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<110> 	TOOLGEN INCORPORATED 

<120> 	Composition for cleaving a target DNA comprising a guide RNA 

specific for the target 

or Cas protein, 	and use 

<130> 	OPA13141PCT 

<150> 	US 61/717,324 

<151> 	2012-10-23 

<150> 	US 61/803,599 

<151> 	2013-03-20 

<150> 	US 61/837,481 

<151> 	2013-06-20 

<160> 	111 

<170> 	Kopatentln 2.0 

<210> 	1 

<211> 	4107 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Cas9-coding sequence 

<400> 	1 

atggacaaga agtacagcat cggcctggac 

DNA and Cas protein-encoding nucleic 

thereof 

atcggtacca acagcgtggg ctgggccgtg 

acid 

60 

atcaccgacg agtacaaggt gcccagcaag aagttcaagg tgctgggcaa caccgaccgc 120 

cacagcatca agaagaacct gatcggcgcc ctgctgttcg acagcggcga gaccgccgag 180 

gccacccgcc tgaagcgcac cgcccgccgc cgctacaccc gccgcaagaa ccgcatctgc 240 

tacctgcagg agatcttcag caacgagatg gccaaggtgg acgacagctt cttccaccgc 300 

ctggaggaga gcttcctggt ggaggaggac aagaagcacg agcgccaccc catcttcggc 360 

aacatcgtgg acgaggtggc ctaccacgag aagtacccca ccatctacca cctgcgcaag 420 

aagctggtgg acagcaccga caaggccgac ctgcgcctga tctacctggc cctggcccac 480 

atgatcaagt tccgcggcca cttcctgatc gagggcgacc tgaaccccga caacagcgac 540 

gtggacaagc tgttcatcca gctggtgcag acctacaacc agctgttcga ggagaacccc 600 

atcaacgcca gcggcgtgga cgccaaggcc atcctgagcg cccgcctgag 
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caagagccgc 660 
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cagcacaagc actacctgga cgagatcatc gagcagatca gcgagttcag caagcgcgtg 3840 

atcctggccg acgccaacct ggacaaggtg ctgagcgcct acaacaagca ccgcgacaag 3900 

cccatccgcg agcaggccga gaacatcatc cacctgttca ccctgaccaa cctgggcgcc 3960 

cccgccgcct tcaagtactt cgacaccacc atcgaccgca agcgctacac cagcaccaag 4020 

gaggtgctgg acgccaccct gatccaccag agcatcaccg gtctgtacga gacccgcatc 4080 

gacctgagcc agctgggcgg cgactaa 4107 

<210> 	2 

<211> 	21 

<212> 	PRT 

<213> 	Artificial Sequence 

<220> 

<223> 	peptide tag 

<400> 	2 

Gly Gly Ser Gly Pro Pro Lys Lys Lys Arg Lys Val Tyr Pro Tyr Asp 

1 	 5 10 15 

Val Pro Asp Tyr Ala 

20 

<210> 	3 

<211> 	34 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	F primer for CCR5 

<400> 	3 

aattcatgac atcaattatt atacatcgga ggag 34 

<210> 	4 

<211> 	34 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	R primer for CCR5 
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PCTKR2013009488-seql.app.txt 

<400> 	4 

gatcctcctc cgatgtataa taattgatgt catg 

<210> 	5 

<211> 	20 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	F1 primer for CCR5 

<400> 	5 

ctccatggtg ctatagagca 

<210> 	6 

<211> 	21 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	F2 primer for CCR5 

<400> 	6 

gagccaagct ctccatctag t 

<210> 	7 

<211> 	20 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	R primer for CCR5 

<400> 	7 

gccctgtcaa gagttgacac 

<210> 	8 

<211> 	20 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	F1 primer for C4BPB 
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<400> 	8 
tatttggctg gttgaaaggg 

<210> 	9 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R1 primer for C4BPB 

<400> 	9 
aaagtcatga aataaacaca ccca 

<210> 	10 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F2 primer for C4BPB 

<400> 	10 
ctgcattgat atggtagtac catg 

<210> 	11 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R2 primer for C4BPB 

<400> 	11 
gctgttcatt gcaatggaat g 

<210> 	12 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F1 primer for ADCY5 
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PCTKR2013009488-seql.app.txt 

<400> 	12 
gctcccacct tagtgctctg 

<210> 	13 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R1 primer for ADCY5 

<400> 	13 
ggtggcagga acctgtatgt 

<210> 	14 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F2 primer for ADCY5 

<400> 	14 
gtcattggcc agagatgtgg a 

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

<220> 
<223> 	R2 primer for ADCY5 

<400> 	15 
gtcccatgac aggcgtgtat 

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

<220> 
<223> 	F primer for KCNJ6 
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PCTKR2013009488-seql.app.txt 

<400> 	16 
gcctggccaa gtttcagtta 

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

<220> 
<223> 	R1 primer for KCNJ6 

<400> 	17 
tggagccatt ggtttgcatc 

<210> 	18 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R2 primer for KCNJ6 

<400> 	18 
ccagaactaa gccgtttctg ac 

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

<220> 
<223> 	F1 primer for CNTNAP2 

<400> 	19 
atcaccgaca accagtttcc 

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

<220> 
<223> 	F2 primer for CNTNAP2 
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<400> 	20 
tgcagtgcag actctttcca 

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

<220> 
<223> 	R primer for CNTNAP2 

<400> 	21 
aaggacacag ggcaactgaa 

<210> 	22 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F1 primer for N/A Chr. 5 

<400> 	22 
tgtggaacga gtggtgacag 

<210> 	23 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R1 primer for N/A Chr. 5 

<400> 	23 
gctggattag gaggcaggat tc 

<210> 	24 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F2 primer for N/A Chr. 5 
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<400> 	24 
gtgctgagaa cgcttcatag ag 	 22 

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

<220> 
<223> 	R2 primer for N/A Chr. 5 

<400> 	25 
ggaccaaacc acattcttct cac 

<210> 	26 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for deletion 

<400> 	26 
ccacatctcg ttctcggttt 

<210> 	27 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for deletion 

<400> 	27 
tcacaagccc acagatattt 

<210> 	28 
<211> 	105 
<212> 	RNA 
<213> 	Artificial Sequence 

<220> 
<223> 	sgRNA for CCR5 

23 

20 

20 
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<400> 	28 

ggugacauca auuauuauac auguuuuaga gcuagaaaua gcaaguuaaa auaaggcuag 60 

uccguuauca acuugaaaaa guggcaccga gucggugcuu uuuuu 105 

<210> 	29 

<211> 	44 

<212> 	RNA 

<213> 	Artificial Sequence 

<220> 

<223> 	crRNA for CCR5 

<400> 	29 

ggugacauca auuauuauac auguuuuaga gcuaugcugu uuug 44 

<210> 	30 

<211> 	86 

<212> 	RNA 

<213> 	Artificial Sequence 

<220> 

<223> 	tracrRNA for CCR5 

<400> 	30 

ggaaccauuc aaaacagcau agcaaguuaa aauaaggcua guccguuauc aacuugaaaa 60 

aguggcaccg agucggugcu uuuuuu 86 

<210> 	31 

<211> 	86 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Foxn1 #1 sgRNA 

<400> 	31 

gaaattaata cgactcacta taggcagtct gacgtcacac ttccgtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	32 

