
Sequence listing(0PA18147) 
<110> 	CJ CheilJedang Corporation 

<120> 	Novel aspartokinase variant and method of producing L-amino acid using the same 

<130> 	0PA18147 

<150> 	10-2017-0083437 
<151> 	2017-06-30 

<160> 	36 

<170> 	KoPatentln 3.0 

<210> 	1 
<211> 	421 
<212> 	PRT 
<213> 	Corynebacterium glutamicum 

<400> 	1 
Val Ala Leu Val Val Gln Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

	

1 	 5 	 10 	 15 

Glu Arg Ile Arg Asn Val Ala Glu Arg Ile Val Ala Thr Lys Lys Ala 

	

20 	 25 	 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 	 40 	 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

	

50 	 55 	 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg Ile Ser Asn Ala Leu 

	

65 	 70 	 75 	 80 

Val Ala Met Ala Ile Glu Ser Leu Gly Ala Glu Ala Gln Ser Phe Thr 

	

85 	 90 	 95 

Gly Ser Gln Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

	

100 	 105 	 110 

Ile Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 
115 	 120 	 125 

Lys Ile Cys Ile Val Ala Gly Phe Gln Gly Val Asn Lys Glu Thr Arg 

	

130 	 135 	 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 	 150 	 155 	 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu Ile Tyr Ser Asp Val 

	

165 	 170 	 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg Ile Val Pro Asn Ala Gln Lys 

	

180 	 185 	 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 	 200 	 205 

Ser Lys Ile Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

	

210 	 215 	 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 	 230 	 235 	 240 

Ile Ala Gly Ser Met Glu Asp Ile Pro Val Glu Glu Ala Val Leu Thr 

	

245 	 250 	 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly Ile 

Page 1 



Sequence listing(0PA18147) 
260 	 265 	 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 	 280 
	

285 

Ala Glu Ile Asn Ile Asp Met Val Leu Gln Asn Val Ser Ser Val Glu 
290 	 295 	 300 

Asp Gly Thr Thr Asp Ile Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 	 310 	 315 	 320 

Arg Ala Met Glu Ile Leu Lys Lys Leu Gln Val Gln Gly Asn Trp Thr 
325 	 330 	 335 

Asn Val Leu Tyr Asp Asp Gln Val Giy Lys Val Ser Leu Val Gly Ala 
340 	 345 	 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 	 360 	 365 

Arg Asp Val Asn Val Asn Ile Glu Leu Ile Ser Thr Ser Glu Ile Arg 
370 	 375 	 380 

Ile Ser Val Leu Ile Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 	 390 	 395 	 400 

Leu His Glu Gin Phe Gln Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 	 410 	 415 

Ala Gly Thr Gly Arg 
420 

<210> 	2 
<211> 	1266 
<212> 	DNA 
<213> 	Corynebacterium glutamicum 

<400> 	2 
gtggccctgg tcgtacagaa atatggcggt tcctcgcttg agagtgcgga acgcattaga 	60 

aacgtcgctg aacggatcgt tgccaccaag aaggctggaa atgatgtcgt ggttgtctgc 	120 

tccgcaatgg gagacaccac ggatgaactt ctagaacttg cagcggcagt gaatcccgtt 	180 

ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcgtatttc taacgctctc 	240 

gtcgccatgg ctattgagtc ccttggcgca gaagcccaat ctttcacggg ctctcaggct 	300 

ggtgtgctca ccaccgagcg ccacggaaac gcacgcattg ttgatgtcac tccaggtcgt 	360 

gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gggtgttaat 	420 

aaagaaaccc gcgatgtcac cacgttgggt cgtggtggtt ctgacaccac tgcagttgcg 	480 

ttggcagctg ctttgaacgc tgatgtgtgt gagatttact cggacgttga cggtgtgtat 	540 

accgctgacc cgcgcatcgt tcctaatgca cagaagctgg aaaagctcag cttcgaagaa 	600 

atgctggaac ttgctgctgt tggctccaag attttggtgc tgcgcagtgt tgaatacgct 	660 

cgtgcattca atgtgccact tcgcgtacgc tcgtcttata gtaatgatcc cggcactttg 	720 

attgccggct ctatggagga tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc 	780 

gacaagtccg aagccaaagt aaccgttctg ggtatttccg ataagccagg cgaggctgcg 	840 

aaggttttcc gtgcgttggc tgatgcagaa atcaacattg acatggttct gcagaacgtc 	900 
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tcttctgtag aagacggcac caccgacatc accttcacct gccctcgttc cgacggccgc 	960 

cgcgcgatgg agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac 	1020 

gacgaccagg tcggcaaagt ctccctcgtg ggtgctggca tgaagtctca cccaggtgtt 	1080 

accgcagagt tcatggaagc tctgcgcgat gtcaacgtga acatcgaatt gatttccacc 	1140 

tctgagattc gtatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca 	1200 

ttgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga 	1260 

cgctaa 	 1266 

<210> 	3 
<211> 	421 
<212> 	PRT 
<213> 	Corynebacterium glutamicum 

<400> 	3 
Val Ala Leu Val Val Gln Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

