<11e>

<120>

SEQUENCE LISTING
NantKWest

Primary NK CAR Constructs And Methods

<130>
<160> 4
<170>
<210> 1
<211>

<212>
<213>

DNA
<220>
<223>

<400> 1
agctgecttce

cctecttggtce
gtggeggeceg
cctagagtag
ctcttcctca
cgtggaaggt
tttgtttgac
ggggcccaag
acaaatttca
atcaatgtat
aggtgcgegg
agaaggggag
ccgcctccac
agacgccgac
cttccatctg

tctcggcgaa

7584

XL53

104077 .0016PRO

tgcggggcett

tttgaataaa
caggtaagcc
cctgcatcca
ggtctgeecg
gctactccag
taggtgtcct
ttaacttgtt
caaataaagc
cttatcatgt
tccttcgggc
gttgcgggsc
tccggggasgc
ggtggccagg
ttgctgcgceg

caccgccccc

PatentIn version 3.5

Artificial Sequence

gccttetgge
gcctgagtag
agcccaggcc
gggacaggcc
ggtggcatcc
tgcccaccag
tgtataatat
tattgcagct
atttttttca
ctggatccgc
acctcgacgt
gcggaggtct
acgacggcgc
aaccacgcgg

gccagcctgg

gcttcgacgc

catgcccttc
gaagaaaaaa
tcgcectcca
ccagccgggt
ctgtgacccc
ccttgtecta
tatggggtgs
tataatggtt
ctgcattcta
ttcaggcacc
cggcggtgac
ccaggaaggc
tgcccagacc
gctccttggg
aaccgctcaa

tctccggegt
Page 1

ttctctccct
aaaaaaaaaa
gctcaaggceg
gctgacacgt
tccccagtgce
ataaaattaa
aggcggsteg
acaaataaag
gttgtggttt
gggcttgegg
ggtgaagccg
gggcaccccg
cttgccctgg
ccggtgeggc
ctcggccatg

ggtccagacc

tgcacctgta
aaaaaagcag
ggacaggtgc
ccacctccat
ctctcctggt
gttgcatcat
tatggagcaa
caatagcatc
gtccaaactc
gtcatgcacc
agccgctcgt
gcgegetegg
tggtcgggcg
gccaggaggc
cgcgggecga

gccaccgegg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cgcegtegtce
cttgcagctc
ggtagtcggc
cgaggcgcac
ggccacacgc
ctgcgtgttt
acatgcaaat
atgaagcagc
gcecttectc
ccgeggceagce
agctgcacac
taatcgcatc
agacaatgga
ggagacgact
ggttgtaaag
cgtcggtagt
tctcaaattt
tgcgectgcec
ggccgecttc
ttctacctgg
tcctgggect
ccctggetct
cactacctcc
ctgccectcc

aacttggacg

cgceeggggc

69586NAN - PCT_Sequence Listing as filed.txt

cgcgacccac
ggtgacccgc
gaacgcggeg
cgtgggettg
gtcaccttaa
tcgccaatga
atatttcttc
tgcgccactc
accctcatct
cccttecacc
agtcaccctg
cttcaaaacc
ctcccttage
caatggtgta
ggaggtctta
cctttctacg
cgggttggaa
tccatcaccc
ttggtggtat
agggggectg
cttttctcca
ttcacgtcct
tcgacccegg
cgctectget
tttttggggt

tcctggtett

accttgccga
tcgatgtggc
gcgagggtsgc
tactcggtca
tatgcgaagt
caagacgctg
cggggacacc
cctgaagatc
ccatcacctc
ataggtggaa
atattgcagg
tcagcaaata
gggccaggtt
agacgacatt
ctacctccat
tgactcctag
cctccttgac
tgacccccgc
tcaaaataat
cgcggtggag
cgtccacgac
ctaccccggce
cctccactgce
cctgctectg
ctccggacac

ccgectectce

tgtcgagccc
ggtccgggtce
gtacggcccg
tggtggectg
ggacctggga

ggcggesttt

gccagcaaac
catcgtctcc

cttcatctcc

accagggagg
taggagcggg
tatgagtttg
gtgggcceggg
gtggaatagc
atacgaacac
ccaggagagc
cacgatgctt
tgcgeggges
cggcttcccc
acccggatga
ctctcccect
ggcctccact
ctcctcgacc
ttccaccgtg
catctctatg

gtcctcgtcc
Page 2

gacgcgegtg
gacggtgtgg
ggggacgtcg
cagagtcgct
ccgegecegec
gtgtcatcat
gcgagcaacg
taacaagtta
gtcatctccg
caaatctact
ctttgtcata
taaaaagacc
tccaggggcc
aagggcagtt
accggcgacc
tcttaaacct
tccaaaccac
cacgtcaggc
tacagggtgg
tgatgactga
ggctctttca
acctcctcga
ccggccteca
ggtccctttg
tcttggecect