<211> 	86 
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<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Foxn1 #2 sgRNA 

<400> 	32 
gaaattaata cgactcacta taggacttcc aggctccacc cgacgtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	33 
<211> 	86 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Foxn1 #3 sgRNA 

<400> 	33 
gaaattaata cgactcacta taggccaggc tccacccgac tggagtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	34 
<211> 	86 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Foxn1 #4 sgRNA 

<400> 	34 
gaaattaata cgactcacta taggactgga gggcgaaccc caaggtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	35 
<211> 	86 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Foxn1 #5 sgRNA 
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<400> 	35 

gaaattaata cgactcacta taggacccca aggggacctc atgcgtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	36 

<211> 	86 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Prkdc #1 sgRNA 

<400> 	36 

gaaattaata cgactcacta taggttagtt ttttccagag acttgtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	37 

<211> 	86 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Prkdc #2 sgRNA 

<400> 	37 

gaaattaata cgactcacta taggttggtt tgcttgtgtt tatcgtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	38 

<211> 	86 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Prkdc #3 sgRNA 

<400> 	38 

gaaattaata cgactcacta taggcacaag caaaccaaag tctcgtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	39 
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<211> 	86 
<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Prkdc #4 sgRNA 

<400> 	39 

gaaattaata cgactcacta taggcctcaa tgctaagcga cttcgtttta gagctagaaa 

tagcaagtta aaataaggct agtccg 

<210> 	40 

<211> 	29 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	F1 primer for Foxn1 

<400> 	40 

gtctgtctat catctcttcc cttctctcc 

<210> 	41 

<211> 	25 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	F2 primer for Foxn1 

<400> 	41 

tccctaatcc gatggctagc tccag 

<210> 	42 

<211> 	23 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	R1 primer for Foxn1 

<400> 	42 

acgagcagct gaagttagca tgc 

60 

86 

29 

25 

23 

Page 14 



PCTKR2013009488-seql.app.txt 

<210> 	43 
<211> 	32 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R2 primer for Foxn1 

<400> 	43 
ctactcaatg ctcttagagc taccaggctt gc 

<210> 	44 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Prkdc 

<400> 	44 
gactgttgtg gggagggccg 

<210> 	45 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F2 primer for Prkdc 

<400> 	45 
gggagggccg aaagtcttat tttg 

<210> 	46 
<211> 	28 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R1 primer for Prkdc 

<400> 	46 
cctgaagact gaagttggca gaagtgag 

32 

20 

24 

28 
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<210> 	47 
<211> 	27 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R2 primer for Prkdc 

<400> 	47 
ctttagggct tcttctctac aatcacg 

<210> 	48 
<211> 	38 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Foxn1 

<400> 	48 
ctcggtgtgt agccctgacc tcggtgtgta gccctgac 

<210> 	49 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Foxn1 

<400> 	49 
agactggcct ggaactcaca g 

<210> 	50 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Foxn1 

<400> 	50 
cactaaagcc tgtcaggaag ccg 

27 

38 

21 

23 
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<210> 	51 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Foxn1 

<400> 	51 
ctgtggagag cacacagcag c 

<210> 	52 
<211> 	19 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Foxn1 

<400> 	52 
gctgcgacct gagaccatg 

<210> 	53 
<211> 	26 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Foxn1 

<400> 	53 
cttcaatggc ttcctgctta ggctac 

<210> 	54 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Foxn1 

<400> 	54 
ggttcagatg aggccatcct ttc 

21 

19 

26 

23 
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<210> 	55 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Foxn1 

<400> 	55 
cctgatctgc aggcttaacc cttg 

<210> 	56 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Prkdc 

<400> 	56 
ctcacctgca catcacatgt gg 

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

<220> 
<223> 	R primer for Prkdc 

<400> 	57 
ggcatccacc ctatggggtc 

<210> 	58 
<211> 	25 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Prkdc 

<400> 	58 
gccttgacct agagcttaaa gagcc 

24 

22 

20 

25 
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<210> 	59 
<211> 	25 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Prkdc 

<400> 	59 
ggtcttgtta gcaggaagga cactg 

<210> 	60 
<211> 	27 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Prkdc 

<400> 	60 
aaaactctgc ttgatgggat atgtggg 

<210> 	61 
<211> 	26 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Prkdc 

<400> 	61 
ctctcactgg ttatctgtgc tccttc 

<210> 	62 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Prkdc 

<400> 	62 
ggatcaatag gtggtggggg atg 

25 

27 

26 

23 
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<210> 	63 
<211> 	27 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Prkdc 

<400> 	63 
gtgaatgaca caatgtgaca gcttcag 

<210> 	64 
<211> 	28 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F primer for Prkdc 

<400> 	64 
cacaagacag acctctcaac attcagtc 

<210> 	65 
<211> 	32 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R primer for Prkdc 

<400> 	65 
gtgcatgcat ataatccatt ctgattgctc tc 

<210> 	66 
<211> 	17 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F1 primer for Prkdc 

<400> 	66 
gggaggcaga ggcaggt 

27 

28 

32 

17 
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<210> 	67 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	F2 primer for Prkdc 

<400> 	67 
ggatctctgt gagtttgagg cca 

<210> 	68 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	R1 primer for Prkdc 

<400> 	68 
gctccagaac tcactcttag gctc 

<210> 	69 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer for Foxn1 

<400> 	69 

ctactccctc cgcagtctga 

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

<220> 
<223> 	Primer for Foxn1 

<400> 	70 
ccaggcctag gttccaggta 

23 

24 

20 

20 
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<210> 	71 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer for Prkdc 

<400> 	71 
ccccagcatt gcagatttcc 	 20 

<210> 	72 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer for Prkdc 

<400> 	72 
agggcttctt ctctacaatc acg 

<210> 	73 
<211> 	86 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	BRI1 target 1 

<400> 	73 
gaaattaata cgactcacta taggtttgaa 

tagcaagtta aaataaggct agtccg 

agatggaagc gcgggtttta gagctagaaa 

<210> 	74 
<211> 	86 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	BRI1 target 2 

<400> 	74 

23 

60 

86 
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gaaattaata cgactcacta taggtgaaac taaactggtc cacagtttta gagctagaaa 60 

tagcaagtta aaataaggct agtccg 86 

<210> 	75 

<211> 	64 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Universal 

<400> 	75 

aaaaaagcac cgactcggtg ccactttttc aagttgataa cggactagcc ttattttaac 60 

ttgc 64 

<210> 	76 

<211> 	65 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Templates for crRNA 

<400> 	76 

gaaattaata cgactcacta taggnnnnnn nnnnnnnnnn nnnngtttta gagctatgct 60 

gtttt 65 

<210> 	77 

<211> 	67 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	tracrRNA 

<400> 	77 

gaaattaata cgactcacta taggaaccat tcaaaacagc atagcaagtt aaaataaggc 60 

tagtccg 67 

<210> 	78 

<211> 	69 
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<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	tracrRNA 