1 	 5 	 10 	 15 

Glu Arg Ile Arg Asn Val Ala Glu Arg Ile Val Ala Thr Lys Lys Ala 

	

20 	 25 	 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 	 40 	 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 
50 	 55 	 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg Ile Ser Asn Ala Leu 
65 	 70 	 75 	 80 

Val Ala Met Ala Ile Glu Ser Leu Gly Ala Glu Ala Gln Ser Phe Thr 

	

85 	 90 	 95 

Gly Ser Gln Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

	

100 	 105 	 110 

Ile Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 
115 	 120 	 125 

Lys Ile Cys Ile Val Ala Gly Phe Gln Gly Val Asn Lys Glu Thr Arg 
130 	 135 	 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 	 150 	 155 	 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu Ile Tyr Ser Asp Val 

	

165 	 170 	 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg Ile Val Pro Asn Ala Gln Lys 

	

180 	 185 	 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 	 200 	 205 

Ser Lys Ile Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 	 215 	 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 	 230 	 235 	 240 

Ile Ala Gly Ser Met Glu Asp Ile Pro Val Glu Glu Ala Val Leu Thr 
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245 	 250 	 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly Ile 
260 	 265 	 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 	 280 	 285 

Ala Glu Ile Asn Ile Asp Met Val Leu Gln Asn Val Ser Ser Val Glu 
290 	 295 	 300 

Asp Gly Thr Thr Asp Ile Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 	 310 	 315 	 320 

Arg Ala Met Glu Ile Leu Lys Lys Leu Gln Val Gln Gly Asn Trp Thr 
325 	 330 	 335 

Asn Val Leu Tyr Asp Asp Gln Val Gly Lys Val Ser Leu Val Gly Ala 
340 	 345 	 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 	 360 	 365 

Arg Asp Val Asn Val Asn Ile Glu Lys Ile Ser Thr Ser Glu Ile Arg 
370 	 375 	 380 

Ile Ser Val Leu Ile Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 	 390 	 395 	 400 

Leu His Glu Gln Phe Gln Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 	 410 	 415 

Ala Gly Thr Gly Arg 
420 

<210> 	4 
<211> 	1266 
<212> 	DNA 
<213> 	Corynebacterium glutamicum 

<400> 	4 
gtggccctgg tcgtacagaa atatggcggt tcctcgcttg agagtgcgga acgcattaga 	60 

aacgtcgctg aacggatcgt tgccaccaag aaggctggaa atgatgtcgt ggttgtctgc 	120 

tccgcaatgg gagacaccac ggatgaactt ctagaacttg cagcggcagt gaatcccgtt 	180 

ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcgtatttc taacgctctc 	240 

gtcgccatgg ctattgagtc ccttggcgca gaagcccaat ctttcacggg ctctcaggct 	300 

ggtgtgctca ccaccgagcg ccacggaaac gcacgcattg ttgatgtcac tccaggtcgt 	360 

gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gggtgttaat 	420 

aaagaaaccc gcgatgtcac cacgttgggt cgtggtggtt ctgacaccac tgcagttgcg 	480 

ttggcagctg ctttgaacgc tgatgtgtgt gagatttact cggacgttga cggtgtgtat 	540 

accgctgacc cgcgcatcgt tcctaatgca cagaagctgg aaaagctcag cttcgaagaa 	600 

atgctggaac ttgctgctgt tggctccaag attttggtgc tgcgcagtgt tgaatacgct 	660 

cgtgcattca atgtgccact tcgcgtacgc tcgtcttata gtaatgatcc cggcactttg 	720 

attgccggct ctatggagga tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc 	780 
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gacaagtccg aagccaaagt aaccgttctg ggtatttccg ataagccagg cgaggctgcg 	840 

aaggttttcc gtgcgttggc tgatgcagaa atcaacattg acatggttct gcagaacgtc 	900 

tcttctgtag aagacggcac caccgacatc accttcacct gccctcgttc cgacggccgc 	960 

cgcgcgatgg agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac 	1020 

gacgaccagg tcggcaaagt ctccctcgtg ggtgctggca tgaagtctca cccaggtgtt 	1080 

accgcagagt tcatggaagc tctgcgcgat gtcaacgtga acatcgaaaa gatttccacc 	1140 

tctgagattc gtatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca 	1200 

ttgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga 	1260 

cgctaa 	 1266 

<210> 	5 
<211> 	421 
<212> 	PRT 
<213> 	Corynebacterium glutamicum 

<400> 	5 
Val Ala Leu Val Val Gln Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

