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Matthew Adamowicz

<210> 1

<211>
<212>
<213>

<400> 1
aactgccctc aaggagctta caatctagct gggggtaaat
tagactgtga gcttctagag ggcaggga

<210> 2
<211> 348
<212> PRT
<213> Homo sapiens

<400> 2
Asn Gly Thr Glu

Met
1
Thr
Glu
Val
His
65
Val
Thr
Glu
Val
Asn
145
Trp
Arg
Thr
Val
GIn

225
Ala

Gly
Pro
Leu
50

Lys
Ala
Ser
Gly
Val
130
Phe
Val
Tyr
Leu
Val
210
Leu

Thr

30

88
DNA
Homo sapiens

val
Trp
35

Gly
Lys
Asp
Leu
Phe
115
Leu
Arg

Met

Lys
195
His
Val
Thr

Val
20

GIn
Phe
Leu
Leu
His
100
Phe
Ala
Phe
Ala
Pro
180
Pro
Phe
Phe

GlIn

159792010040

US 61/969,027
2014-03-21

5
Arg

Phe
Pro
Arg
Phe
85

Gly
Ala
Ile
Gly
Leu
165
Glu
Glu
Thr
Thr

Lys
245

Not Yet Assigned
Concurrently Herewith

Gly
Ser
Ser
e
Thr
Met
Tyr
Thr
Glu
Glu
150
Ala
Gly
Val
e
Val

230
Ala

Catherine O"Riordan

Pro
Pro
Met
Asn
55

Pro
Val
Phe
Leu
Arg
135
Asn
Cys
Leu
Asn
Pro
215
Lys

Glu

Asn
Phe
Leu
Phe
Leu
Leu
Val
Gly
120
Tyr
His
Ala
GIn
Asn
200
Met
Glu

Lys

SEQUENCE LISTING

GENE THERAPY FOR RETINITIS PIGMENTOSA

FastSEQ for Windows Version 4.0

Phe Tyr Val
10

Glu Tyr Pro

25

Ala Ala Tyr

Leu Thr Leu

Asn Tyr lle

Gly Gly Phe
90

Phe Gly Pro
105
Gly Glu Ile

Val Val Val

Ala Ile Met
155
Ala Pro Pro
170
Cys Ser Cys
185
Glu Ser Phe

Ile lle lle

Ala Ala Ala
235
Glu val Thr
250
Page 1

gacttgcaca tgaacacaac 60

Pro
GIn
Met
Tyr
60

Leu
Thr
Thr
Ala
Cys
140
Gly
Leu
Gly
Val
Phe
220
GIn

Arg

Phe
Tyr
Phe
Val
Leu
Ser
Gly
Leu
125
Lys
Val
Ala
Ile
Ile
205
Phe
GlIn

Met

Ser
Tyr
Leu
Thr
Asn
Thr
Cys
110
Trp
Pro
Ala
Gly
Asp

190
Tyr

GIn
Val

Asn
15

Leu
Leu
Val
Leu
Leu
Asn
Ser
Met
Phe
Trp
175
Tyr
Met
Tyr
Glu

Ile
255

Ser
240
Ile

88



Met Val lle

Phe Ile
275

Pro

Tyr
Thr l1le
290
Ile Tyr
305

Ile

Ile

Cys Cys

Val Ser Lys

<210>
<211>
<212>
<213>

3
1044
DNA
Homo

<400> 3

atgaatggca
cgcagcccct
gccgectaca
gtcaccgtcc
gtggctgacc
ggatacttcg
ggtgaaattg
aagcccatga

tgggtcatgg
gagggcctge
gagtcttttg
ttctgctatg
gccaccacac
ttcctgatct
tccaacttcg
tacaaccctg
atctgctgceg
gagacgagcc

<210> 4

<211> 2768
<212> DNA
<213> Homo

<400> 4

agagtcatcc
ggagcagcca
tctacgtgcc
actacctggc
tgctgggctt
gcacgcctct
gtggcttcac
gatgcaattt
tggtcctgge
gggagaacca
cacccccact
tcgactacta
tggtccactt
ccgtcaagga
aggtcacccg
ccagcgtggc
ccatcccagc
tgaacaagca
gtgacgatga
aagacctgcc
cagccacagc
ccttaatttt
gcctgagaag
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Ala
260
Phe

Phe
Thr
Ala Phe

Met Met

Leu Ile
His GIn
Phe Ala

Asn Lys

Cys

Gly
280
Lys
295

GIn

310

Gly Lys
325
Thr Glu

340

sapiens

cagaaggccc
tcgagtaccc
tgtttctgct
agcacaagaa
tcttcatggt
tcttcgggec
ccctgtggtc
gcaacttccg
cgctggcctg
agtgctcgtg
tcatctacat
ggcagctcgt
agaaggcaga
gctgggtgce
gtcccatctt
tcatctatat
gcaagaaccc
aggtggcccc

sapiens

agctggagcc
cgggtcagcc
cttctccaat
tgagccatgg
ccccatcaac
caactacatc
cagcaccctc
ggagggcttc
catcgagcgg
tgccatcatg
cgccggcetgg
cacgctcaag
caccatcccc
ggccgetgec
catggtcatc
attctacatc
gttctttgce
gttccggaac
ggcctctget
taggactctg
catcccacca
Tttt
ggacatccac

Asn Pro

Thr Ser

Leu

GIn

taacttctac
acagtactac
gatcgtgctg
gctgcgcacg
cctaggtggc
cacaggatgc
cttggtggtc
cttcggggag
cgccgcaccc
tggaatcgac
gttcgtggtc
cttcaccgtc
gaaggaggtc
ctacgccagc
catgaccatc
catgatgaac
actgggtgac

ggcc

ctgagtggct
acaagggcca
gcgacgggtg
cagttctcca
ttcctcacge
ctgctcaacc
tacacctctc
tttgccaccc
tacgtggtgg
ggcgttgcect
tccaggtaca
ccggaggtca
atgattatca
cagcagcagg
atcatggtca
ttcacccacc
aagagcgccg
tgcatgctca
accgtgtcca
tggccgacta
ggagcagcgc
ttaagaaata
caagacctac

Trp Val Pro
265
Ser Asn Phe

Ser Ala Ala

Phe Arg Asn
315
Asp Asp
330
Ala Pro

Gly

Val
345

gtgcccttct
ctggctgagce
ggcttcccca
cctctcaact
ttcaccagca
aatttggagg
ctggccatcg
aaccatgcca
ccactcgccg
tactacacgc
cacttcacca
aaggaggccg
acccgcatgg
gtggcattct
ccagcgttct
aagcagttcc
gatgaggcct

gagctcaggc
cagccatgaa
tggtacgcag
tgctggccgce
tctacgtcac
tagccgtggce
tgcatggata
tgggcggtga
tgtgtaagcc
tcacctgggt
tccceccgaggg
acaacgagtc
tctttttctg
agtcagccac
tcgectttcect
agggctccaa
ccatctacaa
ccaccatctg
agacggagac
taggcgtctc
ctgtgcagaa
attaatgagg
tgatctggag
Page 2

Tyr Ala Ser
270

Pro lle

285

Tyr Asn

Gly

Ile
300
Cys Met Leu

Glu Ala Ser

Ala

ccaatgcgac
catggcagtt
tcaacttcct
acatcctgct
ccctctacac
gcttctttge
agcggtacgt
tcatgggcgt
gctggtccag
tcaagccgga
tccccatgat
ctgcccagca
tcatcatcat
acatcttcac
ttgccaagag
ggaactgcat
ctgctaccgt

cttcgcagca
tggcacagaa
ccccttcgag
ctacatgttt
cgtccagcac
tgacctcttc
cttcgtcttc
aattgccctg
catgagcaac
catggcgctg
cctgcagtgc
ttttgtcatc
ctatgggcag
cacacagaag
gatctgctgg
cttcggtccc
ccctgtcatc
ctgcggcaag
gagccaggtg
ccatccccta
tgaacgaagt
ctcctcactc
tcccacgttc

Val Ala

Phe Met

Pro Vval

Thr Thr
320
Ala Thr

335

gggtgtggta
ctccatgctg
cacgctctac
caacctagcc
ctctctgcat
caccctgggce
ggtggtgtgt
tgccttcacc
gtacatcccc
ggtcaacaac
tatcatcttt
gcaggagtca
ggtcatcgct
ccaccagggc
cgccgecatc
gctcaccacc
gtccaagacg

ttcttgggtg
ggccctaact
tacccacagt
ctgctgatcg
aagaagctgc
atggtcctag
gggcccacag
tggtccttgg
ttccgettcg
gcctgcgecg
tcgtgtggaa
tacatgttcg
ctcgtcttca
gcagagaagg
gtgccctacg
atcttcatga
tatatcatga
aacccactgg
gccecggect
caccttcccc
cacataggct
acctgggaca
cccaaggcca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1044

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



gcgggatgtg
tctggaaaag
tgcttaataa
atatctatcc
cagttgtttt
cctggtcctg
gtgtgtttca
taacatcaat
ttgagattgg
tagctaggca
ggaatgcaga
ggccaagttc
aggtcccgtg
ctggaagcca
tctagaagcc
tatctcgaag
atgttcatgg
tagtccattc
agaattaagc
agctttaccc
atgttggtat
aaactgccag
gccaagcagc
aaacccca

<210> 5

<211> 1512
<212> DNA
<213>

<220>
<223>

<400> 5

ggccccagaa
aggaaggggc
tctagcacct
tgctgtgtca
gcccggtcte
gcgacgctge
ctgactgacc
taattagcgc

ggggctcegg
gtgcgtgggg
cggcgegggg
cccgeggtge
ggggtgagca
ccgagttgct
gctcgecgtg
tcgggecggg
aggcgcggceg
tcctttgtee
cgggcgcggg
tgcgtcgcecg
cggctgcctt
ctctagagcc
cgtgctggtt
gcttgctgaa
tgaccccagc
acaaatggcc

<210> 6

<211> 3444
<212> DNA
<213>

<220>
<223>
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tgcccctect
tgtcccaget
atgctggatg
tctcagaccc
tcccteectg
ccgacacgca
gcactttgta
taatgtaact
gcattcagat
tcaaggccag
atgcagtcat
ccaatgaggg
cctccccttc
cctgctcttt
atgctcaccc
agcttagaaa
gccccagttt
tccattctgg
tgcctcagta
agctctgcct
taacggtggt
cttccacctg
acagagtccc

gcetggtggt
cgggcagaat
tcttgccact
gccecggtet
tctcgtccag
cttcgeccecg
gcgttactcc
ttggtttaat
gagggccctt
agcgccgegt
ctttgtgcge
ggggggggct
gggggtgtgg
gagcacggcc
ccgggcegggg
gagggctcgg
agccgcagcc
caaatctgtg
gcgaagcggt
cgccgecgte
cgggggggac
tctgctaacc
attgtgctgt
ggctgtatgc
tagtgtaagc
ca

cctcccaact
tagggataag
gatgcaggaa
tcgcagcage
ggcctcactt
gctactgaga
aatagcaaga
agttaattac
gatggggttt
accagggctg
cagacctgaa
tgagattggg
ccaatgtggc
tgctctagca
gcccacattt
caaagagtgg
ccagtttccc
agaatctgct
actgctcccc
ggagactaag
gggttttgtt
atccctgacc

ctggggctag

Artificial Sequence

Synthetic Construct

tgtttgtcct
gatctaatcg
cctaagcgtc
cccaggggct
caagggcagg
tgccccgcete
cacaggtgag
gacggcttgt
tgtgcggggg
gcggctccge
tccgecagtgt
gcgaggggaa
gcgcgtecggt
cggcttcggg
ggtggcggea
gggaggggcg
attgcctttt
cggagccgaa
gcggegeegg
cccttctecc
ggggcaggge
atgttcatgc
ctcatcattt
tgaaggagct
tccttcagga