<400> 	78 
aaaaaaagca ccgactcggt gccacttttt 

cttgctatg 

caagttgata acggactagc cttattttaa 

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

<220> 
<223> 	Primer 

<400> 	79 
ctccatggtg ctatagagca 

<210> 	80 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	80 
gagccaagct ctccatctag t 

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

<220> 
<223> 	Primer 

<400> 	81 
gccctgtcaa gagttgacac 

60 

69 

20 

21 

20 

Page 24 



PCTKR2013009488-seql.app.txt 
<210> 	82 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	82 
gcacagggtg gaacaagatg ga 

<210> 	83 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	83 
gccaggtacc tatcgattgt cagg 

<210> 	84 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	84 
gagccaagct ctccatctag t 

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

<220> 
<223> 	Primer 

<400> 	85 
actctgactg ggtcaccagc 

22 

24 

21 

20 
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<210> 	86 
<211> 	20 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	86 
tatttggctg gttgaaaggg 

<210> 	87 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	87 
aaagtcatga aataaacaca ccca 

<210> 	88 
<211> 	24 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	88 
ctgcattgat atggtagtac catg 

<210> 	89 
<211> 	21 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	89 
gctgttcatt gcaatggaat g 

20 

24 

24 

21 
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<210> 	90 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	90 
atggagttgg acatggccat gg 

<210> 	91 
<211> 	28 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	91 
actcactatc cacagttcag catttacc 

<210> 	92 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	92 
tggagatagc tgtcagcaac ttt 

<210> 	93 
<211> 	29 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	93 
caacaaagca aaggtaaagt tggtaatag 

22 

28 

23 

29 
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<210> 	94 
<211> 	25 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	94 
ggtttcagga gatgtgttac aaggc 

<210> 	95 
<211> 	27 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	95 
gattgtgcaa ttcctatgca atcggtc 

<210> 	96 
<211> 	25 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	96 
cactgggtac ttaatctgta gcctc 

<210> 	97 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	97 
ggttccaagt cattcccagt agc 

25 

27 

25 

23 
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<210> 	98 

<211> 	30 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Primer 

<400> 	98 

catcactgca gttgtaggtt ataactatcc 

<210> 	99 

<211> 	26 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Primer 

<400> 	99 

ttgaaaacca cagatctggt tgaacc 

<210> 	100 

<211> 	22 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Primer 

<400> 	100 

ggagtgccaa gagaatatct gg 

<210> 	101 

<211> 	32 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Primer 

<400> 	101 

ctgaaactgg tttcaaaata ttcgttttaa gg 

30 

26 

22 

32 
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<210> 	102 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	102 
gctctgtatg ccctgtagta gg 

<210> 	103 
<211> 	22 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Primer 

<400> 	103 
tttgcatctg accttacctt tg 

<210> 	104 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Target sequence of RGEN 

<400> 	104 
aatgaccact acatcctcaa ggg 

<210> 	105 
<211> 	23 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Target sequence of RGEN 

<400> 	105 
agatgatgtc tcatcatcag agg 

22 

22 

23 

23 
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<210> 	106 

<211> 	4170 
<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Cas9-coding sequence in 

human cell experiments) 

p3s-Cas9HC (humanized, C-term tagging, 

<400> 	106 

atggacaaga agtacagcat cggcctggac atcggtacca acagcgtggg ctgggccgtg 60 

atcaccgacg agtacaaggt gcccagcaag aagttcaagg tgctgggcaa caccgaccgc 120 

cacagcatca agaagaacct gatcggcgcc ctgctgttcg acagcggcga gaccgccgag 180 

gccacccgcc tgaagcgcac cgcccgccgc cgctacaccc gccgcaagaa ccgcatctgc 240 

tacctgcagg agatcttcag caacgagatg gccaaggtgg acgacagctt cttccaccgc 300 

ctggaggaga gcttcctggt ggaggaggac aagaagcacg agcgccaccc catcttcggc 360 

aacatcgtgg acgaggtggc ctaccacgag aagtacccca ccatctacca cctgcgcaag 420 

aagctggtgg acagcaccga caaggccgac ctgcgcctga tctacctggc cctggcccac 480 

atgatcaagt tccgcggcca cttcctgatc gagggcgacc tgaaccccga caacagcgac 540 

gtggacaagc tgttcatcca gctggtgcag acctacaacc agctgttcga ggagaacccc 600 

atcaacgcca gcggcgtgga cgccaaggcc atcctgagcg cccgcctgag caagagccgc 660 

cgcctggaga acctgatcgc ccagctgccc ggcgagaaga agaacggcct gttcggcaac 720 

ctgatcgccc tgagcctggg cctgaccccc aacttcaaga gcaacttcga cctggccgag 780 

gacgccaagc tgcagctgag caaggacacc tacgacgacg acctggacaa cctgctggcc 840 

cagatcggcg accagtacgc cgacctgttc ctggccgcca agaacctgag cgacgccatc 900 

ctgctgagcg acatcctgcg cgtgaacacc gagatcacca aggcccccct gagcgccagc 960 

atgatcaagc gctacgacga gcaccaccag gacctgaccc tgctgaaggc cctggtgcgc 1020 

cagcagctgc ccgagaagta caaggagatc ttcttcgacc agagcaagaa cggctacgcc 1080 

ggctacatcg acggcggcgc cagccaggag gagttctaca agttcatcaa gcccatcctg 1140 

gagaagatgg acggcaccga ggagctgctg gtgaagctga accgcgagga cctgctgcgc 1200 

aagcagcgca ccttcgacaa cggcagcatc ccccaccaga tccacctggg cgagctgcac 1260 
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<220> 

<223> 	Cas9 coding sequence in p3s-Cas9HN (humanized codon, N-term 

tagging (underlined), 	human cell experiments) 