	

1 	 5 	 10 	 15 

Glu Arg Ile Arg Asn Val Ala Glu Arg Ile Val Ala Thr Lys Lys Ala 

	

20 	 25 	 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 	 40 	 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

	

50 	 55 	 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg Ile Ser Asn Ala Leu 

	

65 	 70 	 75 	 80 

Val Ala Met Ala Ile Glu Ser Leu Gly Ala Glu Ala Gln Ser Phe Thr 

	

85 	 90 	 95 

Gly Ser Gln Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

	

100 	 105 	 110 

Ile Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 
115 	 120 	 125 

Lys Ile Cys Ile Val Ala Gly Phe Gln Gly Val Asn Lys Glu Thr Arg 

	

130 	 135 	 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 	 150 	 155 	 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu Ile Tyr Ser Asp Val 

	

165 	 170 	 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg Ile Val Pro Asn Ala Gln Lys 

	

180 	 185 	 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 	 200 	 205 

Ser Lys Ile Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

	

210 	 215 	 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
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225 	 230 	 235 	 240 

Ile Ala Gly Ser Met Glu Asp Ile Pro Val Glu Glu Ala Val Leu Thr 
245 	 250 	 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly Ile 
260 	 265 	 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 	 280 	 285 

Ala Glu Ile Asn Ile Asp Met Val Leu Gln Asn Val Ser Ser Val Glu 
290 	 295 	 300 

Asp Gly Thr Thr Asp Ile Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 	 310 	 315 	 320 

Arg Ala Met Glu Ile Leu Lys Lys Leu Gln Val Gln Gly Asn Trp Thr 
325 	 330 	 335 

Asn Val Leu Tyr Asp Asp Gln Val Gly Lys Val Ser Leu Val Gly Ala 
340 	 345 	 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 	 360 	 365 

Arg Asp Val Asn Val Asn Ile Glu Met Ile Ser Thr Ser Glu Ile Arg 
370 	 375 	 380 

Ile Ser Val Leu Ile Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 	 390 	 395 	 400 

Leu His Glu Gln Phe Gln Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 	 410 	 415 

Ala Gly Thr Gly Arg 
420 

<210> 	6 
<211> 	1266 
<212> 	DNA 
<213> 	Corynebacterium glutamicum 

tcgtacagaa atatggcggt 

aacggatcgt tgccaccaag 

gagacaccac ggatgaactt 

gtgaaatgga tatgctcctg 

ctattgagtc ccttggcgca 

ccaccgagcg ccacggaaac 

cactcgatga gggcaagatc 

gcgatgtcac cacgttgggt 

ctttgaacgc tgatgtgtgt 

cgcgcatcgt tcctaatgca 

ttgctgctgt tggctccaag 

atgtgccact tcgcgtacgc  

tcctcgcttg agagtgcgga acgcattaga 	60 

aaggctggaa atgatgtcgt ggttgtctgc 	120 

ctagaacttg cagcggcagt gaatcccgtt 	180 

actgctggtg agcgtatttc taacgctctc 	240 

gaagcccaat ctttcacggg ctctcaggct 	300 

gcacgcattg ttgatgtcac tccaggtcgt 	360 

tgcattgttg ctggtttcca gggtgttaat 	420 

cgtggtggtt ctgacaccac tgcagttgcg 	480 

gagatttact cggacgttga cggtgtgtat 	540 

cagaagctgg aaaagctcag cttcgaagaa 	600 

attttggtgc tgcgcagtgt tgaatacgct 	660 

tcgtcttata gtaatgatcc cggcactttg 	720 

<400> 	6 
gtggccctgg 

aacgtcgctg 

tccgcaatgg 

ccgccagctc 

gtcgccatgg 

ggtgtgctca 

gtgcgtgaag 

aaagaaaccc 

ttggcagctg 

accgctgacc 

atgctggaac 

cgtgcattca 
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attgccggct ctatggagga tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc 	780 