Artificial Sequence

Synthetic Construct

catctttcag
tgtctagcac
ggaatggagg
agcaactcat
tcttctccta
agaccaaaag
agctgtacag
tatgattatc
cacccaacct
ggggttggge
aaaacaacac
cctggggtct
ctatggagag
cctgggtccc
aattaacagc
gaaattccac
ttgccagaca
ccaaaaagct
cttctccata
gcaaattggg
gctttcacac

ctgggatggc
aggtggagga

tctcagggga
gattccaagc
ctccgtgacc
tcccagtggt
gacgggccac
cgccgcecgece
cgggcgggac
ttcttttctg
gagcggctcg
gctgcccggce
gcgcgagggg
caaaggctgc
cgggctgcaa

tgcggggctc

ggtgggggtg
cggcggcccc

atggtaatcg
atctgggagg
caggaaggaa
tctccagcect
ggggttcgge
cttcttcttt
tggcaaagaa
tacaatctag
cacaaggcct
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gaacacgagg
agaatggggc
aatgaatggg
acttggctaa
taaaatggaa
aggtgtgtgt
attctagtta
acctcctgat

tggggcaggt
tgtaggcagg
tgggggaggg
cacccctagt
acaggccttt
agcatctaga
tgagtccctg
tgggcctacc
agcccatctt
ggccacatct
taagcaaagc
ccattaaaag
tctatccaca
tggattgagc
ggcagtcctg

aaagtgaggc
agctcagggg
ccggctggga
ccccaggaac
aggccaaggg
tcgecgecgec
ggcccttctc
tggctgcgtyg
gggggtgcgt
ggctgtgagc
agcgcggecg
gtgcggggtg
cccecccctge
cgtacggggc
€cgggcgggg
cggagcgccg
tgcgagaggg
cgccgcecgea
atgggcgggg
cggggctgtc
ttctggcgtg
ttcctacagc
ttcttcgaaa
ctggggtttt
gttactagca

attcttgctt
acacagtagg
aagggagaac
tgatatggag
atcccagatc
gtgtctatgt
atgttgtgaa
agtgaacatt
ttttaaaaat
gacagtcaca
ggacggtgaa
gtggggccce
ctctcagcct
gcatggagcc
atgtcatcct
ttccttgggg
cagcagttgc
ctgaggtgtc
cagaagctct
ctcagctcct
ggatagattg
aatgagcaga
ggaatgggaa

ggccccttgg
attgtctttt
tttagcctgg
cctcgacagg
cggagtcgct
cgccccgget
ctccgggctg
aaagccttga
gcgtgtgtgt
gctgcgggceg
ggggcggtge
tgtgcgtggg
acccccctcc
gtggcgcggg
cggggccgec
gcggctgtceg
cgcagggact
ccccctctag
agggccttcg

cgcgggggga
tgaccggcgg
tcctgggcaa
gatcctggag
ggccactgac
ctcacatgga

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2768

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1512



<400> 6

caatctccca
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
0999cggggg
ctgtcaagtg
gagatgggat
atttagggcc
tcccagagga
tccacccgat
attagcgtta
tcactttata
ggctgagctc
ttacctgttt
ccaccaccgg
cgacgggtgt
agttctccat
tcctcacgct
tgctcaacct
acacctctct
ttgccaccct
acgtggtggt
gcgttgectt
ccaggtacat
cggaggtcaa
tgattatcat
agcagcagga
tcatggtcat
tcacccacca
agagcgccgce
gcatgctcac
ccgtgtccaa
tgtcccgget
atgctagctg
ttaatggaag
gctggaatct
agttaaattg
gactctctta
ggttacaaga
ctaaccccca
ttacaatcta
gagggcaggg
tctcatgact
ttctctccac
taacttctac
acagtcagag
catcgagacc
tcatgtctct
catttgctct
gaagccatgc
ctgaagagtt
gatccagttc
tatcccagag
cctcagtctg
catggggaca

<210> 7
<211> 3014
<212> DNA
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gatgctgatt
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
gtgtgagact
agccattgtc
aggtgagttc
caaaggttcc
ctctggggca
gtcaccttgg
gtatgatatc
agggtctggg
aagaggtaag
tacaggcctg
cacaatgaat
ggtacgcagc
gctggccgee
ctacgtcacc
agccgtgget
gcatggatac
gggcggtgaa
gtgtaagccc
cacctgggtc
ccccgaggge
caacgagtct
ctttttctge
gtcagccacc
cgctttcctg
gggctccaac
catctacaac
caccatctgc
gacggagacg
tagggctaaa
gatgaaggga
ggaacatgga
ataagcagtt
ctaacgcagt
aggtagcctt
caggtttaag
tggttggcga
gctgggggta
accttaccct
cttgcgtttc
aggtgtccac
gtgcccttct
ataaatgaca
aggggtctcc
cagcctcctt
tctacaccag
caatatgccc
cagaaacaca
ttagctccct
ggttttggct
catccctcct
gaggcattaa

cagccaggaa
atggagttcc
ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
ggaggcgatg
agggcttggg
aggaggagac
agtcgcagcc
gacaagatga
cccctctgeca
tcgcggatge
gggggtcagt

ggtttaaggg
aaatcacttg

ggcacagaag
cccttcgagt
tacatgtttc
gtccagcaca
gacctcttca
ttcgtcttcy
attgccctgt
atgagcaact
atggcgctgg
ctgcagtgct
tttgtcatct
tatgggcagc
acacagaagg
atctgctggg
ttcggtccca
cctgtcatct
tgcggcaaga
agccaggtgg
tgtctaggac
ggaatgagtg
tgtcctcagg
ttacatacct
cagtgcttct
gcagaagttg
gagaccaata
gggactgctg
aatgacttgc
agtcatctct
tgataggcac
tcccagttca
ccaatgcgac
gtgacagcaa
ggcaaggcct
ggcctgtgga
caaccaagtg
accttcaggg
gtgcaagaca
tgttggatat
ttaaggccaa
ctatagaacc
aagc

<213> Artificial Sequence

<220>

<223> Synthetic Construct

ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccacaaatag
gacggagctg
gactggataa
attgtcaact
tgaggccacc
gacacccttt
agccaattag
tgaatcagcc
gcctggagtt
atggttggtt
gttttaggtt
gccctaactt
acccacagta
tgctgatcgt
agaagctgcg
tggtcctagg
ggcccacagg
ggtccttggt
tccgettcgg
cctgcgeegce
cgtgtggaat
acatgttcgt
tcgtcttcac
cagagaagga
tgccctacge
tcttcatgac
atatcatgat
acccactggg
ccccggecta
agaatggaac
actgactgag
tgcccaacct
gccctgaget
gacacaacag
gtcgtgagge
gaaactgggc
tgtgtgaaat
acatgaacac
cttctcaccc
ctattggtct
caccggcaca
gggtgtggta
cgtgagctgc
aggtcctccc
gatccagccc
gcaacagttc
agcagctgag
tgaccaggcc
gctgttttcc
caggaactat
acagctgggc
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atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ttatcgagcc
acggcacaca
gtcagggggt
ggagccatgt
agactgacat
cctttcttta
gcceeggtgg
tctggcttag
gcgetgtggg
ggtggggtat
ggtacatctg
ctacgtgccc
ctacctggct
gctgggcttc
cacgcctctc
tggcttcacc
atgcaatttg
ggtcctggec
ggagaaccat
acccccactc
cgactactac
ggtccacttc
cgtcaaggag
ggtcacccgc
cagcgtggca
catcccagcg
gaacaagcag
tgacgatgag
accaagaaag
acatagtagc
tggatatatg
ggcagatcca
ttattgcggt
tctcgaactt
actgggcagg
ttgtcgagac
ggtaactgcc
aactagactg
tgcacaccct
tactgacatc
atgaatggca
cgcagcccct
agcccttagg
ttcagtatgg
ttcctettgg
caggccagta
tccttgatge
tcatccttag
ttggccttty

ggggtaccag
cctcagcagg

attacggggt
aatggcccge
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
gctgagecgg
cagctcagat
ctcctgggaa
ggagaagtga
ggggaggaat
cctaagggcc
cagcagtggg
ggagagaagg
agccgtcagt
taatgtttaa
cagaattcag
ttctccaatg
gagccatggc
cccatcaact
aactacatcc
agcaccctct
gagggcttct
atcgagcggt
gccatcatgg
gceggetggt
acgctcaagc
accatcccca
gccgetgecc
atggtcatca
ttctacatct
ttctttgcca
ttccggaact
gcctctgcta
cttaagtttg
tgattaataa
agtgaaggga
gtcatgtctg
agtttatcac
aagctgcagt
taagtatcaa
agagaaaaac
ctcaaggagc
tgagcttcta
ccctgaggga
cactttgcct
cagaaggccc
tcgagtaccc
actgagaaag
aaaccttgcc
cttctggata
tggagtttta
cacccttgtt
gatgctcatg
gtcttttctt
aattgagcag
cccaactctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3444



<400> 7

gggccccaga
gaggaagggg
ttctagcacc
gtgctgtgtc
ggcccggtct
tgcgacgctg
tctgactgac
gtaattagca
tacctgtttt
catgggctag
cacaatgaat
ggtacgcagc
gctggccgee
ctacgtcacc
agccgtggct
gcatggatac
gggcggtgaa
gtgtaagccc
cacctgggtc
ccccgaggge
caacgagtct
ctttttctgc
gtcagccacc
cgctttcctg
gggctccaac
catctacaac
caccatctgc
gacggagacg
tagggctaaa
gatgaaggga
ggaacatgga
ataagcagtt
ctaacgcagt
aggtagcctt
caggtttaag
tggttggcga
gctgggggta
accttaccct
cttgcgtttc
aggtgtccac
gtgcccttct
ataaatgaca
aggggtctcc
cagcctcctt
tctacaccag
caatatgccc
cagaaacaca
ttagctccct
ggttttggct
catccctcct
gaggcattaa