tcttccccgt

aggaagagtt
cgcgtggegg
tcgegggtes
ctgtgttcga
ccgactgcat
agaactaaag
ggccacgggs
catcactcct
tcatcaccct
ccatcgtcaa
acaaggtcct
atgaaataac
attccaaagg
cctcgectta
caagttcctt
tctgcaatgt
cctececttttt
tcaccatctg
aaaaatggcc
ctactgggac
cgacttcccc
ccceggectce
cctcectgetce
cagccaatgc
gatcctgagc

cctcgtccat

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



gtgccatgat
gtggacctgg
acgctgggeg
gtagtatata
tatgctatcg
gctatcctaa
gctatcctaa
gctatcctaa
gctatcctat
ctatcctttg
catggctgac
ttcggcgtaa
ccggatcaag
ccaaatactg
ccgcctacat
gtcgtgtett
tgaacggggs
tacctacagc
tatccggtaa
gcctggtatc
tgatgctcgt
aacttgacag
tatgagtatt
tgtttttget
gcgagtgggt

cgaagaacgt

69586NAN - PCT_Sequence Listing as filed.txt

ggcggectgce
gaccgcgecg
gggagatccc
ctatccagac
aattagggtt
tctatatctg
tctatatctg
tttatatctg
cctcatgcat
catagcccat
taatttttta
tctgetgett
agctaccaac
tccttctagt
acctcgctct
accgggtteg
gttcgtgcac
gtgagctatg
gcggeagggt
tttatagtcc
caggegeescy
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac

ttcccaatga

agctgtgttc
ccccgactgce
ccttattaac
taaccctaat
agtaaaaggg
ggtagcatat
ggtagcatat
ggtagcatag
atacagtcag
cccgeeccta
ggaggctttt
gcaaacaaaa
tctttttecg
gtagccgtag
gctgaagcca
actcaagaga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
aaccctgata
gtgtcgccect
cgctggtgaa
tggatctcaa

tgagcacttt

gaggccgegce
atctgcgtgt
cctaaacggg
tcaatagcat
tcctaaggaa
gctatcctaa
gctatcctaa
gctatcctaa
catatgatac
actccgccca
ttggaggcct
aaaccaccgc
aaggtaactg
ttaggccacc
gttaccagtg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
aatgcttcaa
tattcccttt
agtaaaagat
cagcggtaag

taaagttctg
Page 3

gtgtcacctt
tcgagttcgc
tagcatatgc
atgttaccca
cagcgatctg
tctatatctg
tctatatctg
tctatatctg
ccagtagtag
gttccgecca
aggcttttgc
taccagcggt
gcttcagcag
acttcaagaa
gctgetgeca
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgagcg
gcaacgcaag
taatattgaa
tttgcggcat
gcagaagatc
atccttgaga

ctatgtggcg

aatatgcgaa
caatgacaag
ttcccgggta
acgggaagca
gatagcatat
ggtagcatag
ggtagtatat
ggtagcatat
agtgggagtg
ttctccgect
aaaaagctaa
ggtttgtttg
agcgcagata
ctctgtagca
gtggcgataa
gcggtegggc
cgaactgaga
ggcggacagg

agggggaaac

tcgatttttg
ctagagttta
aaaggaaaag
tttgecttec
acttgggtgc
gttttcgecc

cggtattatc

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



ccgtattgat
ggttgaatac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgtagcea
ttcccggcaa
ctcggcactt
acgcggtatc
cactacgggg
ctcactgatt
gcaagttggg
agcgtcgcat
tttcggcata
gtccccgaga
ggggtaaact
gaaccgtata
agaacacagg
ccttgegtge
cgggttggaa
gcttgagttg
cgcgectgtce
gcgacgettt
ggtatttcgg
tcggegaggc

ggceggectg

69586NAN - PCT_Sequence Listing as filed.txt

gccgggcaag

tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caactaatag
ccggctggcet
attgcagcac
agtcaggcaa
aagcattggt
gaagccgtat
caggcatttt
actagtgagg
agttggggsg
gggaaagtga
taagtgcagt
taagtgccgt
cttgaattac
gtgggtggea
aggcctggcec
tcgetgettt
ttttctggea
tttttggggc

ggggcctgeg

ctctggtgcec

agcaactcgg tcgccgcata cactattctc agaatgactt

cagaaaagca
tgagtgataa
ccgetttttt
tgaatgaagc
cgttgcgaaa
actggatgga
ggtttattgc
tggggccgga
ctatggatga
aaggataaat
ccgttgctga
tttctgegec
ctccggtgcec
aggggtcggc
tgtcgtgtac
agtcgccgtg
gtgtggttcc
ttccacctgg
gagttcgagg
tgggcgetgg
cgataagtct
agatagtctt
cgegegeegsc
agcgcggeca