<400> 	107 

atggtgtacc cctacgacgt gcccgactac gccgaattgc ctccaaaaaa gaagagaaag 	 60 

gtagggatcc gaattcccgg ggaaaaaccg gacaagaagt acagcatcgg cctggacatc 	120 

ggtaccaaca gcgtgggctg ggccgtgatc accgacgagt acaaggtgcc cagcaagaag 	180 

ttcaaggtgc tgggcaacac cgaccgccac agcatcaaga agaacctgat cggcgccctg 	240 

ctgttcgaca gcggcgagac cgccgaggcc acccgcctga agcgcaccgc ccgccgccgc 	300 

tacacccgcc gcaagaaccg catctgctac ctgcaggaga tcttcagcaa cgagatggcc 	360 

aaggtggacg acagcttctt ccaccgcctg gaggagagct tcctggtgga ggaggacaag 	420 

aagcacgagc gccaccccat cttcggcaac atcgtggacg aggtggccta ccacgagaag 	480 

taccccacca tctaccacct gcgcaagaag ctggtggaca gcaccgacaa ggccgacctg 	540 

cgcctgatct acctggccct ggcccacatg atcaagttcc gcggccactt cctgatcgag 	600 

ggcgacctga accccgacaa cagcgacgtg gacaagctgt tcatccagct ggtgcagacc 	660 

tacaaccagc tgttcgagga gaaccccatc aacgccagcg gcgtggacgc caaggccatc 	720 

ctgagcgccc gcctgagcaa gagccgccgc ctggagaacc tgatcgccca gctgcccggc 	780 

gagaagaaga acggcctgtt cggcaacctg atcgccctga gcctgggcct gacccccaac 	840 

ttcaagagca acttcgacct ggccgaggac gccaagctgc agctgagcaa ggacacctac 	900 

gacgacgacc tggacaacct gctggcccag atcggcgacc agtacgccga cctgttcctg 	960 

gccgccaaga acctgagcga cgccatcctg ctgagcgaca tcctgcgcgt gaacaccgag 	1020 

atcaccaagg cccccctgag cgccagcatg atcaagcgct acgacgagca ccaccaggac 	1080 

ctgaccctgc tgaaggccct ggtgcgccag cagctgcccg agaagtacaa ggagatcttc 	1140 

ttcgaccaga gcaagaacgg ctacgccggc tacatcgacg gcggcgccag ccaggaggag 	1200 

ttctacaagt tcatcaagcc catcctggag aagatggacg gcaccgagga gctgctggtg 	1260 

aagctgaacc gcgaggacct gctgcgcaag cagcgcacct tcgacaacgg cagcatcccc 	1320 

caccagatcc acctgggcga gctgcacgcc atcctgcgcc gccaggagga cttctacccc 	1380 
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gaggtgaagg tgatcaccct gaagagcaag ctggtgagcg acttccgcaa ggacttccag 3000 

ttctacaagg tgcgcgagat caacaactac caccacgccc acgacgccta cctgaacgcc 3060 

gtggtgggca ccgccctgat caagaagtac cccaagctgg agagcgagtt cgtgtacggc 3120 

gactacaagg tgtacgacgt gcgcaagatg atcgccaaga gcgagcagga gatcggcaag 3180 

gccaccgcca agtacttctt ctacagcaac atcatgaact tcttcaagac cgagatcacc 3240 

ctggccaacg gcgagatccg caagcgcccc ctgatcgaga ccaacggcga gaccggcgag 3300 

atcgtgtggg acaagggccg cgacttcgcc accgtgcgca aggtgctgag catgccccag 3360 

gtgaacatcg tgaagaagac cgaggtgcag accggcggct tcagcaagga gagcatcctg 3420 

cccaagcgca acagcgacaa gctgatcgcc cgcaagaagg actgggaccc caagaagtac 3480 

ggcggcttcg acagccccac cgtggcctac agcgtgctgg tggtggccaa ggtggagaag 3540 

ggcaagagca agaagctgaa gagcgtgaag gagctgctgg gcatcaccat catggagcgc 3600 

agcagcttcg agaagaaccc catcgacttc ctggaggcca agggctacaa ggaggtgaag 3660 

aaggacctga tcatcaagct gcccaagtac agcctgttcg agctggagaa cggccgcaag 3720 

cgcatgctgg ccagcgccgg cgagctgcag aagggcaacg agctggccct gcccagcaag 3780 

tacgtgaact tcctgtacct ggccagccac tacgagaagc tgaagggcag ccccgaggac 3840 

aacgagcaga agcagctgtt cgtggagcag cacaagcact acctggacga gatcatcgag 3900 

cagatcagcg agttcagcaa gcgcgtgatc ctggccgacg ccaacctgga caaggtgctg 3960 

agcgcctaca acaagcaccg cgacaagccc atccgcgagc aggccgagaa catcatccac 4020 

ctgttcaccc tgaccaacct gggcgccccc gccgccttca agtacttcga caccaccatc 4080 

gaccgcaagc gctacaccag caccaaggag gtgctggacg ccaccctgat ccaccagagc 4140 

atcaccggtc tgtacgagac ccgcatcgac ctgagccagc tgggcggcga ctaa 4194 

<210> 	108 

<211> 	4107 

<212> 	DNA 

<213> 	Artificial Sequence 

<220> 

<223> 	Cas9-coding sequence in Streptococcus pyogenes 
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<400> 	108 

atggataaga aatactcaat aggcttagat atcggcacaa atagcgtcgg atgggcggtg 60 

atcactgatg aatataaggt tccgtctaaa aagttcaagg ttctgggaaa tacagaccgc 120 

cacagtatca aaaaaaatct tataggggct cttttatttg acagtggaga gacagcggaa 180 

gcgactcgtc tcaaacggac agctcgtaga aggtatacac gtcggaagaa tcgtatttgt 240 

tatctacagg agattttttc aaatgagatg gcgaaagtag atgatagttt ctttcatcga 300 

cttgaagagt cttttttggt ggaagaagac aagaagcatg aacgtcatcc tatttttgga 360 

aatatagtag atgaagttgc ttatcatgag aaatatccaa ctatctatca tctgcgaaaa 420 

aaattggtag attctactga taaagcggat ttgcgcttaa tctatttggc cttagcgcat 480 

atgattaagt ttcgtggtca ttttttgatt gagggagatt taaatcctga taatagtgat 540 

gtggacaaac tatttatcca gttggtacaa acctacaatc aattatttga agaaaaccct 600 

attaacgcaa gtggagtaga tgctaaagcg attctttctg cacgattgag taaatcaaga 660 

cgattagaaa atctcattgc tcagctcccc ggtgagaaga aaaatggctt atttgggaat 720 

ctcattgctt tgtcattggg tttgacccct aattttaaat caaattttga tttggcagaa 780 

gatgctaaat tacagctttc aaaagatact tacgatgatg atttagataa tttattggcg 840 

caaattggag atcaatatgc tgatttgttt ttggcagcta agaatttatc agatgctatt 900 

ttactttcag atatcctaag agtaaatact gaaataacta aggctcccct atcagcttca 960 

atgattaaac gctacgatga acatcatcaa gacttgactc ttttaaaagc tttagttcga 1020 

caacaacttc cagaaaagta taaagaaatc ttttttgatc aatcaaaaaa cggatatgca 1080 

ggttatattg atgggggagc tagccaagaa gaattttata aatttatcaa accaatttta 1140 

gaaaaaatgg atggtactga ggaattattg gtgaaactaa atcgtgaaga tttgctgcgc 1200 

aagcaacgga cctttgacaa cggctctatt ccccatcaaa ttcacttggg tgagctgcat 1260 

gctattttga gaagacaaga agacttttat ccatttttaa aagacaatcg tgagaagatt 1320 

gaaaaaatct tgacttttcg aattccttat tatgttggtc cattggcgcg tggcaatagt 1380 

cgttttgcat ggatgactcg gaagtctgaa gaaacaatta ccccatggaa ttttgaagaa 1440 

gttgtcgata aaggtgcttc agctcaatca tttattgaac gcatgacaaa ctttgataaa 1500 
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aatcttccaa atgaaaaagt actaccaaaa catagtttgc tttatgagta ttttacggtt 1560 