<210> 8

<211> 1826
<212> DNA
<213>

<220>
<223>

<400> 8

gggccccaga
gaggaagggg
ttctagcacc
gtgctgtgtc
ggcccggtct
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agcctggtgg
ccgggcagaa
ttcttgccac
agccccggte
ctctcgtcca
ccttcgecce
cgcgttactc
agaggtaagg
acaggcctga
catgcatgag
ggcacagaag
cccttcgagt
tacatgtttc
gtccagcaca
gacctcttca
ttcgtcttcg
attgccctgt
atgagcaact
atggcgctgg
ctgcagtgct
tttgtcatct
tatgggcagc
acacagaagg
atctgctggg
ttcggtccca
cctgtcatct
tgcggcaaga
agccaggtgg
tgtctaggac
ggaatgagtg
tgtcctcagg
ttacatacct
cagtgcttct
gcagaagttg
gagaccaata
gggactgctg
aatgacttgc
agtcatctct
tgataggcac
tcccagttca
ccaatgcgac
gtgacagcaa
ggcaaggcct
ggcctgtgga
caaccaagtg
accttcaggg
gtgcaagaca
tgttggatat
ttaaggccaa
ctatagaacc
aagc

agcctggtgg
ccgggcagaa
ttcttgccac
agccccggtc
ctctcgtcca

ttgtttgtcc
tgatctaatc
tcctaagcgt
tcccagggge
gcaagggcag
gtgccccget
ccacaggtga
gtttaaggga
aatcacttgg
ctccctgeag
gccctaactt
acccacagta
tgctgatcgt
agaagctgcg
tggtcctagg
ggcccacagg
ggtccttggt
tccgettcegg
cctgcgcecgce
cgtgtggaat
acatgttcgt
tcgtcttcac
cagagaagga
tgccctacge
tcttcatgac
atatcatgat
acccactggg
ccccggecta
agaatggaac
actgactgag
tgcccaacct
gccctgaget
gacacaacag
gtcgtgagge
gaaactgggc
tgtgtgaaat
acatgaacac
cttctcaccc
ctattggtct
caccggcaca
gggtgtggta
cgtgagctgc
aggtcctccc
gatccagccc
gcaacagttc
agcagctgag
tgaccaggcc
gctgttttcc
caggaactat
acagctgggc

Artificial Sequence

Synthetic Construct

ttgtttgtcc
tgatctaatc
tcctaagcgt
tcccaggggc

gcaagggcag

ttctcagggg
ggattccaag
cctccgtgac
ttcccagtgg
ggacgggcca
ccgecgceegce
gcgggcggga
tggttggttg
ttttaggttg
ggtttatctg
ctacgtgccc
ctacctggct
gctgggcttc
cacgcctctc
tggcttcacc
atgcaatttg
ggtcctggcec
ggagaaccat
acccccactc
cgactactac
ggtccacttc
cgtcaaggag
ggtcacccgc
cagcgtggca
catcccagcg
gaacaagcag
tgacgatgag
accaagaaag
acatagtagc
tggatatatg
ggcagatcca
ttattgcggt
tctcgaactt
actgggcagg
ttgtcgagac
ggtaactgcc
aactagactg
tgcacaccct
tactgacatc
atgaatggca
cgcagcccct
agcccttagg
ttcagtatgg
ttcctettgg
caggccagta
tccttgatge
tcatccttag
ttggcctttg

ggggtaccag
cctcagcagg

ttctcagggg
ggattccaag
cctccgtgac
ttcccagtgg
ggacgggcca
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aaaagtgagg
cagctcaggg
cccggetggg
tccccaggaa
caggccaagg
ctcgegecge
cggcccttct
gtggggtatt

gggatccggt
cagaattcag

ttctccaatg
gagccatggc
cccatcaact
aactacatcc
agcaccctct
gagggcttct
atcgagcggt
gccatcatgg
gccggetggt
acgctcaagc
accatcccca
gccgetgecc
atggtcatca
ttctacatct
ttctttgcca
ttccggaact
gcctctgcta
cttaagtttg
tgattaataa
agtgaaggga
gtcatgtctg
agtttatcac
aagctgcagt
taagtatcaa
agagaaaaac
ctcaaggagc
tgagcttcta
ccctgaggga
cactttgcct
cagaaggccc
tcgagtaccc
actgagaaag
aaaccttgcc
cttctggata
tggagtttta
cacccttgtt
gatgctcatg
gtcttttctt
aattgagcag
cccaactctg

aaaagtgagg
cagctcaggg
cccggetggg
tccccaggaa
caggccaagg

cggccccttg
gattgtcttt
atttagcctg
ccctcgacag
gcggagtcge
ccgceccgge
cctccggget
aatgtttaat
acccaattgc
ccaccaccgg
cgacgggtgt
agttctccat
tcctcacgct
tgctcaacct
acacctctct
ttgccaccct
acgtggtggt
gcgttgectt
ccaggtacat
cggaggtcaa
tgattatcat
agcagcagga
tcatggtcat
tcacccacca
agagcgccgc
gcatgctcac
ccgtgtccaa
tgtccegget
atgctagctg
ttaatggaag
gctggaatct
agttaaattg
gactctctta
ggttacaaga
ctaaccccca
ttacaatcta
gagggcaggg
tctcatgact
ttctctccac
taacttctac
acagtcagag
catcgagacc
tcatgtctct
catttgctct
gaagccatgc
ctgaagagtt
gatccagttc
tatcccagag
cctcagtctg
catggggaca

cggccccttg
gattgtcttt
atttagcctg
ccctcgacag
gcactagaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3014

60

120
180
240
300



ctttattgcg
agtctcgaac
gcactgggca
gcttgtcgag
atggtaactg
acaactagac
cctgcacacc
cttactgaca
caatgaatgg
tacgcagccc
tggccgecta
acgtcaccgt
ccgtggctga
atggatactt
gcggtgaaat
gtaagcccat
cctgggtcat
ccgagggcect
acgagtcttt
ttttctgcta
cagccaccac
ctttcctgat
gctccaactt
tctacaaccc
ccatctgctg

cggagacgag

<210> 9
<211> 3444
<212> DNA

Sequence Listing PCT_US2015 021896

gtagtttatc
ttaagctgca
ggtaagtatc
acagagaaaa
ccctcaagga
tgtgagcttc
ctccctgagg
tccactttge
cacagaaggc
cttcgagtac
catgtttctg
ccagcacaag
cctcttcatg
cgtcttcggg
tgccctgtgg
gagcaacttc
ggcgctggcec
gcagtgctcg
tgtcatctac
tgggcagctc
acagaaggca
ctgctgggtg
cggtcccatc
tgtcatctat
cggcaagaac
ccaggtggcc

acagttaaat
gtgactctct
aaggttacaa
acctaacccc
gcttacaatc
tagagggcag
gatctcatga
ctttctctcc
cctaacttct
ccacagtact
ctgatcgtgc
aagctgcgca
gtcctaggtg
cccacaggat
tccttggtgg
cgcttcgggg
tgcgccgcac
tgtggaatcg
atgttcgtgg
gtcttcaccg
gagaaggagg
ccctacgceca
ttcatgacca
atcatgatga
ccactgggtg
ccggcec

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 9

caatctccca
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
0999cggggg
ctgtcaagtg
gagatgggat
atttagggcc
tcccagagga
tccacccgat
attagcgtta
tcactttata
ggctgagctc
ttacctgttt
ccaccaccgg
cgacgggtgt
agttctccat
tcctcacgct
tgctcaacct
acacctctct
ttgccaccct
acgtggtggt
gcgttgectt
ccaggtacat
cggaggtcaa
tgattatcat
agcagcagga
tcatggtcat
tcacccacca

gatgctgatt
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggeat
cgtattagtc
gtgtgagact
agccattgtc
aggtgagttc
caaaggttcc
ctctggggca
gtcaccttgg
gtatgatatc
agggtctggg
aagaggtaag
tacaggcctg
cacaatgaat
ggtacgcagc
gctggccgee
ctacgtcacc
agccgtgget
gcatggatac
gggcggtgaa
gtgtaagccc
cacctgggtc
ccccgaggge
caacgagtct
ctttttctge
gtcagccacc
cgctttcctg
gggctccaac

cagccaggaa
atggagttcc
ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
ggaggcgatg
agggcttggg
aggaggagac
agtcgcagcc
gacaagatga
cccctctgeca
tcgcggatge
gggggtcagt

ggtttaaggg
aaatcacttg

ggcacagaag
cccttcgagt
tacatgtttc
gtccagcaca
gacctcttca
ttcgtcttcy
attgccctgt
atgagcaact
atggcgctgg
ctgcagtgct
tttgtcatct
tatgggcagc
acacagaagg
atctgctggg
ttcggtccca

tgctaacgca
taaggtagcc
gacaggttta
catggttggc
tagctggggg
ggaccttacc
ctcttgcgtt
acaggtgtcc
acgtgccctt
acctggctga
tgggcttccc
cgcctctcaa
gcttcaccag
gcaatttgga
tcctggeccat
agaaccatgc
ccccactcgce
actactacac
tccacttcac
tcaaggaggc
tcacccgcat
gcgtggcatt
tcccagegtt
acaagcagtt
acgatgaggc

ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccacaaatag
gacggagctg
gactggataa
attgtcaact
tgaggccacc
gacacccttt
agccaattag
tgaatcagcc
gcctggagtt
atggttggtt
gttttaggtt
gccctaactt
acccacagta
tgctgatcgt
agaagctgcg
tggtcctagg
ggcccacagg
ggtccttggt
tccgettegg
cctgcgcecgce
cgtgtggaat
acatgttcgt
tcgtcttcac
cagagaagga
tgccctacgce
tcttcatgac
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gtcagtgctt
ttgcagaagt
aggagaccaa
gagggactgc
taaatgactt
ctagtcatct
tctgataggc
actcccagtt
ctccaatgcg
gccatggcag
catcaacttc
ctacatcctg
caccctctac
gggcttcttt
cgagcggtac
catcatgggc
cggctggtcc
gctcaagccg
catccccatg
cgctgcccag
ggtcatcatc
ctacatcttc
ctttgccaag
ccggaactgc
ctctgctacc

atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
ttatcgagcc
acggcacaca
gtcagggggt
ggagccatgt
agactgacat
cctttcttta
gcceeggtgg
tctggcttag
gcgetgtggg
ggtggggtat
ggtacatctg
ctacgtgccc
ctacctggct
gctgggcttc
cacgcctctc
tggcttcacc
atgcaatttg
ggtcctggec
ggagaaccat
acccccactc
cgactactac
ggtccacttc
cgtcaaggag
ggtcacccgc
cagcgtggca
catcccagcg

ctgacacaac
tggtcgtgag
tagaaactgg
tgtgtgtgaa
gcacatgaac
ctcttctcac
acctattggt
cacaccggca
acgggtgtgg
ttctccatge
ctcacgctct
ctcaacctag
acctctctgc
gccaccctgg
gtggtggtgt
gttgccttca
aggtacatcc
gaggtcaaca
attatcatct
cagcaggagt
atggtcatcg
acccaccagg
agcgccgcca
atgctcacca
gtgtccaaga

attacggggt
aatggcccge
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
gctgagecgg
cagctcagat
ctcctgggaa
ggagaagtga
ggggaggaat
cctaagggcc
cagcagtggg
ggagagaagg
agccgtcagt
taatgtttaa
cagaattcag
ttctccaatg
gagccatggc
cccatcaact
aactacatcc
agcaccctct
gagggcttct
atcgagcggt
gccatcatgg
gceggetggt
acgctcaagc
accatcccca
gccgetgecc
atggtcatca
ttctacatct
ttctttgcca