tggcctegeg

tcttacggat
cactgcggcc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatca
tggtaagccc
acgaaataga
ttctggtaag
atctggcata
aatgcaaaaa
cgtcagtgeg
aattgaaccg
tggctcegec
aacgttcttt
cgegggectg
ctgcagtacg
ccttgegett
ggcegeegeg
ctagccattt
gtaaatgcgg
gacggggccc
ccgagaatcg

ccgccgtgta
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ggcatgacag
aacttacttc
ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tcccgtatceg
cagatcgctg
gaggacacgt
tgtgggagta
ggccatccegt
cagagcgcac
gtgcctagag
tttttcccga
ttcgcaacgg
gcctetttac
tgattcttga
aaggagcccc
tgcgaatctg
aaaatttttg
gccaagacga
gtgcgtccca
gacgggegta

tcgececgec

taagagaatt
tgacaactat
taactcgect
acaccacgat
ttactctagc
cacttctgcg
agcgtgggtc
tagttatcta
agataggtgc
atggaagtgg
taagacgcgc
caggatggcc
atcgcccaca
aaggtggcgc
gegtggegga
gtttgccgcec
gegttatggc
tcccgagett
ttcgectegt
gtggcacctt
atgacctgct
tctgcacact
gcgcacatgt
gtctcaagcet

ctgggeggcea

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

5640



aggctggccc
gcagggagct
caaaggaaaa
gcgcegtcca
ggggagggst
ccagcttgge
ttcattctca
aaagctttaa
taagagccac
tccagatgac
cttgtcgggc
aagcccctaa
tcagcggcag
attttgcaac

ggacacgact

gctctggegg

ctgggggstc

tgaactgggt
gtagtagtac
atgccaagaa
attactgtgc
tcaccgtgag
atggaaccat
cttctaagcc
tagtaacagt

gtgactacat

69586NAN - PCT_Sequence Listing as filed.txt

ggtcggcacc agttgcgtga gcggaaagat

caaaatggag
gggcctttec
ggcacctcga
tttatgcgat
acttgatgta
agcctcagac
tacgactcac
catgtggttt
ccagtctcca
gagtcaggat
actcctgatc
tggatctggg
ttactattgt
ggagattaaa
agggggatct
cctgagactc
ccgccaggcet
catacagtac
ctcactgtat
gagaggggac
ctcaattgaa
tatccatgtg
cttttgggtg
ggcctttatt

gaacatgact

gacgcggegc
gtcctcagcec
ttagttcteg
ggagtttccc
attctccttg
agtggttcaa
tatagggaaa
cttactacat
tcttetgtgt
attagccgct
tatgctgcat
acagatttcg
caacaggctg
ggcgecgLag
gaggtgcagc
tcctgtgeag
ccagggaagg
gcagactctg
ctgcaaatga
tactactacg
gttatgtatc
aaagggaaac
ctggtggtsg
attttctggg

cceccgecgec

tcgggagagc
gtcgcttcat
agcttttgga
cacactgagt
gaatttgccc
agtttttttc
taagagagaa
tgctgttgtg
ctgcatctgt
ggttagcctg
ccagtttgca
ctctcactat
acagtcgttt
gaagcggagyg
tggtgcagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
gtatggacgt
ctcctectta
acctttgtcc
ttggtggagt
tgaggagtaa

ccgggeccac

Page 5

ggccgcettcec
gggcgggtea
gtgactccac
gtacgtcgtc
gggtggagac
tttttgagtt
ttccatttca
aagaagagta
ggtcccggtg
aggagacaga
gtatcagcag
aagtggegtc
cagcagcctg
ctcgatcacc
cggaggatct
tgggggaggc
caccttcagt
ggtttcatac
attcaccatc
agacgaggac
ctggggccaa
cctagacaat
aagtccccta
cctggettge
gaggagcagg

ccgcaagcat

cggccctget
gtcacccaca
ggagtaccgg
tttaggttgg
tgaagttagg
tggatcttgg
ggtgtcgtga
agaagaaata
gacggtaaca
gtcaccatca
aaaccaggga
ccatcgaggt
cagcctgaag
ttcggccaag
g888L8cLLag
ttggtacagc
agctatagca
attagtagta
tccagagaca
acggctgtgt
gggaccacgg
gagaagagca
tttcccggac
tatagcttgc
ctcctgcaca

taccagccct

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



atgccccacc
acgcccccge
gagaggagta
cgcagagaag
cggaggccta
gcctttacca
ccctgecccc
<210> 2
<211> 7709
<212> DNA