tataacgaat tgacaaaggt caaatatgtt actgaaggaa tgcgaaaacc agcatttctt 1620 

tcaggtgaac agaagaaagc cattgttgat ttactcttca aaacaaatcg aaaagtaacc 1680 

gttaagcaat taaaagaaga ttatttcaaa aaaatagaat gttttgatag tgttgaaatt 1740 

tcaggagttg aagatagatt taatgcttca ttaggtacct accatgattt gctaaaaatt 1800 

attaaagata aagatttttt ggataatgaa gaaaatgaag atatcttaga ggatattgtt 1860 

ttaacattga ccttatttga agatagggag atgattgagg aaagacttaa aacatatgct 1920 

cacctctttg atgataaggt gatgaaacag cttaaacgtc gccgttatac tggttgggga 1980 

cgtttgtctc gaaaattgat taatggtatt agggataagc aatctggcaa aacaatatta 2040 

gattttttga aatcagatgg ttttgccaat cgcaatttta tgcagctgat ccatgatgat 2100 

agtttgacat ttaaagaaga cattcaaaaa gcacaagtgt ctggacaagg cgatagttta 2160 

catgaacata ttgcaaattt agctggtagc cctgctatta aaaaaggtat tttacagact 2220 

gtaaaagttg ttgatgaatt ggtcaaagta atggggcggc ataagccaga aaatatcgtt 2280 

attgaaatgg cacgtgaaaa tcagacaact caaaagggcc agaaaaattc gcgagagcgt 2340 

atgaaacgaa tcgaagaagg tatcaaagaa ttaggaagtc agattcttaa agagcatcct 2400 

gttgaaaata ctcaattgca aaatgaaaag ctctatctct attatctcca aaatggaaga 2460 

gacatgtatg tggaccaaga attagatatt aatcgtttaa gtgattatga tgtcgatcac 2520 

attgttccac aaagtttcct taaagacgat tcaatagaca ataaggtctt aacgcgttct 2580 

gataaaaatc gtggtaaatc ggataacgtt ccaagtgaag aagtagtcaa aaagatgaaa 2640 

aactattgga gacaacttct aaacgccaag ttaatcactc aacgtaagtt tgataattta 2700 

acgaaagctg aacgtggagg tttgagtgaa cttgataaag ctggttttat caaacgccaa 2760 

ttggttgaaa ctcgccaaat cactaagcat gtggcacaaa ttttggatag tcgcatgaat 2820 

actaaatacg atgaaaatga taaacttatt cgagaggtta aagtgattac cttaaaatct 2880 

aaattagttt ctgacttccg aaaagatttc caattctata aagtacgtga gattaacaat 2940 

taccatcatg cccatgatgc gtatctaaat gccgtcgttg gaactgcttt gattaagaaa 3000 

tatccaaaac ttgaatcgga gtttgtctat ggtgattata aagtttatga tgttcgtaaa 3060 
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atgattgcta agtctgagca agaaataggc aaagcaaccg caaaatattt cttttactct 3120 

aatatcatga acttcttcaa aacagaaatt acacttgcaa atggagagat tcgcaaacgc 3180 

cctctaatcg aaactaatgg ggaaactgga gaaattgtct gggataaagg gcgagatttt 3240 

gccacagtgc gcaaagtatt gtccatgccc caagtcaata ttgtcaagaa aacagaagta 3300 

cagacaggcg gattctccaa ggagtcaatt ttaccaaaaa gaaattcgga caagcttatt 3360 

gctcgtaaaa aagactggga tccaaaaaaa tatggtggtt ttgatagtcc aacggtagct 3420 

tattcagtcc tagtggttgc taaggtggaa aaagggaaat cgaagaagtt aaaatccgtt 3480 

aaagagttac tagggatcac aattatggaa agaagttcct ttgaaaaaaa tccgattgac 3540 

tttttagaag ctaaaggata taaggaagtt aaaaaagact taatcattaa actacctaaa 3600 

tatagtcttt ttgagttaga aaacggtcgt aaacggatgc tggctagtgc cggagaatta 3660 

caaaaaggaa atgagctggc tctgccaagc aaatatgtga attttttata tttagctagt 3720 

cattatgaaa agttgaaggg tagtccagaa gataacgaac aaaaacaatt gtttgtggag 3780 

cagcataagc attatttaga tgagattatt gagcaaatca gtgaattttc taagcgtgtt 3840 

attttagcag atgccaattt agataaagtt cttagtgcat ataacaaaca tagagacaaa 3900 

ccaatacgtg aacaagcaga aaatattatt catttattta cgttgacgaa tcttggagct 3960 

cccgctgctt ttaaatattt tgatacaaca attgatcgta aacgatatac gtctacaaaa 4020 

gaagttttag atgccactct tatccatcaa tccatcactg gtctttatga aacacgcatt 4080 

gatttgagtc agctaggagg tgactaa 4107 

<210> 	109 

<211> 	1368 

<212> 	PRT 

<213> 	Artificial Sequence 

<220> 

<223> 	Amino acid sequence of Cas9 from S.pyogenes 

<400> 	109 

Met Asp Lys Lys Tyr Ser Ile Gly Leu Asp Ile Gly Thr Asn Ser Val 
1 	 5 10 15 

Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys Val Pro Ser Lys Lys Phe 

20 25 30 
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Lys Val Leu Gly Asn Thr Asp Arg His Ser Ile Lys Lys Asn Leu Ile 
35 40 45 

Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr Ala Glu Ala Thr Arg Leu 
50 55 60 

Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg Arg Lys Asn Arg Ile Cys 
65 70 75 80 

Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met Ala Lys Val Asp Asp Ser 

85 90 95 

Phe Phe His Arg Leu Glu Glu Ser Phe Leu Val Glu Glu Asp Lys Lys 
100 105 110 

His Glu Arg His Pro Ile Phe Gly Asn Ile Val Asp Glu Val Ala Tyr 
115 120 125 

His Glu Lys Tyr Pro Thr Ile Tyr His Leu Arg Lys Lys Leu Val Asp 
130 135 140 

Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile Tyr Leu Ala Leu Ala His 
145 150 155 160 

Met Ile Lys Phe Arg Gly His Phe Leu Ile Glu Gly Asp Leu Asn Pro 
165 170 175 

Asp Asn Ser Asp Val Asp Lys Leu Phe Ile Gln Leu Val Gln Thr Tyr 
180 185 190 

Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn Ala Ser Gly Val Asp Ala 
195 200 205 

Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys Ser Arg Arg Leu Glu Asn 
210 215 220 

Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys Asn Gly Leu Phe Gly Asn 
225 230 235 240 

Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro Asn Phe Lys Ser Asn Phe 
245 250 255 

Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu Ser Lys Asp Thr Tyr Asp 
260 265 270 

Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile Gly Asp Gln Tyr Ala Asp 
275 280 285 

Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp Ala Ile Leu Leu Ser Asp 
290 295 300 
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Ile Leu Arg Val Asn Thr Glu Ile Thr Lys Ala Pro Leu Ser Ala Ser 
305 310 315 320 

Met Ile Lys Arg Tyr Asp Glu His His Gln Asp Leu Thr Leu Leu Lys 
325 330 335 

Ala Leu Val Arg Gln Gln Leu Pro Glu Lys Tyr Lys Glu Ile Phe Phe 
340 345 350 

Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr Ile Asp Gly Gly Ala Ser 
355 360 365 

Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro Ile Leu Glu Lys Met Asp 
370 375 380 