gacaagtccg aagccaaagt aaccgttctg ggtatttccg ataagccagg cgaggctgcg 	840 

aaggttttcc gtgcgttggc tgatgcagaa atcaacattg acatggttct gcagaacgtc 	900 

tcttctgtag aagacggcac caccgacatc accttcacct gccctcgttc cgacggccgc 	960 

cgcgcgatgg agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac 	1020 

gacgaccagg tcggcaaagt ctccctcgtg ggtgctggca tgaagtctca cccaggtgtt 	1080 

accgcagagt tcatggaagc tctgcgcgat gtcaacgtga acatcgaaat gatttccacc 	1140 

tctgagattc gtatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca . 	1200 

ttgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga 	1260 

cgctaa 	 1266 

<210> 	7 
<211> 	29 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 1 

<400> 	7 
tcctctagag ctgcgcagtg ttgaatacg 	 29 

<210> 	8 
<211> 	30 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 2 

<400> 	8 
tggaaatctt ttcgatgttc acgttgacat 	 30 

<210> 	9 
<211> 	30 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 3 

<400> 	9 
acatcgaaaa gatttccacc tctgagattc 	 30 

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

<220> 
<223> 	primer 4 
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<400> 	10 
tggaaatcat ttcgatgttc acgttgacat 	 30 

<210> 	11 
<211> 	30 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 5 

<400> 	11 
acatcgaaat gatttccacc tctgagattc 	 30 

<210> 	12 
<211> 	29 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 6 

<400> 	12 
gactctagag ttcacctcag agacgatta 	 29 

<210> 	13 
<211> 	29 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 7 

<400> 	13 
tcctctagac tggtcgcctg atgttctac 	 29 

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

<220> 
<223> 	primer 8 

<400> 	14 
gccaaaacct ccacgcgatc 	 20 

<210> 	15 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 9 

<400> 	15 
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atcgcgtgga ggttttggct 	 20 

<210> 	16 
<211> 	29 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 10 

<400> 	16 
gactctagat tagtcccttt cgaggcgga 	 29 

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

<220> 
<223> 	primer 11 

<400> 	17 
acggatccca gactccaaag caaaagcg 	 28 

<210> 	18 
<211> 	30 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 12 

<400> 	18 
acaccacggc agaaccaggt gcaaaggaca 	 30 

<210> 	19 
<211> 	30 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 13 

<400> 	19 
ctggttctgc cgtggtgtgc atcatctctg 	 30 

<210> 	20 
<211> 	28 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 14 

<400> 	20 
acggatccaa ccaaacttgc tcacactc 	 28 
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<210> 	21 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 15 

<400> 	21 
tctagatgcg ctgattatct cacc 	 24 

<210> 	22 
<211> 	40 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 16 

<400> 	22 
actggtgggt catggttgca tatgagatca actcctgtaa 	 40 

<210> 	23 
<211> 	40 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 17 

<400> 	23 
ttacaggagt tgatctcata tgcaaccatg acccaccagt 	 40 

<210> 	24 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 18 

<400> 	24 
tctagacctt gaagttcttg actg 	 24 

<210> 	25 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 19 

<400> 	25 
tctagaagta gcgttgctgt acac 	 24 

<210> 	26 
<211> 	43 
<212> 	DNA 
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<213> 	Artificial Sequence 

<220> 
<223> 	primer 20 

<400> 	26 
atcaatggtc tcgatgccca tatggcattt ggaggtcctt aag 	 43 

<210> 	27 
<211> 	43 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 21 

<400> 	27 
cttaaggacc tccaaatgcc atatgggcat cgagaccatt gat 	 43 

<210> 	28 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 22 

<400> 	28 
tctagatgga accgttgcaa ccac 	 24 

<210> 	29 
<211> 	28 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 23 

<400> 	29 
ggatcccctc gttgttcacc cagcaacc 	 28 

<210> 	30 
<211> 	30 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 24 

<400> 	30 
ggatcccaaa gtcacaacta cttatgttag 	 30 

<210> 	31 
<211> 	26 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
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<223> 	primer 25 

<400> 	31 
tctagaatgc ccaccctcgc gccttc 	 26 

<210> 	32 
<211> 	25 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 26 

<400> 	32 
tctagattag atgtagaact cgatg 	 25 

<210> 	33 
<211> 	35 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 27 

<400> 	33 
acgcgccagc gcctggaaca tcggcattca atccg 	 35 

<210> 	34 
<211> 	35 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 28 

<400> 	34 
cggattgaat gccgatgttc caggcgctgg cgcgt 	 35 

<210> 	35 
<211> 	33 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 29 

<400> 	35 
gtagataccg atattcggta cccctaccac cag 	 33 

<210> 	36 
<211> 	33 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	primer 30 
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<400> 	36 
ctggtggtag gggtaccgaa tatcggtatc tac 	 33 
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