<213>

<220>

<223> XL53

<400> 2
tcaaggcggg

tgacacgtcc
cccagtgect
aaaattaagt
gcgggtggta
aaataaagca
tgtggtttgt
gcttgegggt
tgaagccgag
gcaccccggc
tgccctggtg
ggtgeggcegc
cggccatgeg

tccagaccgc

69586NAN - PCT_Sequence Listing as filed.txt

acgcgacttc
gtaccagcag
cgatgttttg
gaagaaccct
cagtgagatt
gggtctcagt

tcgctgatta

-150A

acaggtgccc
acctccatct
ctcctggtcg
tgcatcattt
tggagcaagg
atagcatcac
ccaaactcat
catgcaccag
ccgctegtag
gcgcteggec
gtcgggcgag
caggaggcct
cgggccgatc

caccgeggceg

gcagcctatc
ggccagaacc
gacaagagac
caggaaggcc

gggatgaaag

acagccacca

atta

Artificial Sequence

tagagtagcc
cttcctcagg
tggaaggtgc
tgtttgacta
ggcccaagtt
aaatttcaca
caatgtatct
gtgcgeggtc
aaggggaggt
gcctccactc
acgccgacgg
tccatctgtt
tcggcgaaca

ccgtegtecg

gctccagagt
agctctataa
gtggccggga
tgtacaatga
gcgagegeceg

aggacaccta

tgcatccagg
tctgcecggg
tactccagtg
ggtgtccttg
aacttgttta
aataaagcat
tatcatgtct
cttcgggcac
tgcgggsgcsgc
cggggagcac
tggccaggaa
gctgegeggc
ccgeececge

cgacccacac

Page 6

gaagttcagc
cgagctcaat
ccctgagatg
actgcagaaa

gaggggcaag

cgacgccctt

gacaggcccc
tggcatccct
cccaccagcc
tataatatta
ttgcagctta
ttttttcact
ggatccgctt
ctcgacgtcg
ggaggtctcc
gacggcgctg
ccacgegggc
cagcctggaa
ttcgacgctc

cttgccgatg

aggagcgcag
ctaggacgaa

gggggaaagc

gataagatgg

gggcacgatg

cacatgcagg

agccgggtgc
gtgacccctc
ttgtcctaat
tggggtggag
taatggttac

gcattctagt

caggcaccgg
gcggtgacgg
aggaaggcgsg
cccagaccct
tccttgggec
ccgctcaact
tccggegtgg

tcgagcccga

7260

7320

7380

7440

7500

7560

7584

60

120

180

240

300

360

420

480

540

600

660

720

780

840



cgcgegtgag
cggtgtggcesg
ggacgtcgtc
gagtcgctct
gcgecgeccc
gtcatcatag
gagcaacggg
acaagttaca
catctccgtc
aatctactcc
ttgtcataac
aaaagaccat
caggggccat
gggcagttcc
cggcgaccca
ttaaaccttc
caaaccaccc
cgtcaggctc
cagggtggaa
atgactgact
ctctttcacg
ctcctcgacc
ggcctccacc
tccctttgea
ttggccctga

ttcccegtec

69586NAN - PCT_Sequence Listing as filed.txt

gaagagttct tgcagctcgg tgacccgcetc

cgtggcggeg
gcgggtggeg
gtgttcgagg
gactgcatct
aactaaagac
ccacggggat
tcactcctgc
atcaccctcc
atcgtcaaag
aaggtcctta
gaaataacag
tccaaagggg
tcgeccttagg
agttccttcg
tgcaatgttc
tccttttttg
accatctggg
aaatggcctt
actgggactc
acttcccccc
ccggecteca
tcctgetect
gccaatgcaa
tcctgagecg

tcgtccatgt

tagtcggcga
aggcgcaccg
ccacacgcegt
gcgtgttttc
atgcaaatat
gaagcagctg
ccttectcac
gcggcagecc
ctgcacacag
atcgcatcct
acaatggact
agacgactca
ttgtaaaggg
tcggtagtcc
tcaaatttcg
cgecctgectce
ccgecttett
ctacctggag
ctgggectct
ctggctettt
ctacctcctc
gccectececg
cttggacgtt

ccecggggctc

gccatgatgg

acgcggeggc
tgggcttgta
caccttaata
gccaatgaca
atttcttecg
cgccactccc
cctcatctcc
cttccaccat
tcaccctgat
tcaaaacctc
cccttagegg
atggtgtaag
aggtcttact
tttctacgtg
ggttggaacc
catcaccctg
ggtggtattc
ggggcctgeg
tttctccacg
cacgtcctct
gaccccggcec
ctcctgetec
tttggggtct