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1826

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



agagcgccgce
gcatgctcac
ccgtgtccaa
tgtcccgget
atgctagctg
ttaatggaag
gctggaatct
agttaaattg
gactctctta
ggttacaaga
ctaaccccca
ttacaatcta
gagggcaggg
tctcatgact
ttctctccac
taacttctac
acagtcagag
catcgagacc
tcatgtctct
catttgctct
gaagccatgc
ctgaagagtt
gatccagttc
tatcccagag
cctcagtctg
catggggaca

<210>
<211>
<212>
<213>

10
1017
DNA

<220>
<223>

<400> 10

ggagtcgctg
gccceggcete
tccgggetgt
aagccttgag
cgtgtgtgtg
ctgcgggege
gggcggtgee
gtgcgtgggg
cccccctcece
tggcgegggg
ggggccgect
cggctgtcga
gcagggactt
cccctctage
gggccttcgt

gcggggggac
gaccggcgge

<210> 11

<211> 2239
<212> DNA
<213>

<220>
<223>

<400> 11

aagcttgaaa
cctgtagtgt
gaaacacggg
ccacaccagg

gggtctggtg

Sequence Listing PCT_US2015 021896

catctacaac
caccatctgc
gacggagacg
tagggctaaa
gatgaaggga
ggaacatgga
ataagcagtt
ctaacgcagt
aggtagcctt
caggtttaag
tggttggcga
gctgggggta
accttaccct
cttgcgtttc
aggtgtccac
gtgcccttct
ataaatgaca
aggggtctcc
cagcctcctt
tctacaccag
caatatgccc
cagaaacaca
ttagctccct
ggttttggct
catccctcct
gaggcattaa

cgacgctgcc
tgactgaccg
aattagcgct
gggctccggg
tgcgtgggga
ggcgeggggc
ccgecggtgcey
gggtgagcag
cgagttgctg
ctcgeegtge
cgggccgggy
ggcgeggega
cctttgtccc
gggcgcgggg
gcgtcgecge
ggctgcecttc
tctagagcct

tgccacctcc
tgggtcacct
gctggtggeca
ctgagtgctc
tgagcggcag

cctgtcatct
tgcggcaaga
agccaggtgg
tgtctaggac
ggaatgagtg
tgtcctcagg
ttacatacct
cagtgcttct
gcagaagttg
gagaccaata
gggactgctg
aatgacttgc
agtcatctct
tgataggcac
tcccagttca
ccaatgcgac
gtgacagcaa
ggcaaggcct
ggcctgtgga
caaccaagtg
accttcaggg
gtgcaagaca
tgttggatat
ttaaggccaa
ctatagaacc
aagc

Artificial Sequence

Synthetic Construct

ttcgeeccegt
cgttactccc
tggtttaatg
agggcccttt
gcgccgegtg
tttgtgcgct
gggggggctg
ggggtgtggg
agcacggccc
cgggcggggg
agggctcggg
gccgecagcca
aaatctgtgc
cgaagcggtg
gccgeegtec
gggggggacg
ctgctaacca

Artificial Sequence

Synthetic Construct

tctgatattc
ggcccccage
gtgcccagtg
ctctctggtt
ctggctctgg

atatcatgat
acccactggg
ccccggecta
agaatggaac
actgactgag
tgcccaacct
gccctgaget
gacacaacag
gtcgtgagge
gaaactgggc
tgtgtgaaat
acatgaacac
cttctcaccc
ctattggtct
caccggcaca
gggtgtggta
cgtgagctgc
aggtcctccc
gatccagccc
gcaacagttc
agcagctgag
tgaccaggcc
gctgttttcc
caggaactat
acagctgggc

gccccgcetece
acaggtgagc
acggcttgtt
gtgcgggggg
cggctccgeg
ccgcagtgtg
cgaggggaac
cgcgtcggtc
ggcttcgggt
gtggcggcag
ggaggggcge
ttgcctttta
ggagccgaaa
cggcgccggce
ccttctccct

gggcagggcyg
tgttcatgcc

taggtgtcct
ctgtaacatc
acaaccgttt
ttccatgggg
gctctctgat
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gaacaagcag
tgacgatgag
accaagaaag
acatagtagc
tggatatatg
ggcagatcca
ttattgcggt
tctcgaactt
actgggcagg
ttgtcgagac
ggtaactgcc
aactagactg
tgcacaccct
tactgacatc
atgaatggca
cgcagcccct
agcccttagg
ttcagtatgg
ttcctettgg
caggccagta
tccttgatge
tcatccttag
ttggccttty

ggggtaccag
cctcagcagg

gccgecgect
gggcgggacg
tcttttctgt
agcggctcgg
ctgcccggeg
cgcgagggga
aaaggctgcg
gggctgcaac
gcggggctec
gtgggggtgc
ggcggcccce
tggtaatcgt
tctgggaggc
aggaaggaaa
ctccagcctc

gggttcggct
ttcttctttt

ggaagcctgt
cccagggccc
agtggataag
agacaatgcc
ccgttaccct

ttccggaact
gcctctgcta
cttaagtttg
tgattaataa
agtgaaggga
gtcatgtctg
agtttatcac
aagctgcagt
taagtatcaa
agagaaaaac
ctcaaggagc
tgagcttcta
ccctgaggga
cactttgcct
cagaaggccc
tcgagtaccc
actgagaaag
aaaccttgcc
cttctggata
tggagtttta
cacccttgtt
gatgctcatg
gtcttttctt
aattgagcag
cccaactctg

cgcgccgece
gcccttctec
ggctgcgtga
ggggtgcgtg
gctgtgagceg
gcgcggeegg
tgcggggtgt
cccccctgea
gtacggggcg
€gggcggggce
ggagcgcegg
gcgagagggc
gccgccgeac
tgggcgggga
ggggctgtcc
tctggecgtgt
tcctaca

ctcatcttgc
tacacccaga
agaagagtga
accctgagca
ctcagcctct

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3444

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1017

60

120
180
240
300



ttgttctttc
ttccagcctc
gtgtacaaaa
ctaatgtgtg
ataaagtgac
ccttgctttt
ccttgaactc
ctgccagaac
cagtgtccac
tactgttctc
gaagccaagt
ctctggccag
ggtcaccctc
atcgtgggtg
ggcggtggea
ctggatgtta
cacgtggaag
agagagggga
aagaaaccat
gaggctcagc
gattgtgtgg
tcaggctaag
ggtgtcttgg
taaggctccc
cttactattc
agcagcctcc

gggcctcagg
gagagggacc
gcagcctgge
aggaagcagc
gtgggagctg
ggcaggaagg
cccacagtta

<210>
<211>
<212>
<213>

12
6408
DNA

<220>
<223>

<400> 12

gaattcggac
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
cactctcccc
attttgtgca
gggcgagggg
gctccgaaag
cgcgeggegg
gcctcgecgec
gacggccctt
ctgtggctge
tcgggggotg
ggcggctgtg
gggagcgegg
tgcgtgcggg
caacccccce
ctccgtacgg
gtgccgggcg
ccceggagceg
tcgtgcgaga
aggcgccgcec

Sequence Listing PCT_US2015 021896

tcaacccctg
gattcctatt
cgaactagat
gctcatgttt
agagaaacgc
ctgggccttg
cacactccac
gtgtggtggt
actggagtgg
ctcatggagc
ttatacagag
tcctgatggg
aggttgggga
agttcattta
ttgcccaggt
aacatgccta
tcctcttcect
aggtgggcat
gagtcccctc
ttcatcatct
ggataattca
agatgccatc
atattacaaa
tgcceccttgt
ctgagagctt
cctctgccat
gacccctgat
tgggccccca
ttgcctccac
ccctggectt
gcttagaatg
cagcctgaga
cgtactagt

cgtcgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
atctcccccc

gcgatggggg
€ggggcgggg
tttcctttta
gcggggagtc
gcccgecceg
ctcctccggg
gtgaaagcct
cgtgcgtgtg
agcgctgcgg
€cgggggcgyg
gtgtgtgcgt
tgcacccccc
ggcgtggcege
gggcggggcec
ccggeggcetg
gggcgcaggg
gcaccccctc

gagcagagac
atgaacccga
cagcagggca
aagtatcact
aagccttctg
ccacacaggc
tgctgccttt
gctgctgtcc
gaagttccca
atggacggcg
tagcagtgac
cctcagtccc
atcaccttct
ccaggtgctg
atttcatcag
aacgcttcat
cggtgtcctt
caccaggggt
cctgagaagc
gtaaaaggtg
aaactagagg
gtggctgtge
taaaatgttg
taattggcag
tcctcatcct
accaacagag
cccagctttc
ctaaggccac
tgccctectt
gcctcccacc
ccctggggcec
tacagaagag

Artificial Sequence

Synthetic Construct

gattattgac
tggagttccg
cccgeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
cctccccacc