Gly Thr Glu Glu Leu Leu Val Lys Leu Asn Arg Glu Asp Leu Leu Arg 
385 390 395 400 

Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile Pro His Gln Ile His Leu 
405 410 415 

Gly Glu Leu His Ala Ile Leu Arg Arg Gln Glu Asp Phe Tyr Pro Phe 
420 425 430 

Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys Ile Leu Thr Phe Arg Ile 

435 440 445 

Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly Asn Ser Arg Phe Ala Trp 
450 455 460 

Met Thr Arg Lys Ser Glu Glu Thr Ile Thr Pro Trp Asn Phe Glu Glu 
465 470 475 480 

Val Val Asp Lys Gly Ala Ser Ala Gln Ser Phe Ile Glu Arg Met Thr 
485 490 495 

Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys Val Leu Pro Lys His Ser 
500 505 510 

Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn Glu Leu Thr Lys Val Lys 
515 520 525 

Tyr Val Thr Glu Gly Met Arg Lys Pro Ala Phe Leu Ser Gly Glu Gln 
530 535 540 

Lys Lys Ala Ile Val Asp Leu Leu Phe Lys Thr Asn Arg Lys Val Thr 
545 550 555 560 

Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys Lys Ile Glu Cys Phe Asp 
565 570 575 

Ser Val Glu Ile Ser Gly Val Glu Asp Arg Phe Asn Ala Ser Leu Gly 
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580 585 590 

Thr Tyr His Asp Leu Leu Lys Ile Ile Lys Asp Lys Asp Phe Leu Asp 
595 600 605 

Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp Ile Val Leu Thr Leu Thr 
610 615 620 

Leu Phe Glu Asp Arg Glu Met Ile Glu Glu Arg Leu Lys Thr Tyr Ala 
625 630 635 640 

His Leu Phe Asp Asp Lys Val Met Lys Gln Leu Lys Arg Arg Arg Tyr 
645 650 655 

Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu Ile Asn Gly Ile Arg Asp 
660 665 670 

Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe Leu Lys Ser Asp Gly Phe 
675 680 685 

Ala Asn Arg Asn Phe Met Gln Leu Ile His Asp Asp Ser Leu Thr Phe 
690 695 700 

Lys Glu Asp Ile Gln Lys Ala Gln Val Ser Gly Gln Gly Asp Ser Leu 
705 710 715 720 

His Glu His Ile Ala Asn Leu Ala Gly Ser Pro Ala Ile Lys Lys Gly 
725 730 735 

Ile Leu Gln Thr Val Lys Val Val Asp Glu Leu Val Lys Val Met Gly 
740 745 750 

Arg His Lys Pro Glu Asn Ile Val Ile Glu Met Ala Arg Glu Asn Gln 
755 760 765 

Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg Glu Arg Met Lys Arg Ile 
770 775 780 

Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln Ile Leu Lys Glu His Pro 
785 790 795 800 

Val Glu Asn Thr Gln Leu Gln Asn Glu Lys Leu Tyr Leu Tyr Tyr Leu 
805 810 815 

Gln Asn Gly Arg Asp Met Tyr Val Asp Gln Glu Leu Asp Ile Asn Arg 
820 825 830 

Leu Ser Asp Tyr Asp Val Asp His Ile Val Pro Gln Ser Phe Leu Lys 
835 840 845 

Asp Asp Ser Ile Asp Asn Lys Val Leu Thr Arg Ser Asp Lys Asn Arg 
850 855 860 
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Gly Lys Ser Asp Asn Val Pro Ser Glu Glu Val Val Lys Lys Met Lys 
865 870 875 880 

Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys Leu Ile Thr Gln Arg Lys 
885 890 895 

Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly Gly Leu Ser Glu Leu Asp 
900 905 910 

Lys Ala Gly Phe Ile Lys Arg Gln Leu Val Glu Thr Arg Gln Ile Thr 
915 920 925 

Lys His Val Ala Gln Ile Leu Asp Ser Arg Met Asn Thr Lys Tyr Asp 
930 935 940 

Glu Asn Asp Lys Leu Ile Arg Glu Val Lys Val Ile Thr Leu Lys Ser 
945 950 955 960 

Lys Leu Val Ser Asp Phe Arg Lys Asp Phe Gln Phe Tyr Lys Val Arg 
965 970 975 

Glu Ile Asn Asn Tyr His His Ala His Asp Ala Tyr Leu Asn Ala Val 
980 985 990 

Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro Lys Leu Glu Ser Glu Phe 
995 1000 1005 

Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val Arg Lys Met Ile Ala Lys 
1010 1015 1020 

Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala Lys Tyr Phe Phe Tyr Ser 
1025 1030 1035 1040 

Asn Ile Met Asn Phe Phe Lys Thr Glu Ile Thr Leu Ala Asn Gly Glu 
1045 1050 1055 

Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn Gly Glu Thr Gly Glu Ile 
1060 1065 1070 

Val Trp Asp Lys Gly Arg Asp Phe Ala Thr Val Arg Lys Val Leu Ser 
1075 1080 1085 

Met Pro Gln Val Asn Ile Val Lys Lys Thr Glu Val Gln Thr Gly Gly 
1090 1095 1100 

Phe Ser Lys Glu Ser Ile Leu Pro Lys Arg Asn Ser Asp Lys Leu Ile 
1105 1110 1115 1120 

Ala Arg Lys Lys Asp Trp Asp Pro Lys Lys Tyr Gly Gly Phe Asp Ser 
1125 1130 1135 
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Pro Thr Val Ala Tyr Ser Val Leu Val Val Ala Lys Val Glu Lys Gly 

1140 1145 1150 

Lys Ser Lys Lys Leu Lys Ser Val Lys Glu Leu Leu Gly Ile Thr Ile 
1155 1160 1165 

Met Glu Arg Ser Ser Phe Glu Lys Asn Pro Ile Asp Phe Leu Glu Ala 
1170 1175 1180 

Lys Gly Tyr Lys Glu Val Lys Lys Asp Leu Ile Ile Lys Leu Pro Lys 
1185 	 1190 1195 1200 

Tyr Ser Leu Phe Glu Leu Glu Asn Gly Arg Lys Arg Met Leu Ala Ser 
1205 1210 1215 

Ala Gly Glu Leu Gln Lys Gly Asn Glu Leu Ala Leu Pro Ser Lys Tyr 
1220 1225 1230 

Val Asn Phe Leu Tyr Leu Ala Ser His Tyr Glu Lys Leu Lys Gly Ser 
1235 1240 1245 

Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe Val Glu Gln His Lys His 
1250 1255 1260 

Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser Glu Phe Ser Lys Arg Val 
1265 	 1270 1275 1280 

Ile Leu Ala Asp Ala Asn Leu Asp Lys Val Leu Ser Ala Tyr Asn Lys 
1285 1290 1295 

His Arg Asp Lys Pro Ile Arg Glu Gln Ala Glu Asn Ile Ile His Leu 
1300 1305 1310 

Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala Ala Phe Lys Tyr Phe Asp 
1315 1320 1325 

Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser Thr Lys Glu Val Leu Asp 
1330 1335 1340 

Ala Thr Leu Ile His Gln Ser Ile Thr Gly Leu Tyr Glu Thr Arg Ile 
1345 	 1350 1355 1360 