ctggtcttcc

cggcctgeag
Page 7

gatgtggegg
gagggtgegt
ctcggtcatg
tgcgaagtgg
agacgctggg
gggacaccgc
tgaagatcca
atcacctcct
aggtggaaac
attgcaggta
agcaaatata
gccaggttgt
acgacattgt
acctccatat
actcctagcc
tccttgacca
acccccgctg
aaaataatcg
cggtggagac
tccacgacct
accccggegg
tccactgect
tgctectgtt
ccggacacca
gcctectegt

ctgtgttcga

tccgggtcga
acggcceggg
gtggcctgea
acctgggacc
cggggtttgt
cagcaaacgc
tcgtctecta

tcatcteccgt

cagggaggca
ggagegggct
tgagtttgta
gggeegggtc
ggaatagcaa
acgaacacac
aggagagctc
cgatgctttc
cgeggegeeca
gcttccccta
ccggatgatg
ctcccectgg
cctccactac
cctcgacccc
ccaccgtggg
tctctatgte

cctegtectce

ggccgegegt

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



gtcaccttaa
gagttcgcca
gcatatgcett
gttacccaac
gcgatctgga
tatatctggg
tatatctggg
tatatctggg
agtagtagag
tccgeccatt
gcttttgcaa
ccagcggtgg
ttcagcagag
ttcaagaact
tgctgccagt
aaggcgcagc
acctacaccg
gggagaaagg
gagcttccag
cttgagcgtc
aacgcaagct
atattgaaaa
tgcggcattt
agaagatcac
ccttgagagt

atgtggegeg

69586NAN - PCT_Sequence Listing as filed.txt

tatgcgaagt
atgacaagac
cccgggtagt
gggaagcata
tagcatatgc
tagcataggc
tagtatatgc
tagcatatgc
tgggagtgct
ctccgectca
aaagctaatt
tttgtttgec
cgcagatacc
ctgtagcacc
ggcgataagt
ggtcgggetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
agagtttaaa
aggaaaagta
tgccttectg
ttgggtgegce
tttcgccccg

gtattatccc

ggacctggga

gctggecges

agtatatact
tgctatcgaa
tatcctaatc
tatcctaatc
tatcctaatt
tatcctatcc
atcctttgca
tggctgacta
cggcgtaatc
ggatcaagag
aaatactgtc
gcctacatac
cgtgtcttac
aacggggggt
cctacagcgt
tccggtaagc
ctggtatctt
atgctcgtca
cttgacagat
tgagtattca
tttttgctcea
gagtgggtta
aagaacgttt

gtattgatgc

ccgegecegec
gagatccccc
atccagacta
ttagggttag
tatatctggg
tatatctggg
tatatctggg
tcatgcatat
tagcccatcc
attttttagg
tgctgettge
ctaccaactc
cttctagtgt
ctcgetetge
cgggttggac
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg
geggggcgga
gagacaataa
acatttccgt
cccagaaacg
catcgaactg

cccaatgatg

cgggcaagag
Page 8

ccgactgcat
ttattaaccc
accctaattc
taaaagggtc
tagcatatgc
tagcatatgc
tagcataggc
acagtcagca
cgcccctaac
aggctttttt
aaacaaaaaa
tttttccgaa
agccgtagtt
tgaagccagt
tcaagagata
agcccagcett
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ccctgataaa
gtcgcectta
ctggtgaaag
gatctcaaca
agcactttta

caactcggtc

ctgecgtgttc
taaacgggta
aatagcatat
ctaaggaaca
tatcctaatc
tatcctaatc
tatcctaatc
tatgataccc
tccgeccagt
ggaggcctag
accaccgcta
ggtaactggc
aggccaccac
taccagtggc
gttaccggat
ggagcgaacg
gcttcccgaa
gcgcacgagg
ccacctctga
aaacgccagc
tgcttcaata
ttcccttttt
taaaagatgc
gcggtaagat
aagttctgct

gccgcataca

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



ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
ggacacgtat
tgggagtata
ccatccgtca
gagcgcacat
gcctagagaa
tttcccgagg
cgcaacgggt
ctctttacgg
attcttgatc
ggagcccctt
cgaatctggt
aatttttgat
caagacgatc
gcgtcccage
cgggggtagt

gccecgecct

69586NAN - PCT_Sequence Listing as filed.txt

aatgacttgg
agagaattat
acaactatcg
actcgccttg
accacgatgc
actctagctt
cttctgeget
cgtgggtcac
gttatctaca
ataggtgcct
ggaagtgggc
agacgcgcag
ggatggcctt
cgcccacagt
ggtggcegegg
gtgggggaga
ttgccgecag
gttatggccc
ccgagcttcg
cgcctegtgce
ggcaccttcg
gacctgctgc
tgcacactgg
gcacatgttc