€gggg9gggagyg
cgaggcggag
tggcgaggcg
gctgcgacge
gctctgactg
ctgtaattag

tgaggggctc
tgtgtgcgtg
gcgcggcegceg
tgcccecgegg
gggggggtga
tccccgagtt

ggggctcgec
gcctcgggec
tcgaggcgceg
acttcctttg
tagcgggcge

ctcaggaggt
caccttttgt
tgggcataat
tactacagga
cgaacatggc
tcttcccccg
gccaggaagc
ctgccttggg
gggacgagac
ctgcctgaac
ccagggatgt
aacatggcta
gtcttcattt
tagtttcccc
cagcacccag
cataggcacc
gacttcaaag
gagtgaaggt
cctgagcccc
ctgaaactga
aagatgcaga
atttttattg
gagcatcagg
ctcagttatt
ctagattggc
cttcaccatc
tcattggaca
agcagagcca
tgcctcaaga
tccecteccce
cccaggaccc
tccatcacct

tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtcgag
cccaattttg
gggggggcge
aggtgcggcg
gcggcggegg
tgccttcgec
accgcgttac
cgcttggttt

c¢gggagggcc
gggagcgcecg
gggctttgtg
tgcggggagy
gcagggggtg
gctgagcacg
gtgccgggcyg
ggggagggct
gcgagccgca
tcccaaatct
ggggcgaagce
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gctggcatgg
attttcatct

cacgaatgca
cacccaatct
ctggctgttc
tccceccagg
ccatctgttc
cactggatat
ctttacctcc
tcagtggtgg
ggggttcacc
agaggtgtgg
tccaggaact
tcatcaggca
ctggacagct
ttcacggtgg
ggtctctccc
ttggaagagt
cttgacgaca
ccatccaagc
atttctacat
gaatcatatg
catatttggt
catccagggc
aggggaaatg
gaggcatgca
gaaggaggag
ggactttagc
gcaagggagc
tatgctgttt
tggcatttta
gctgtatgcc

tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
gtgagcccca
tatttattta
gcgccaggeg
gcagccaatc
cggccctata
ccgtgccccg
tcccacaggt
aatgacggct
ctttgtgcgg
cgtgcggctc
cgctccgecag
gctgcgaggg
tgggcgcegtc
gcccggcette
gggggtggcg
cgggggaggg
gccattgcct
gtgcggagcc
ggtgcggege

aacagagaaa
tggttttaca
cacacataca
aacagcaccg
caattccgaa
gacattctac
ctttttggtt
tgggaaggga
tcaccctggg
cctcattctg
ctcctcagcc
gcagcttctt
tggtgatgat
ggaagaagat
tcttacagtg
tcacctggtc
atttgcctgg
gtagcagaat
cacatccctc
tgccgaaaaa
cgtggcgatg
tttatttgag
accttctgtc
aaacattctg
cagatgcctg
gagtggacag
actggggctg
tgtgctgact
ctcagagtgg
tcctgggaca
acccctcagg
acacaccatc

ttacggggtc
atggcccgcec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
cgttctgctt
ttttttaatt

g9g9g9cggggcyg
agagcggcegce
aaaagcgaag
ctccgccgee
gagcgggcgg
tgtttctttt
ggggagcggce
cgcgctgece
tgtgcgegag
gaacaaaggc
ggtcgggctg
gggtgcgggg
gcaggtgggg
gcgcggegge
tttatggtaa
gaaatctggg

cggcaggaag

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2239

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



gaaatgggcg
cctcgggget

ggcttctggc
tttttcctac
gaattcttcg
ccgccactgt
aggccctaac
gtacccacag
tctgctgatc
caagaagctg
catggtccta
cgggcccaca
gtggtccttg
cttccgettc
ggcctgcgec
ctcgtgtgga
ctacatgttc
gctcgtctte
ggcagagaag
ggtgccctac
catcttcatg
ctatatcatg
gaacccactg
ggcceccggec
tctagagggc
tgtgccttct
ggaaggtgcc
gagtaggtgt
ggaagacaat
gcttggcgta
cacacaacat
aactcacatt
agctgcatta
ccgtattagt
gatagcggtt
tgttttggca
cgcaaatggg
ctagagaacc
aagctggcta
gtgagtcgac
tctagctggg
ggcctgttac
tcctcgetca
tcaaaggcgg
gcaaaaggcc
aggctccgcec
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtge
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt
gtgtcacgct
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat

Sequence Listing PCT_US2015 021896

gggagggcect
gtccgegggg
gtgtgaccgg
agctcctggg
aaagatctgc
gctggatatc
ttctacgtgc
tactacctgg
gtgctgggct
cgcacgcctc
ggtggcttca
ggatgcaatt

gtggtcctgg

ggggagaacc
gcacccccac

atcgactact
gtggtccact
accgtcaagg
gaggtcaccc
gccagegtgg
accatcccag
atgaacaagc
ggtgacgatg
taaccaagaa
cctattctat
agttgccagc
actcccactg
cattctattc
agcaggcatg
atcatggtca
acgagccgga
aattgcgttg
atgaatcggc
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggcgt
cactgcttac
gttaagctat
cagtggatcc
gttttggcca
tagcactcac
ctgactcgct
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgettac
gctcacgctg
acgaaccccc
acccggtaag
cgaggtatgt
gaaggacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggctt
ctccagattt
caactttatc
cgccagttaa
cgtcgtttgg
cccccatgtt
agttggccge
tgccatccgt
agtgtatgcg

tcgtgegtcg
ggacggctge
cggctctaga
caacgtgctg
tagcttaatt
tgcagaattc
ccttctccaa
ctgagccatg
tccccatcaa
tcaactacat
ccagcaccct
tggagggctt
ccatcgagcg
atgccatcat
tcgccggcetg
acacgctcaa
tcaccatccc
aggccgctge
gcatggtcat
cattctacat
cgttctttge
agttccggaa
aggcctctgc
agcttaagtt
agtgtcacct
catctgttgt
tcctttccta

tggggggtgg

Ctggggagct
tagctgtttc

agcataaagt
cgctcactgc
caacgcgcgg
accatggtga
ggatttccaa
cgggactttc
gtacggtggg
tggcttatcg
caacaagttt
tggaggcttg
ctgactgacc
atggaacaaa
gcgctcggtc
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtgct
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcc
accatctggc
atcagcaata
cgcctccatc
tagtttgcgc
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt

ccgcecgcecgcec
cttcgggggg
gcctctgcta
gttattgtgc
aacccaaacg
agccaccacc
tgcgacgggt
gcagttctcc
cttcctcacg
cctgctcaac
ctacacctct
ctttgccacc
gtacgtggtg
gggcgttgcec
gtccaggtac
gccggaggtce
catgattatc
ccagcagcag
catcatggtc
cttcacccac
caagagcgcc
ctgcatgctc
taccgtgtcc
tgggactagt
aaatgctaga
ttgcccctcc
ataaaatgag
ggtggggcag
agagtcgacc
ctgtgtgaaa
gtaaagcctg
ccgctttcca
ggagaggcgg
tgcggttttg
gtctccaccc
caaaatgtcg
aggtctatat
aaattaatac
gtacaaaaaa
ctgaaggctg
ccagctagtg
tggcccagat
gttcggctgc
tcaggggata
aaaaaggccg
aatcgacgct
ccccctggaa
tccgectttc
agttcggtgt
gaccgctgcg
tcgccactgg
acagagttct
tgcgctctge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
cccagtgctg
aaccagccag
cagtctatta
aacgttgttg
ttcagctccg
gcggttagcet
ctcatggtta
tctgtgactg
tgctcttgcc
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gtccccttct
gacggggcag
accatgttca
tgtctcatca
ggccctctag
ggcacaatga
gtggtacgca
atgctggccg
ctctacgtca
ctagccgtgg
ctgcatggat
ctgggcggtg
gtgtgtaagc
ttcacctggg
atccccgagg
aacaacgagt
atctttttct
gagtcagcca
atcgctttcc
cagggctcca
gccatctaca
accaccatct
aagacggaga
ggcggecget
gctcgctgat
cccgtgectt
gaaattgcat
gacagcaagg
ggaccgctgc
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gcagtacatc
cattgacgtc
taacaactcc
aagcagagct
gactcactat
gcaggcttta
tatgctgaag
taagctcctt
ctggccgcac
ggcgageggt
acgcaggaaa
cgttgctgge
caagtcagag
gctccctcgt
tccetteggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactccccgt
caatgatacc
ccggaaggge
attgttgccg
ccattgctac
gttcccaacg
ccttcggtcc
tggcagcact
gtgagtactc
cggcgtcaat

ccctctccag
ggcggggttc
tgccttcttc
ttttggcaaa
actcgagcgg
atggcacaga
gccccttcga
cctacatgtt
ccgtccagca
ctgacctctt
acttcgtctt
aaattgccct
ccatgagcaa
tcatggcgct
gcctgcagtg
cttttgtcat
gctatgggca
ccacacagaa
tgatctgctg
acttcggtcc
accctgtcat
gctgcggcaa
cgagccaggt
cgagcatgca
cagcctcgac
ccttgaccct
cgcattgtct
gggaggattg
aggcatgcaa
ctcacaattc
tgagtgagct
ctgtcgtgec
gggcgctctt
aatgggcgtg
aatgggagtt
gccccattga
ctctggctaa
agggagtccc
aagggaggta
gagcttacaa
caggacacaa
tcgagatgct
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggcg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgatcgtt
gcataattct
aaccaagtca
acgggataat

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580



accgcgccac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt
cctgacgtct
aggccctttc
ccggagacgg
gcgtcagegg
gtactgagag
cgcatcaggc
gcctcttcge
gtaacgccag

<210>
<211>
<212>
<213>

13
155
DNA

<220>
<223>

<400> 13

gatcctggag
ggccactgac
ctcacatgga

<210>
<211>
<212>
<213>

14
189
DNA
Homo

<400> 14

aacctaaccc
agcttacaat
ctagagggca
ggatctcat

<210>
<211>
<212>
<213>

15
6172
DNA

<220>
<223>

<400> 15

tatgcggtgt
gccattcagg
ccagctggcg
ccagtcacga
gccccagaag
ggaaggggcc
ctagcacctt
gctgtgtcag
cccggtctct
cgacgctgcc
tgactgaccg
aattagcaag
cctgttttac
tgggctagca
caatgaatgg
tacgcagccc
tggccgecta
acgtcaccgt
ccgtggctga

Sequence Listing PCT_US2015 021896

atagcagaac
ggatcttacc
cagcatcttt
caaaaaaggg
attattgaag
agaaaaataa
aagaaaccat
gtctcgcgeg
tcacagcttg
gtgttggcgg
tgcaccatat
gccattcgcc
tattacgcca
ggttttccca

gcttgctgaa
tgaccccagc
acaaatggcc

sapiens

ccatggttgg

ctagctgggg
gggaccttac

gaaataccgc
ctgcgcaact
aaagggggat
cgttgtaaaa
cctggtggtt
gggcagaatg
cttgccactc
ccccggtcte
ctcgtccage
ttcgececgt
cgttactccc
aggtaagggt
aggcctgaaa
tgcatgagct
cacagaaggc
cttcgagtac
catgtttctg
ccagcacaag
cctcttcatg

tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag
acaaataggg
tattatcatg
tttcggtgat
tctgtaagcg
gtgtcggggc
gcggtgtgaa
attcaggctg
gctggcgaaa
gtcacgacgt