Asp Leu Ser Gln Leu Gly Gly Asp 
1365 

<210> 	110 
<211> 	4221 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
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08ET 	DleDD2DeD2 1)2032221 DDeDDle2eD DeDDDDDIRD 2eDS2DeeDe 2D41DDeD2D 

OZET 	2eD2eeD2D2 4D21DDe22e 2D2DDee21D 2ee2122412 4D2e22e2DD eD22De221e 

09ZT 	2ee2e221DD 4eDDD2eeD; eD112eeDel D412e2202 eDD2eDD2D2 2322De2Dle 

00Z% 	De;D22DAD elD22Dee2e eD2e2eDDe2 D11D11D;e2 e22eeDel.2e e2e2DDD21D 

&VET 	2eD2eDD2D2 1221DDD22e e21D21DDDe 24DDe20eDD eDDeD2e2De 2DelD2D2ee 

0801 	Dle2leD2eD D2D2e24DDD DDD22eeDDe Dle2e2DDeD ee242D2D21 DDleDe8D2e 

OZOT 	21DS1DD1.eD D2De2D2e2; DDee2eeDD2 DD221DD;12 4DDODD2De 1.2eDDe2D22 

096 	Dle2eDDD22 1.D2;DDeeDe 221DDe2De2 De2DelDDeD e22eeD2e24 D2eD2I.D2ee 

006 	DD2De22e2D D224DDe2D1 1DeeD2e2ee DI4DeeDDDD De21DD2221 DD2e24DDD2 

OV8 	Dle21DDeeD 22D;421DD2 2Dee2ee8ee 2e2D22DDD2 1D2eDDD2D1 e24DDee2e2 

08L 	21.DADADD 2e2eeD2e24 DADDADBe 21DDleDD22 eeDD2De224 2D22D2eDD2 
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<400> 111 
Met Gly Ser Ser His His His His His His Val Tyr Pro Tyr Asp Val 
1 5 10 15 

Pro Asp Tyr Ala Glu Leu Pro Pro Lys Lys Lys Arg Lys Val Gly Ile 
20 25 30 

Glu Asn Leu Tyr Phe Gln Gly Asp Lys Lys Tyr Ser Ile Gly Leu Asp 
35 40 45 

Ile Gly Thr Asn Ser Val Gly Trp Ala Val Ile Thr Asp Glu Tyr Lys 
50 55 60 

Val Pro Ser Lys Lys Phe Lys Val Leu Gly Asn Thr Asp Arg His Ser 
65 70 75 80 

Ile Lys Lys Asn Leu Ile Gly Ala Leu Leu Phe Asp Ser Gly Glu Thr 
85 90 95 

Ala Glu Ala Thr Arg Leu Lys Arg Thr Ala Arg Arg Arg Tyr Thr Arg 
100 105 110 

Arg Lys Asn Arg Ile Cys Tyr Leu Gln Glu Ile Phe Ser Asn Glu Met 
115 120 125 

Ala Lys Val Asp Asp Ser Phe Phe His Arg Leu Glu Glu Ser Phe Leu 
130 135 140 

Val Glu Glu Asp Lys Lys His Glu Arg His Pro Ile Phe Gly Asn Ile 
145 150 155 160 

Val Asp Glu Val Ala Tyr His Glu Lys Tyr Pro Thr Ile Tyr His Leu 
165 170 175 

Arg Lys Lys Leu Val Asp Ser Thr Asp Lys Ala Asp Leu Arg Leu Ile 
180 185 190 

Tyr Leu Ala Leu Ala His Met Ile Lys Phe Arg Gly His Phe Leu Ile 
195 200 205 

Glu Gly Asp Leu Asn Pro Asp Asn Ser Asp Val Asp Lys Leu Phe Ile 
210 215 220 

Gln Leu Val Gln Thr Tyr Asn Gln Leu Phe Glu Glu Asn Pro Ile Asn 
225 230 235 240 

Ala Ser Gly Val Asp Ala Lys Ala Ile Leu Ser Ala Arg Leu Ser Lys 
245 250 255 

Ser Arg Arg Leu Glu Asn Leu Ile Ala Gln Leu Pro Gly Glu Lys Lys 
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260 	 265 	 270 

Asn Gly Leu Phe Gly Asn Leu Ile Ala Leu Ser Leu Gly Leu Thr Pro 
275 280 285 

Asn Phe Lys Ser Asn Phe Asp Leu Ala Glu Asp Ala Lys Leu Gln Leu 
290 295 300 

Ser Lys Asp Thr Tyr Asp Asp Asp Leu Asp Asn Leu Leu Ala Gln Ile 
305 310 315 320 

Gly Asp Gln Tyr Ala Asp Leu Phe Leu Ala Ala Lys Asn Leu Ser Asp 
325 330 335 

Ala Ile Leu Leu Ser Asp Ile Leu Arg Val Asn Thr Glu Ile Thr Lys 

340 345 350 

Ala Pro Leu Ser Ala Ser Met Ile Lys Arg Tyr Asp Glu His His Gln 
355 360 365 

Asp Leu Thr Leu Leu Lys Ala Leu Val Arg Gln Gln Leu Pro Glu Lys 
370 375 380 

Tyr Lys Glu Ile Phe Phe Asp Gln Ser Lys Asn Gly Tyr Ala Gly Tyr 
385 390 395 400 

Ile Asp Gly Gly Ala Ser Gln Glu Glu Phe Tyr Lys Phe Ile Lys Pro 
405 410 415 

Ile Leu Glu Lys Met Asp Gly Thr Glu Glu Leu Leu Val Lys Leu Asn 
420 425 430 

Arg Glu Asp Leu Leu Arg Lys Gln Arg Thr Phe Asp Asn Gly Ser Ile 

435 440 445 

Pro His Gln Ile His Leu Gly Glu Leu His Ala Ile Leu Arg Arg Gln 
450 455 460 

Glu Asp Phe Tyr Pro Phe Leu Lys Asp Asn Arg Glu Lys Ile Glu Lys 
465 470 475 480 

Ile Leu Thr Phe Arg Ile Pro Tyr Tyr Val Gly Pro Leu Ala Arg Gly 
485 490 495 

Asn Ser Arg Phe Ala Trp Met Thr Arg Lys Ser Glu Glu Thr Ile Thr 
500 505 510 

Pro Trp Asn Phe Glu Glu Val Val Asp Lys Gly Ala Ser Ala Gln Ser 
515 520 525 

Phe Ile Glu Arg Met Thr Asn Phe Asp Lys Asn Leu Pro Asn Glu Lys 
530 535 540 
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Val Leu Pro Lys His Ser Leu Leu Tyr Glu Tyr Phe Thr Val Tyr Asn 
545 550 555 560 