ctcaagctgg

gggcggcaag

ttgaatactc
gcagtgctgc
gaggaccgaa
atcgttggga
ctgtagcaat
cccggcaaca
cggcacttcc
gcggtatcat

ctacggggag

cactgattaa
aagttgggga
cgtcgcatca
tcggcataac
ccccgagaag
ggtaaactgg
accgtatata
aacacaggta
ttgcgtgect
ggttggaagt
ttgagttgag
cgcctgtctce
gacgcttttt
tatttcggtt
g8Ccgagegces

ccggectget

gctggcccgg

accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
actaatagac
ggctggetgg
tgcagcactg
tcaggcaact
gcattggtaa
agccgtatcc
ggcatttttt
tagtgaggct
ttggggegag
gaaagtgatg
agtgcagtag
agtgccgtgt
tgaattactt
gggtgggaga
gcctggectg
gctgettteg

ttctggcaag

tttggggccg
ggcctgegag
ctggtgcctg

tcggcaccag
Page 9

gaaaagcatc
agtgataaca
gcttttttge
aatgaagcca
ttgcgaaaac
tggatggagg
tttattgctg
gggceggatg
atggatgaac
ggataaattt
gttgctgaat
tctgcgcecaa
ccggtgeccg
gegtcggcaa
tcgtgtactg
tcgecgtgaa
gtggttcccg
ccacctggct
gttcgaggcc
ggcgetggeg
ataagtctct
atagtcttgt
cgggcggcga
cgcggecacc
gcctegegec

ttgcgtgagc

ttacggatgg
ctgcggcecaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatcagg
gtaagccctc
gaaatagaca
ctggtaagga
ctggcatatg
tgcaaaaagg
tcagtgggca
ttgaaccggt
gctcegectt
cgttcttttt
cgggectggc
gcagtacgtg
ttgcgcttaa
ccgeegegtg
agccatttaa
aaatgcgggc
cggggeeegt
gagaatcgga
gccgtgtatc

ggaaagatgg

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



ccgcttecceg
gcgggtgagt
gactccacgg
acgtcgtctt
gtggagactg
tttgagtttg
ccatttcagg
gaagagtaag
tcccggtgga
gagacagagt
atcagcagaa
gtggggtccc
gcagcctgcea
cgatcacctt
gaggatctgg

ggggaggctt

ccttcagtag
tttcatacat
tcaccatctc
acgaggacac
ggggccaagy
tagacaatga
gtcccctatt
tggcttgcta
ggagcaggct

gcaagcatta

69586NAN - PCT_Sequence Listing as filed.txt

gccctgetge agggagctca aaatggagga cgeggegctc

cacccacaca

agtaccgggc

taggttgess

aagttaggcc
gatcttggtt
tgtcgtgaaa
aagaaatata
cggtaacatc
caccatcact
accagggaaa
atcgaggttc
gcctgaagat
cggccaaggg
gggcggagsc
ggtacagcct
ctatagcatg
tagtagtagt
cagagacaat
ggctgtgtat
gaccacggtc
gaagagtaat
tcccggacct
tagcttgcta
cctgcacagt

ccagccctat

aaggaaaagg
gccgtccagg

ggagggettt

agcttggcac
cattctcaag
agctttaata
agagccacca
cagatgaccc
tgtcgggcga
gcccctaaac
agcggcagtg
tttgcaactt
acacgactgg
tctggeggag
geggegtcecc
aactgggtcc
agtagtacca
gccaagaact
tactgtgcga
accgtgagct
ggaaccatta
tctaagcect
gtaacagtgg
gactacatga

gccccaccac

gcctttecgt
cacctcgatt
tatgcgatgg
ttgatgtaat
cctcagacag
cgactcacta
tgtggtttct
agtctccatc
gtcaggatat
tcctgatcta
gatctgggac
actattgtca
agattaaagg
ggggatctga
tgagactctc
gccaggctcc
tacagtacgc
cactgtatct
gaggggacta
caattgaagt
tccatgtgaa
tttgggtgct
cctttattat
acatgactcc

gcgacttcgce
Page 10

cctcagcegt
agttctcgag
agtttcccca
tctccttgga
tggttcaaag
tagggaaata
tactacattg
ttctgtgtcet
tagccgctgg
tgctgcatcec
agatttcgct
acaggctgac
cggeggagea
ggtgcagctg
ctgtgcagcc
agggaageses
agactctgtg
gcaaatgaac
ctactacggt
tatgtatcct
agggaaacac
ggtggtggtt
tttctgggtg
ccgecegeecc