Artificial Sequence

Synthetic Construct

ggctgtatgc
tagtgtaagc
cagatctggc

cgagggactg
gtaaatgact
cctagtcatc

Artificial Sequence

Synthetic Construct

acagatgcgt
gttgggaagg
gtgctgcaag
cgacggccag
gtttgtcctt
atctaatcgg
ctaagcgtcc
ccaggggctt
aagggcaggg
gccccgetcec
acaggtgagc
ttaagggatg
tcacttggtt
ccctgcaggg
cctaacttct
ccacagtact
ctgatcgtgc
aagctgcgca
gtcctaggtg

ctcatcattg
tccagttcga
agcgtttctg
acacggaaat
ggttattgtc
gttccgegea
acattaacct
gacggtgaaa
gatgccggga
tggcttaact
ataccgcaca
cgcaactgtt

gggggatgtg
tgtaaaacga

tgaaggagct
tccttcagga
cgcac

ctgtgtgtga
tgcacatgaa
tctcttctca

aaggagaaaa
gcgatcggtg
gcgattaagt
tgaattcgga
ctcaggggaa
attccaagca
tccgtgaccc
cccagtggtc
acgggccaca
gccgecgect
gggcgggacg
gttggttggt
ttaggttggg
tttatctgca
acgtgccctt
acctggctga
tgggcttccc
cgcctctcaa
gcttcaccag
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gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg
catttccccg
ataaaaatag
acctctgaca
gcagacaagc
atgcggcatc
gatgcgtaag
gggaagggcg
ctgcaaggcg
cggccagt

tacaatctag
cacaaggcct

aatggtaact
cacaactaga
ccctgcacac

taccgcatca
cgggcctctt
tgggtaacgc
ccgtcgacat
aagtgaggcg
gctcagggga
cggctgggat
cccaggaacc
ggccaaggge
cgcgccgcece
gcccttctee
ggggtattaa
gatccggtac
gaattcagcc
ctccaatgcg
gccatggcag
catcaacttc
ctacatcctg
caccctctac

ttcggggcga
tcgtgcacce

aacaggaagg
catactcttc
atacatattt
aaaagtgcca
gcgtatcacg
catgcagctc
ccgtcagggc
agagcagatt
gagaaaatac
atcggtgcgg
attaagttgg

ctggggtttt
gttactagca

gccctcaagg
ctgtgagctt
cctccctgag

ggcgccattc
cgctattacg
cagggttttc
tgattattgg
gccecttgga
ttgtcttttt
ttagcctggt
ctcgacaggg
ggagtcgctg
gccceggcete
tccgggetgt
tgtttaatta
ccaattgcca
accaccggca
acgggtgtgg
ttctccatgc
ctcacgctct
ctcaacctag
acctctctgc

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6408

60
120
155

60

120
180
189

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



atggatactt
gcggtgaaat
gtaagcccat
cctgggtcat
ccgagggcct
acgagtcttt
ttttctgcta
cagccaccac
ctttcctgat
gctccaactt
tctacaaccc
ccatctgctg
cggagacgag
gggctaaatg
tgaagggagg
aacatggatg
aagcagtttt
aacgcagtca
gtagccttge
ggtttaagga
gttggcgagg
tgggggtaaa
cttaccctag
tgcgtttctg
gtgtccactc
gcccttctee
aaatgacagt
gggtctccgg
gccteccttgg
tacaccagca
atatgcccac
gaaacacagt
agctcccttg
ttttggcttt
tccctectct
ggcattaaaa
gtacaaagtg
acgtcgtgac
tgtgacataa
tttaagtgta
tgttgtttgc
ttcctaataa
gggtggggtg
ggaactagtc
ctgtgtgaaa
gtaaagcctg
ccgctttcca
ggagaggcgg
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccge
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc

Sequence Listing PCT_US2015 021896

cgtcttcggg
tgccctgtgg
gagcaacttc
ggcgetggec
gcagtgctcg
tgtcatctac
tgggcagctc
acagaaggca
ctgctgggtg
cggtcccatc
tgtcatctat
cggcaagaac
ccaggtggcc
tctaggacag
aatgagtgac
tcctcaggtg
acatacctgc
gtgcttctga
agaagttggt
gaccaataga
gactgctgtg
tgacttgcac
tcatctctct
ataggcacct
ccagttcaca
aatgcgacgg
gacagcaacg
caaggcctag
cctgtggaga
accaagtggc
cttcagggag
gcaagacatg
ttggatatgc
aaggccaaca
atagaaccac
gcctagagta
gtccctatag
tgggaaaact
ttggacaaac
taatgtgtta
ccctcccecg
aatgaggaaa
gggcaggaca
ggaccgctge
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgeggega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatg
gccagccgga
tattaattgt

cccacaggat
tccttggtgg
cgcttcgggg
tgcgecgcac
tgtggaatcg
atgttcgtgg
gtcttcaccg
gagaaggagg
ccctacgcca
ttcatgacca
atcatgatga
ccactgggtg
ccggcctaac
aatggaacac
tgactgagtg
cccaacctgg
cctgagcttt
cacaacagtc
cgtgaggcac
aactgggctt
tgtgaaatgg
atgaacacaa
tctcaccctg
attggtctta
ccggcacaat
gtgtggtacg
tgagctgcag
gtcctccett
tccagccctt
aacagttcca
cagctgagtc
accaggcctc
tgttttcctt
ggaactatgg
agctgggccc
tccctcgagg
tgagtcgtat
gctagcttgg
tacctacaga
aactagctgc
tgccttectt
ttgcatcgca
gcaaggggga
aggcatgcaa
ctcacaattc
tgagtgagct
ctgtcgtgcc
gggcgetctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgcget
tcgggaagceg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
cccgtegtgt
ataccgcgag
agggccgage
tgccgggaag

gcaatttgga
tcctggceccat
agaaccatgc
ccccactcgce
actactacac
tccacttcac
tcaaggaggc
tcacccgcecat
gcgtggcatt
tcccagcegtt
acaagcagtt
acgatgaggc
caagaaagct
atagtagctg
gatatatgag
cagatccagt
attgcggtag
tcgaacttaa
tgggcaggta
gtcgagacag
taactgccct
ctagactgtg
cacaccctcc
ctgacatcca
gaatggcaca
cagccccttc
cccttaggac
cagtatggaa
cctcttggct
ggccagtatg
cttgatgcca
atccttagga
ggcctttggt
ggtaccagaa
tcagcaggcc
ggcccaagct
tataagctag
gatctttgtg
gatttaaagc
aaaacctgtg
gaccctggaa
ttgtctgagt
ggattgggaa
gcttggcgta
cacacaacat
aactcacatt
agctgcatta
ccgcttcctc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcc
tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
acccacgctc
gcagaagtgg
ctagagtaag
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gggcttcttt
cgagcggtac
catcatgggc
cggctggtcc
gctcaagccg
catccccatg
cgctgcccag
ggtcatcatc
ctacatcttc
ctttgccaag
ccggaactgc
ctctgctacc
taagtttgtg
attaataaat
tgaagggatt
catgtctggc
tttatcacag
gctgcagtga
agtatcaagg
agaaaaacct
caaggagctt
agcttctaga
ctgagggatc
ctttgccttt
gaaggcccta
gagtacccac
tgagaaagca
accttgcctc
tctggataca
gagttttaga
cccttgttct
tgctcatgga
cttttcttta
ttgagcagcc
caactctgca
tacgcgtacc
gcactggccg
aaggaacctt
tctaaggtaa
ccttctagtt
ggtgccactc
aggtgtcatt
gacaatagca
atcatggtca
acgagccgga
aattgcgttg
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccect
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca

gccaccctgg
gtggtggtgt
gttgccttca
aggtacatcc
gaggtcaaca
attatcatct
cagcaggagt
atggtcatcg
acccaccagg
agcgccgceca
atgctcacca
gtgtccaaga
tcccggetta
gctagctgga
aatggaaggg
tggaatctat
ttaaattgct
ctctcttaag
ttacaagaca
aacccccatg
acaatctagc
gggcagggac
tcatgactct
ctctccacag
acttctacgt
agtcagagat
tcgagaccag
atgtctctca
tttgctcttc
agccatgcca
gaagagttca
tccagttctt
tcccagaggg
tcagtctgca
tggggacaga
cagctttctt
tcgttttaca
acttctgtgg
atataaaatt
gccagccatc
ccactgtcct
ctattctggg
ggcatgctgg
tagctgtttc
agcataaagt
cgctcactgc
caacgcgcgg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccccegtte
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgcect
gttaatagtt

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220



tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagcgt
gggcgacacg
atcagggtta
taggggttcc
tcatgacatt
gtgatgacgg
aagcggatgc
ggggctgget

<210> 16

<211> 441
<212> DNA
<213> Homo

<400> 16

actagaagct
gacacaacag
gtcgtgagge
gaaactgggc
aaggagctta
cttcaggaca
tcttgcegttt
caggtgtcca

<210> 17
<211> 150
<212> DNA
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tgttgccatt
ctccggttcc
tagctccttc
ggttatggca
gactggtgag
ttgcccggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
gcgcacattt
aacctataaa
tgaaaacctc
cgggagcaga
taactatgcg

sapiens

ttattgcggt
tctcgaactt
actgggcagg
ttgtcgagac
caatctagct
caaggcctgt
ctgataggca
ctcccagttc

gctacaggca
caacgatcaa
ggtcctccga
gcactgcata
tactcaacca
tcaatacggg
cgttcttcgg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggcgta
tgacacatgc
caagcccgtc
gcatcagagc

agtttatcac
aagctgcagt
taagtatcaa
agagaatgga
ggggttttgg
tactagcact
cctattggtc
a

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 17

tggatcctgg
ttggccactg
cactcacatg

<210>
<211>
<212>
<213>

18
190
DNA
Homo

<400> 18

aaacctaacc
gagcttacaa
tctagagggc
gggatctcat

<210>
<211>
<212>
<213>

19
79
RNA
Homo

<400> 19
cucugccugg

acgguggugg

<210> 20
<211> 113

aggcttgctg
actgacccca
gaacaaatgg

sapiens

cccatggttg
tctagctggg
agggacctta

sapiens

agacuaaggc
guuuuguug

aaggctgtat
gctagtgtaa
cccagatctg

gcgagggact
ggtaaatgac
CCCt&gtC&t

aaauugggcc

tcgtggtgtc
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttcctttt
tatttgaatg
tgccacctga
tcacgaggcc
agctcccgga
agggcgcgtc
agattgtact

agttaaattg
gactctctta
ggttacaaga
tcctggagge
ccactgactg
cacatggaac
ttactgacat

gctgaaggag
gctccttcag

gctgtgtgtg

ttgcacatga

ctctcttctc

auuaaaagcu
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acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttcgtctc
gacggtcaca
agcgggtgtt
gagagtgcac

ctaacgcagt
aggtagcctt
caggtttaag
ttgctgaagg
accccagcta
aaatggccca
ccactttgcc

cttacaatct
gacacaaggc

aaatggtaac
acacaactag
accctgcaca

cagcuccuau

tttggtatgg
atgttgtgca
gccgecagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gcgcgtttcg
gcttgtctgt
ggcgggtgtc
ca

cagtgcttct
gcagaagttg
gagaccaata
ctgtatgctg
gtgtaagctc
gatctgagac
tttctctcca

agctggggtt
ctgttactag

tgccctcaag
actgtgagct
ccctccctga

guugguauua

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6172

60

120
180
240
300
360
420
441

60
120
150

60

120
180
190

60
79



<212>
<213>

DNA
<220>
<223>

<400> 20

Sequence Listing PCT_US2015 021896

Artificial Sequence

Synthetic Construct

ccactccctc tctgcgeget cgctcgectca
gcccgggcett tgecccgggeg gectcagtga

<210> 21
<211> 143
<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 21

ggccactccc
acgcccggge
caactccatc

<210>
<211>
<212>
<213>

22
795
DNA

<400> 22

tgctgattca
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gtgagactgg
ccattgtcag
gtgagttcag
aaggttccag
ctggggcaga
caccttggcc
atgatatctc