Glu Leu Thr Lys Val Lys Tyr Val Thr Glu Gly Met Arg Lys Pro Ala 
565 570 575 

Phe Leu Ser Gly Glu Gln Lys Lys Ala Ile Val Asp Leu Leu Phe Lys 
580 585 590 

Thr Asn Arg Lys Val Thr Val Lys Gln Leu Lys Glu Asp Tyr Phe Lys 
595 600 605 

Lys Ile Glu Cys Phe Asp Ser Val Glu Ile Ser Gly Val Glu Asp Arg 
610 615 620 

Phe Asn Ala Ser Leu Gly Thr Tyr His Asp Leu Leu Lys Ile Ile Lys 
625 630 635 640 

Asp Lys Asp Phe Leu Asp Asn Glu Glu Asn Glu Asp Ile Leu Glu Asp 
645 650 655 

Ile Val Leu Thr Leu Thr Leu Phe Glu Asp Arg Glu Met Ile Glu Glu 
660 665 670 

Arg Leu Lys Thr Tyr Ala His Leu Phe Asp Asp Lys Val Met Lys Gln 
675 680 685 

Leu Lys Arg Arg Arg Tyr Thr Gly Trp Gly Arg Leu Ser Arg Lys Leu 
690 695 700 

Ile Asn Gly Ile Arg Asp Lys Gln Ser Gly Lys Thr Ile Leu Asp Phe 
705 710 715 720 

Leu Lys Ser Asp Gly Phe Ala Asn Arg Asn Phe Met Gln Leu Ile His 
725 730 735 

Asp Asp Ser Leu Thr Phe Lys Glu Asp Ile Gln Lys Ala Gln Val Ser 
740 745 750 

Gly Gln Gly Asp Ser Leu His Glu His Ile Ala Asn Leu Ala Gly Ser 
755 760 765 

Pro Ala Ile Lys Lys Gly Ile Leu Gln Thr Val Lys Val Val Asp Glu 
770 775 780 

Leu Val Lys Val Met Gly Arg His Lys Pro Glu Asn Ile Val Ile Glu 
785 790 795 800 

Met Ala Arg Glu Asn Gln Thr Thr Gln Lys Gly Gln Lys Asn Ser Arg 
805 810 815 
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Glu Arg Met Lys Arg Ile Glu Glu Gly Ile Lys Glu Leu Gly Ser Gln 

820 825 830 

Ile Leu Lys Glu His Pro Val Glu Asn Thr Gln Leu Gln Asn Glu Lys 

835 840 845 

Leu Tyr Leu Tyr Tyr Leu Gln Asn Gly Arg Asp Met Tyr Val Asp Gln 

850 855 860 

Glu Leu Asp Ile Asn Arg Leu Ser Asp Tyr Asp Val Asp His Ile Val 

865 870 875 880 

Pro Gln Ser Phe Leu Lys Asp Asp Ser Ile Asp Asn Lys Val Leu Thr 

885 890 895 

Arg Ser Asp Lys Asn Arg Gly Lys Ser Asp Asn Val Pro Ser Glu Glu 

900 905 910 

Val Val Lys Lys Met Lys Asn Tyr Trp Arg Gln Leu Leu Asn Ala Lys 
915 920 925 

Leu Ile Thr Gln Arg Lys Phe Asp Asn Leu Thr Lys Ala Glu Arg Gly 

930 935 940 

Gly Leu Ser Glu Leu Asp Lys Ala Gly Phe Ile Lys Arg Gln Leu Val 

945 950 955 960 

Glu Thr Arg Gln Ile Thr Lys His Val Ala Gln Ile Leu Asp Ser Arg 

965 970 975 

Met Asn Thr Lys Tyr Asp Glu Asn Asp Lys Leu Ile Arg Glu Val Lys 
980 985 990 

Val Ile Thr Leu Lys Ser Lys Leu Val Ser Asp Phe Arg Lys Asp Phe 
995 1000 1005 

Gln Phe Tyr Lys Val Arg Glu Ile Asn Asn Tyr His His Ala His Asp 

1010 1015 1020 

Ala Tyr Leu Asn Ala Val Val Gly Thr Ala Leu Ile Lys Lys Tyr Pro 

1025 1030 1035 1040 

Lys Leu Glu Ser Glu Phe Val Tyr Gly Asp Tyr Lys Val Tyr Asp Val 

1045 1050 1055 

Arg Lys Met Ile Ala Lys Ser Glu Gln Glu Ile Gly Lys Ala Thr Ala 

1060 1065 1070 

Lys Tyr Phe Phe Tyr Ser Asn Ile Met Asn Phe Phe Lys Thr Glu Ile 

1075 1080 1085 

Thr Leu Ala Asn Gly Glu Ile Arg Lys Arg Pro Leu Ile Glu Thr Asn 
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1090 1095 1100 

Gly Glu Thr Gly Glu Ile Val Trp Asp Lys Gly Arg Asp Phe Ala Thr 
1105 1110 1115 1120 

Val Arg Lys Val Leu Ser Met Pro Gln Val Asn Ile Val Lys Lys Thr 
1125 1130 1135 

Glu Val Gln Thr Gly Gly Phe Ser Lys Glu Ser Ile Leu Pro Lys Arg 
1140 1145 1150 

Asn Ser Asp Lys Leu Ile Ala Arg Lys Lys Asp Trp Asp Pro Lys Lys 
1155 1160 1165 

Tyr Gly Gly Phe Asp Ser Pro Thr Val Ala Tyr Ser Val Leu Val Val 
1170 1175 1180 

Ala Lys Val Glu Lys Gly Lys Ser Lys Lys Leu Lys Ser Val Lys Glu 
1185 1190 1195 1200 

Leu Leu Gly Ile Thr Ile Met Glu Arg Ser Ser Phe Glu Lys Asn Pro 
1205 1210 1215 

Ile Asp Phe Leu Glu Ala Lys Gly Tyr Lys Glu Val Lys Lys Asp Leu 
1220 1225 1230 

Ile Ile Lys Leu Pro Lys Tyr Ser Leu Phe Glu Leu Glu Asn Gly Arg 
1235 1240 1245 

Lys Arg Met Leu Ala Ser Ala Gly Glu Leu Gln Lys Gly Asn Glu Leu 
1250 1255 1260 

Ala Leu Pro Ser Lys Tyr Val Asn Phe Leu Tyr Leu Ala Ser His Tyr 
1265 1270 1275 1280 

Glu Lys Leu Lys Gly Ser Pro Glu Asp Asn Glu Gln Lys Gln Leu Phe 
1285 1290 1295 

Val Glu Gln His Lys His Tyr Leu Asp Glu Ile Ile Glu Gln Ile Ser 
1300 1305 1310 

Glu Phe Ser Lys Arg Val Ile Leu Ala Asp Ala Asn Leu Asp Lys Val 
1315 1320 1325 

Leu Ser Ala Tyr Asn Lys His Arg Asp Lys Pro Ile Arg Glu Gln Ala 
1330 1335 1340 

Glu Asn Ile Ile His Leu Phe Thr Leu Thr Asn Leu Gly Ala Pro Ala 
1345 1350 1355 1360 

Ala Phe Lys Tyr Phe Asp Thr Thr Ile Asp Arg Lys Arg Tyr Thr Ser 
1365 1370 1375 
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Thr Lys Glu Val Leu Asp Ala Thr Leu Ile His Gln Ser Ile Thr Gly 
1380 1385 1390 

Leu Tyr Glu Thr Arg Ile Asp Leu Ser Gln Leu Gly Gly Asp 
1395 1400 1405 
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