agcctatcgce

gggagagcgg
cgcttcatgt
cttttggagt
cactgagtgg
atttgcectt
tttttttctt
agagagaaaa
ctgttgtgeg
gcatctgtag
ttagcctggt
agtttgcaaa
ctcactatca
agtcgtttct
agcggagecg
gtgcagtctg
tctggattca
ctggagtggg
aagggccgat
agcctgagag
atggacgtct
cctecttacc
ctttgtccaa
getggagtcc
aggagtaaga
gggcccaccc

tccagagtga

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



agttcagcag
agctcaatct
ctgagatggg
tgcagaaaga
gg8g8gcaagsgs
acgcccttca
ttgccttetg
aagcctgagt
aaaaaaaaaa
aaaaaaaaaa
ctaggctagc
<210> 3
<211> 7493
<212> DNA

<213>

<220>

<223> NKW2

<400> 3
aggctccggt

gggagggsgtc
tgatgtcgtg
agtagtcgcc
cgtgtgtggt
tacttccacc
ggagagttcg
gcctgggegce
tttcgataag

gcaagatagt

69586NAN - PCT_Sequence Listing as filed.txt

gagcgcagac
aggacgaaga
gggaaagccg
taagatggcg
gcacgatggc
catgcaggcc
gccatgccect
aggaagggta
aaaaaaaaaa
aaaaaaaaaa

ccaggcctcg

9

gcccgtcagt
ggcaattgaa
tactggctcc
gtgaacgttc
tccecgeggsc
tggctgcagt
aggccttgeg
tggggcegec
tctctageca

cttgtaaatg

gccecccgegt
gaggagtacg
cagagaagga
gaggcctaca
ctttaccagg
ctgccccctce
tcttctctcc
ccaaaaaaaa
aaaaaaaaaa
aaaaaaaaaa

ccctecage

Artificial Sequence

gggcagageg
ccggtgecta
gcetttttec
tttttcgcaa
ctggectett
acgtgattct
cttaaggagc
gcgtgcgaat
tttaaaattt

cgggccaaga

accagcaggg
atgttttgga
agaaccctca
gtgagattgg
gtctcagtac
gctgattaat
cttgcacctg
aaaaaaaaaa
aaaaaaaaaa

ddaaaaaaaa

cacatcgccc
gagaaggtgg
cgagggtggsg
cgggtttgcec
tacgggttat
tgatcccgag
cccttegect
ctggtggcac
ttgatgacct

cgatctgcac
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ccagaaccag
caagagacgt
ggaaggectg
gatgaaaggc
agccaccaag
taagctgect
tacctcttgg
aaaaaaaaaa
aaaaaaaaaa

dadaaaaaaa

acagtccccg

cgcggggtaa
ggagaaccgt
gccagaacac
ggcccttgeg
cttcgggttg
cgtgcttgag
cttcgegect
gctgegacgc

actggtattt

ctctataacg

ggccgggacc
tacaatgaac
gagcgccgga
gacacctacg
tctgeggggc
tctttgaata
aaaaaaaaaa
aaaaaaaaaa

aagaagagct

agaagttggg
actgggaaag
atataagtgc
aggtaagtgc
tgccttgaat
gaagtgggtg
ttgaggcctg
gtctcgetge
tttttttctg

cggtttttgg

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7709

60

120

180

240

300

360

420

480

540

600



ggccgegesc
gcgagegegs
gcetggectc
accagttgcg
gaggacgegg
tccgtcectcea
cgattagttc
gatggagttt
gtaattctcc
gacagtggtt
cactataggg
tttcttacta
ccatcttctg
gatattagcc
atctatgctg
gggacagatt
tgtcaacagg
aaaggcggeg
tctgaggtgc
ctctcctgtg
gctccaggga
tacgcagact
tatctgcaaa
gactactact
gaagttatgt

gtgaaaggga

69586NAN - PCT_Sequence Listing as filed.txt

ggcgacggeg
ccaccgagaa
gcgeegecegt
tgagcggaaa
cgctcgggag
gcecgtegett
tcgagetttt
ccccacactg
ttggaatttg
caaagttttt
aaataagaga
cattgctgtt
tgtctgcatc
gctggttagc
catccagttt
tcgctctceac
ctgacagtcg
gaggaagcgg
agctggtgca
cagcctctgg
aggggctgga
ctgtgaaggg
tgaacagcct
acggtatgga
atcctcctcec

aacacctttg

cccgtgegtc ccagecgcaca tgttcggega

tcggacggss

gtatcgcccc
gatggccgct
agegegecees
catgtgactc
ggagtacgtc
agtgggtgga
ccctttttga
ttcttccatt
gaaaagaaga
gtgggtcccg
tgtaggagac
ctggtatcag
gcaaagtggg
tatcagcagc
tttctegatc
aggcggagea
gtctggggea
attcaccttc
gtgggtttca
ccgattcacc
gagagacgag
cgtctgggec
ttacctagac