<210> 23
<211> 315
<212> DNA

tctctgcgeg
tttgcccggg
actaggggtt

Mus musculus

gccaggaact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcgatgga
ggcttgggga
gaggagacat
tcgcagcectg
caagatgaga
cctctgcaag
gcgga

ctcgctcget
cggcctcagt
cct

agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
acaaatagtt
cggagctgac
ctggataagt
tgtcaactgg
aggccaccag
caccctttcc
ccaattaggc

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 23

ggagtcgctg
gccccggcete
tccgggetgt
tgtttaatta
ccaattgcca
aaaaaagcag

<210> 24
<211> 2064
<212> DNA

cgacgctgcc
tgactgaccg
aattagcaag
cctgttttac
tgggctagca
gcacc

ttcgeccegt
cgttactccc
aggtaagggt
aggcctgaaa
tgcatgagct

<213> Artificial Sequence

<220>

<223> Synthetic Construct

ctgaggccgg
gcgagcgagc

cactgaggcc
gagcgagcga

agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
atcgagccgce
ggcacacaca
cagggggtct
agccatgtgg
actgacatgg
tttctttacc
cccggtggea

gcceccgcetece
acaggtgagc
ttaagggatg
tcacttggtt
ccctgcaggg
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gcgaccaaag
gcgcagagag

gggcgaccaa
gcgcgcagag

tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagccggag
gctcagatct
cctgggaaga
agaagtgaat
ggaggaattc
taagggcctc

gcagtgggat

gcecgecgect
gggcgggacg
gttggttggt
ttaggttggg
ttttaatgcc

gtcgcccgac
gga

aggtcgcccg
agggagtggc

ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
ggcggggggt
gtcaagtgag
gatgggatag
ttagggccca
ccagaggact
cacccgatgt
tagcgttagt

cgcgecgece
gcccttctcee
ggggtattaa
gatccggtac
aactttgtac

60
113

60
120
143

60

120
180
240
300
360
420
480
540
600
660
720
780
795

60

120
180
240
300
315



<400> 24

tgactagtta
cggccccttg
gattgtcttt
atttagcctg
ccctcgacag
gcactagaag
ctgacacaac
tggtcgtgag
tagaaactgg
tgaaggagct
tccttcagga
actcttgcgt
cacaggtgtc
tacgtgccct
tacctggctg
ctgggcttcc
acgcctctca
ggcttcacca
tgcaatttgg
gtcctggcca
gagaaccatg
cccccactcg
gactactaca
gtccacttca
gtcaaggagg
gtcacccgca
agcgtggcat
atcccagcgt
aacaagcagt
gacgatgagg
ccaagaaagc
atctgttgtt
cctttcctaa

ggggggtggg
tggggatgcg

<210> 25

<211> 2093
<212> DNA
<213>

<220>
<223>

<400> 25

gggccccaga
gaggaagggg
ttctagcacc
gtgctgtgtc
ggcccggtct
ctttattgcg
agtctcgaac
gcactgggca
gcttgtcgag
atggtaactg
acaactagac
cctgcacacc
cttactgaca
caatgaatgg
tacgcagccc
tggccgecta
acgtcaccgt
ccgtggctga
atggatactt
gcggtgaaat
gtaagcccat
cctgggtcat

Sequence Listing PCT_US2015 021896

gggccccaga
gaggaagggg
ttctagcacc
gtgctgtgtc
ggcccggtct
ctttattgcg
agtctcgaac
gcactgggca
gcttgtcgag
tacaatctag
cacaaggcct
ttctgatagg
cactcccagt
tctccaatgc
agccatggca
ccatcaactt
actacatcct
gcaccctcta
agggcttctt
tcgagcggta
ccatcatggg
ccggctggtc
cgctcaagcc
ccatccccat
ccgctgccca
tggtcatcat
tctacatctt
tctttgccaa
tccggaactg
cctctgctac
ttaagtttaa
tgcccctcce
taaaatgagg

gtggggcagg
gtgggctcta

agcctggtgg
ccgggcagaa
ttcttgccac
agccccggte
ctctcgtcca
gtagtttatc
ttaagctgca
ggtaagtatc
acagagaaaa
ccctcaagga
tgtgagcttc
ctccctgagg
tccactttge
cacagaaggc
cttcgagtac
catgtttctg
ccagcacaag
cctcttcatg
cgtcttcggg
tgccctgtgg
gagcaacttc
ggcgctggec

agcctggtgg
ccgggcagaa
ttcttgccac
agccccggtc
ctctcgtcca
gtagtttatc
ttaagctgca
ggtaagtatc
acagagaatg
ctggggtttt
gttactagca
cacctattgg
tcacaccggc
gacgggtgtg
gttctccatg
cctcacgctc
gctcaaccta
cacctctctg
tgccaccctg
cgtggtggtg
cgttgccttc
caggtacatc
ggaggtcaac
gattatcatc
gcagcaggag
catggtcatc
cacccaccag
gagcgccgcec
catgctcacc
cgtgtccaag
accgctgatc
ccgtgccttc
aaattgcatc
acagcaaggg

tggc

Artificial Sequence

Synthetic Construct

ttgtttgtcc
tgatctaatc
tcctaagcgt
tcccagggge
gcaagggcag
acagttaaat
gtgactctct
aaggttacaa
acctaacccc
gcttacaatc
tagagggcag
gatctcatga
ctttctctcc
cctaacttct
ccacagtact
ctgatcgtgc
aagctgcgca
gtcctaggtg
cccacaggat
tccttggtgg

cgcttcgggag
tgcgecgcac

ttgtttgtcc
tgatctaatc
tcctaagcgt
tcccaggggce
gcaagggcag
acagttaaat
gtgactctct
aaggttacaa
gatcctggag
ggccactgac
ctcacatgga
tcttactgac
acaatgaatg
gtacgcagcc
ctggccgect
tacgtcaccg
gccgtggetg
catggatact
ggcggtgaaa
tgtaagccca
acctgggtca
cccgagggcc
aacgagtctt
tttttctgct
tcagccacca
gctttcctga
ggctccaact
atctacaacc
accatctgct
acggagacga
agcctcgact
cttgaccctg
gcattgtctg

ggaggattgg

ttctcagggg
ggattccaag
cctccgtgac
ttcccagtgg
ggacgggcca
tgctaacgca
taaggtagcc
gacaggttta
catggttggc
tagctggggg
ggaccttacc
ctcttgcgtt
acaggtgtcc
acgtgccctt
acctggctga
tgggcttccc
cgcctctcaa
gcttcaccag
gcaatttgga
tcctggcecat
agaaccatgc
ccccactcgce
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ttctcagggg
ggattccaag
cctccgtgac
ttcccagtgg
ggacgggcca
tgctaacgca
taaggtagcc
gacaggttta
gcttgctgaa
tgaccccagc
acaaatggcc
atccactttg
gcacagaagg
ccttcgagta
acatgtttct
tccagcacaa
acctcttcat
tcgtcttcgg
ttgccctgtg
tgagcaactt
tggcgetgge
tgcagtgctc
ttgtcatcta
atgggcagct
cacagaaggc
tctgctgggt
tcggtcccat
ctgtcatcta
gcggcaagaa
gccaggtgge
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata

aaaagtgagg
cagctcaggg
cccggetggg
tccccaggaa
caggccaagg
gtcagtgctt
ttgcagaagt
aggagaccaa
gagggactgc
taaatgactt
ctagtcatct
tctgataggc
actcccagtt
ctccaatgcg
gccatggcag
catcaacttc
ctacatcctg
caccctctac
gggcttcttt
cgagcggtac
catcatgggc
cggctggtcc

aaaagtgagg
cagctcaggg
cccggetggg
tccccaggaa
caggccaagg
gtcagtgctt
ttgcagaagt
aggagaccaa
ggctgtatgc
tagtgtaagc
cagatctgag
cctttctctc
ccctaacttc
cccacagtac
gctgatcgtg
gaagctgcgc
ggtcctaggt
gcccacagga
gtccttggtg
ccgcttcggg
ctgcgeccgea
gtgtggaatc
catgttcgtg
cgtcttcacc
agagaaggag
gccctacgcec
cttcatgacc
tatcatgatg
cccactgggt
cccggectaa
gttgccagcec
ctcccactgt
attctattct
gcaggcatgc

cggccccttg
gattgtcttt
atttagcctg
ccctcgacag
gcactagaag
ctgacacaac
tggtcgtgag
tagaaactgg
tgtgtgtgaa
gcacatgaac
ctcttctcac
acctattggt
cacaccggca
acgggtgtgg
ttctccatgc
ctcacgctct
ctcaacctag
acctctctgc
gccaccctgg
gtggtggtgt
gttgccttca
aggtacatcc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2064

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



ccgagggcct
acgagtcttt
ttttctgcta
cagccaccac
ctttcctgat
gctccaactt
tctacaaccc
ccatctgctg
cggagacgag
gcctcgactg
ttgaccctgg
cattgtctga

gaggattggg

<210> 26

<211> 2716
<212> DNA
<213>

<220>
<223>

<400> 26

acgcgttttc
attcagccag
tatatggagt
gacccccgcec
ttccattgac
gtgtatcata
cattatgccc
gtcatcgcta
actggaggcg
gtcagggctt
ttcaggagga
tccagtcgca
gcagacaaga
tggcccctct
atctcgcgga
ggggggggtc
agctttattg
acagtctcga

aggcactggg

gggcttgtcg
cttacaatct

gacacaaggc
gtttctgata
tccactccca
cttctccaat
tgagccatgg
ccccatcaac
caactacatc
cagcaccctc
ggagggcttc
catcgagcgg
tgccatcatg
cgccggcetgg
cacgctcaag
caccatcccc
ggccgetgec
catggtcatc
attctacatc
gttctttgcc
gttccggaac
ggcctctget
gcttaagttt
tttgccccte
aataaaatga

gggtggggca

Sequence Listing PCT_US2015 021896

gcagtgctcg
tgtcatctac
tgggcagctc
acagaaggca
ctgctgggtg
cggtcccatc
tgtcatctat
cggcaagaac
ccaggtggcc
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag

tgcagcgggg
gaactagtta
tccgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccacaaa
atggacggag
ggggactgga
gacattgtca
gcctgaggcec
tgagacaccc
gcaagccaat
tgctgaatca
agtgcctgga
cggtagttta
acttaagctg
caggtaagta
agacagagaa
agctggggtt
ctgttactag
ggcacctatt
gttcacaccg
gcgacgggtg
cagttctcca
ttcctcacge
ctgctcaacc
tacacctctc
tttgccaccc
tacgtggtgg
ggcgttgect
tccaggtaca
ccggaggtca
atgattatca
cagcagcagg
atcatggtca
ttcacccacc
aagagcgccg
tgcatgctca
accgtgtcca
aaaccgctga
cccegtgect
ggaaattgca
ggacagcaag

tgtggaatcg
atgttcgtgg
gtcttcaccg
gagaaggagg
ccctacgcca
ttcatgacca
atcatgatga
ccactgggtg
ccggcctaac
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct

