaacg ccaacatttg catcataaac atcaccatat gaatatcctc 60 

cttag 65 

<210> 	193 
<211> 	64 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	dhaM-D-up 

<400> 	193 
gtgatggtaa acctggtcat agtttcacat agcagccgac tgggatgtag gctggagctg 60 

cttc 64 

<210> 	194 
<211> 	64 
<212> 	DNA 
<213> 	Artificial Sequence 
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<220> 
<223> 	dhaM-D-down 

<400> 	194 
ttaaccctga cggttgaaac gttgcgtttt aacgtccagc gttagatatg aatatcctcc 60 

ttag 
	

64 
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