Artificial Sequence

Synthetic Construct

attaatatga
ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gcccecctatt
cttatgggac
tagttatcga
ctgacggcac
taagtcaggg
actggagcca
accagactga
tttcctttct
taggccccgg
gcctctgget
gttgcgctgt
tcacagttaa
cagtgactct
tcaaggttac
tggatcctgg
ttggccactg
cactcacatg
ggtcttactg
gcacaatgaa
tggtacgcag
tgctggccge
tctacgtcac
tagccgtgge
tgcatggata
tgggcggtga
tgtgtaagcc
tcacctgggt
tcccegaggg
acaacgagtc
tctttttctg
agtcagccac
tcgctttect
agggctccaa
ccatctacaa
ccaccatctg
agacggagac
tcagcctcga
tccttgacce
tcgcattgtc

ggggaggatt

actactacac
tccacttcac
tcaaggaggc
tcacccgcat
gcgtggcatt
tcccagegtt
acaagcagtt
acgatgaggc
caagaaagct
tctgttgttt
ctttcctaat

gggggtgggg
ggggatgcgg

ttatgaacac
tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
gccgctgagc
acacagctca
ggtctcctgg
tgtggagaag
catggggagg
ttacctaagg
tggcagcagt
tagggagaga
gggagccgtc
attgctaacg
cttaaggtag
aagacaggtt
aggcttgctg
actgacccca
gaacaaatgg
acatccactt
tggcacagaa
ccccttcgag
ctacatgttt
cgtccagcac
tgacctcttc
cttcgtcttc
aattgccctg
catgagcaac
catggcgctg
cctgcagtgc
ttttgtcatc
ctatgggcag
cacacagaag
gatctgctgg
cttcggtccc
ccctgtcatc
ctgcggcaag
gagccaggtg
ctgtgccttc
tggaaggtgc
tgagtaggtg
gggaagacaa
Page 15

gctcaagccg
catccccatg
cgctgcccag
ggtcatcatc
ctacatcttc
ctttgccaag
ccggaactgc
ctctgctacc
taagtttaaa
gcccctcccee
aaaatgagga

tggggcagga
tgggctctat

ccccaatctc
ggtcattagt
cgcctggctg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
cggggggcgg
gatctgtcaa
gaagagatgg
tgaatttagg
aattcccaga
gcctccacce
gggattagcg
aggtcacttt
agtggctgag
cagtcagtgc
ccttgcagaa
taaggagacc
aaggctgtat
gctagtgtaa
cccagatctg
tgcctttcte
ggccctaact
tacccacagt
ctgctgatcg
aagaagctgc
atggtcctag
gggcccacag
tggtccttgg
ttccgettcg
gcctgcgecg
tcgtgtggaa
tacatgttcg
ctcgtcttca
gcagagaagg
gtgccctacg
atcttcatga
tatatcatga
aacccactgg
gccecggect
tagttgccag
cactcccact
tcattctatt
tagcaggcat

gaggtcaaca
attatcatct
cagcaggagt
atggtcatcg
acccaccagg
agcgccgceca
atgctcacca
gtgtccaaga
ccgctgatca
cgtgccttcc
aattgcatcg

cagcaagggg
ggc

ccagatgctg
tcatagccca
accgcccaac
aatagggact
agtacatcaa
gcccgectgg
ctacgtatta
ggggtgtgag
gtgagccatt
gataggtgag
gcccaaaggt
ggactctggg
gatgtcacct
ttagtatgat
ataagggtct
ctcaactaga
ttctgacaca
gttggtcgtg
aatagaaact
gctgaaggag
gctccttcag
agactcttgc
tccacaggtg
tctacgtgcc
actacctggc
tgctgggctt
gcacgcctct
gtggcttcac
gatgcaattt
tggtcctgge
gggagaacca
cacccccact
tcgactacta
tggtccactt
ccgtcaagga
aggtcacccg
ccagcgtgge
ccatcccagc
tgaacaagca
gtgacgatga
aaccaagaaa
ccatctgttg
gtcctttcct

ctggggggtg
gctggggatg

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2093

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



cggtgggcte

<210> 27

<211> 2755
<212> DNA
<213>

<220>
<223>

<400> 27

acgcgttttc
attcagccag
tatatggagt
gacccccgcec
ttccattgac
gtgtatcata
cattatgccc
gtcatcgcta
actggaggcg
gtcagggctt
ttcaggagga
tccagtcgca
gcagacaaga
tggcccctct
atctcgcgga
ggggggggtc
agctttattg
acagtctcga

aggcactggg

gggcttgtcg
aaatggtaac

acacaactag
accctgcaca
gtcttactga
cacaatgaat
ggtacgcagc
gctggccgee
ctacgtcacc
agccgtgget
gcatggatac
gggcggtgaa
gtgtaagccc
cacctgggtc
ccccgaggge
caacgagtct
ctttttctgc
gtcagccacc
cgctttcctg
gggctccaac
catctacaac
caccatctgc
gacggagacg
cagcctcgac
ccttgaccct
cgcattgtct

gggaggattg

<210> 28

<211> 145
<212> DNA
<213>

<400> 28

agaggactaa
ctttccttct
aatgccctgt

Sequence Listing PCT_US2015 021896

tatggc

tgcagcgggg
gaactagtta
tccgegttac
cattgacgtc
gtcaatgggt
tgccaagtac
agtacatgac
ttaccacaaa
atggacggag
ggggactgga
gacattgtca
gcctgaggcec
tgagacaccc
gcaagccaat
tgctgaatca
agtgcctgga
cggtagttta
acttaagctg
caggtaagta
agacagagaa
tgccctcaag
actgtgagct
ccctccctga
catccacttt
ggcacagaag
cccttcgagt
tacatgtttc
gtccagcaca
gacctcttca
ttcgtcttcg
attgccctgt
atgagcaact
atggcgctgg
ctgcagtgct
tttgtcatct
tatgggcagc
acacagaagg
atctgctggg
ttcggtccca
cctgtcatct
tgcggcaaga
agccaggtgg
tgtgccttct
ggaaggtgcc
gagtaggtgt
ggaagacaat

Mus musculus

gccacaggtg
gaggcttaag
gactgcccct

Artificial Sequence

Synthetic Construct

attaatatga
ttaatagtaa
ataacttacg
aataatgacg
ggagtattta
gcccecctatt
cttatgggac
tagttatcga
ctgacggcac
taagtcaggg
actggagcca
accagactga
tttcctttct
taggccccgg
gcctctgget
gttgcgctgt
tcacagttaa
cagtgactct
tcaaggttac
aaacctaacc
gagcttacaa
tctagagggc
gggatctcat
gcctttctct
gccctaactt
acccacagta
tgctgatcgt
agaagctgcg
tggtcctagg
ggcccacagg
ggtccttggt
tccgettcegg
cctgcgeegce
cgtgtggaat
acatgttcgt
tcgtcttcac
cagagaagga
tgccctacge
tcttcatgac
atatcatgat
acccactggg
ccccggecta
agttgccagc
actcccactg
cattctattc
agcaggcatg

aggagaaagg
agctattagc
gcttc

ttatgaacac
tcaattacgg
gtaaatggcc
tatgttccca
cggtaaactg
gacgtcaatg
tttcctactt
gccgectgagce
acacagctca
ggtctcctgg
tgtggagaag
catggggagg
ttacctaagg
tggcagcagt
tagggagaga
gggagccgtc
attgctaacg
cttaaggtag
aagacaggtt
cccatggttg
tctagctggg
agggacctta
gactcttgcg
ccacaggtgt
ctacgtgccc
ctacctggct
gctgggcttc
cacgcctctc
tggcttcacc
atgcaatttg
ggtcctggec
ggagaaccat
acccccactc
cgactactac
ggtccacttc
cgtcaaggag
ggtcacccgce
cagcgtggca
catcccagcg
gaacaagcag
tgacgatgag
accaagaaag
catctgttgt
tcctttccta

tggggggtgg
ctggggatgc

9999999999
gtaggtgact
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ccccaatctc
ggtcattagt
cgcctggetg
tagtaacgcc
cccacttgge
acggtaaatg
ggcagtacat
cggggggcgg
gatctgtcaa
gaagagatgg
tgaatttagg
aattcccaga
gcctccacce
gggattagcg
aggtcacttt
agtggctgag
cagtcagtgc
ccttgcagaa
taaggagacc
gcgagggact
ggtaaatgac
ccctagtcat
tttctgatag
ccactcccag
ttctccaatg
gagccatggc
cccatcaact
aactacatcc
agcaccctct
gagggcttct
atcgagcggt
gccatcatgg
gccggetggt
acgctcaagc
accatcccca
gccgetgcecc
atggtcatca
ttctacatct
ttctttgcca
ttccggaact
gcctctgcta
cttaagttta
ttgcccctee
ataaaatgag

ggtggggcag
ggtgggctct

tctgctgacc
cagtccctaa

ccagatgctg
tcatagccca
accgcccaac
aatagggact
agtacatcaa
gcccgectgg
ctacgtatta
ggggtgtgag
gtgagccatt
gataggtgag
gcccaaaggt
ggactctggg
gatgtcacct
ttagtatgat
ataagggtct
ctcaactaga
ttctgacaca
gttggtcgtg
aatagaaact
gctgtgtgtg
ttgcacatga
ctctcttctc
gcacctattg
ttcacaccgg
cgacgggtgt
agttctccat
tcctcacgcet
tgctcaacct
acacctctct
ttgccaccct
acgtggtggt
gcgttgectt
ccaggtacat
cggaggtcaa
tgattatcat
agcagcagga
tcatggtcat
tcacccacca
agagcgccge
gcatgctcac
ccgtgtccaa
aaccgctgat
cccgtgectt
gaaattgcat
gacagcaagg
atggc

cagcaacact
tcctccattc

2716

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2755

60
120
145



<210>
<211>
<212>
<213>

29
364
DNA

<400> 29
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
acca

<210>
<211>
<212>
<213>

30
66
DNA

<220>
<223>

<400> 30

Sequence Listing PCT_US2015 021896

Cytomegalovirus

aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt

aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg

Artificial Sequence

Synthetic Construct

tcattagttc
cctggctgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct

atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgcctggeca
acgtattagt

tatggagttc
cccecgceeca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt

60

120
180
240
300
360
364

tttctgcagc ggggattaat atgattatga acacccccaa tctcccagat gctgattcag 60

ccagga
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