tccaagtccc

gtagtctcaa
gccctgggeg
tcccggecect
tgagtcaccc
cacggagtac
gtctttaggt
gactgaagtt
gtttggatct
tcaggtgtcg
gtaagaagaa
gtggacggta
agagtcacca
cagaaaccag
gtcccatcga
ctgcagcctg
accttcggcec
tctggggscg
ggcttggtac
agtagctata
tacattagta
atctccagag
gacacggctg
caagggacca
aatgagaaga

ctatttcccg
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gctggeeggc
gcaaggctgg
gctgcaggga
acacaaagga
cgggcgecgt
tggggegage
aggccagctt
tggttcattc
tgaaaagctt
atataagagc
acatccagat
tcacttgtcg
ggaaagcccc
ggttcagegg
aagattttgc
aagggacacg
gaggctctgg

agcctggees

gcatgaactg
gtagtagtag
acaatgccaa
tgtattactg
cggtcaccgt
gtaatggaac

gaccttctaa

ggcggggcect

ctgctctggt
ccecggteggc
gctcaaaatg
aaagggcctt
ccaggcacct
ggttttatgc
ggcacttgat
tcaagcctca
taatacgact
caccatgtgg
gacccagtct
ggcgagtcag
taaactcctg
cagtggatct
aacttactat
actggagatt
cggaggeeea
gtccctgaga
ggtccgccag
taccatacag
gaactcactg
tgcgagaggg
gagctcaatt
cattatccat

gccecttttgg

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



gtgctggteg
attattttct
actccccgec
ttcgcagect
aagtctgatg
aagcacgaga
ccatgccctt
ggaagggtac
aaaaaaaaaa
aaaaaaaaaa
caggcctcgc
caggccccag
gcatccctgt
caccagcctt
taatattatg
gcagcttata
ttttcactgc
atccgcttca
cgacgtcggc
aggtctccag
cggegetgec
acgcgggctc
gcctggaacc
cgacgctctc
tgccgatgtc

tgtggcggtc

69586NAN - PCT_Sequence Listing as filed.txt

tggttggtes
gggtgaggag
gccecegggcec
atcgctcect
gcgtgtacac
agccccccca
cttctctecc
caaaaaaaaa
aaaaaaaaaa
aaaaaaaaaa
cctccagctc
ccgggtgctg
gacccctccc
gtcctaataa
gggtggagsc
atggttacaa

attctagttg

ggcaccgggc
ggtgacggtg
gaaggegesc
cagacccttg
cttgggecgg
gctcaactcg
cggegtggtc
gagcccgacg

cgggtcgacg

agtcctggect tgctataget tgctagtaac

taagaggagc
cacccgcaag
gaagatccag
cggcctgagc
gtgattaatt
ttgcacctgt
aaaaaaaaaa
aaaaaaaaaa
aaaaaaaaaa
aaggcgggac
acacgtccac
cagtgcctct
aattaagttg
gggtggtatg
ataaagcaat
tggtttgtec
ttgcgggtca
aagccgagcc
accccggegc
ccctggtggt
tgcggegeca
gccatgegeg
cagaccgcca
cgcgtgagga

gtgtggegceg

aggctcctgce
cattaccagc
gtccgaaagg
accagaaacc
aagctgectt
acctcttggt
aaaaaaaaaa
aaaaaaaaaa
aaaaaaaaaa
aggtgcccta
ctccatctct
cctggtegtg
catcattttg
gagcaagggg
agcatcacaa
aaactcatca
tgcaccaggt
gctcgtagaa
gctcggecegce
cgggcgagac
ggaggccttc
ggccgatctc
ccgeggegec
agagttcttg

tggcggggta
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acagtgacta
cctatgcccc
ccgccatcac
aggaaaccta
ctgegggget
ctttgaataa
aaaaaaaaaa
aaaaaaaaaa
agaagagctc
gagtagcctg
tcctcaggtc
gaaggtgcta
tttgactagg
cccaagttaa
atttcacaaa
atgtatctta
gcgeggtect
geggagettg
ctccactccg
gccgacggtg
catctgttgc
ggcgaacacc
gtcgtccgeg
cagctcggtg

gtcggcgaac

agtggccttt
catgaacatg
accacgcgac
cagctacgag
cgagacactg
tgccttctgg
agcctgagta
aaaaaaaaaa
aaaaaaaaaa
taggctagcc
catccaggga
tgccegggte
ctccagtgcec
tgtccttgta
cttgtttatt
taaagcattt
tcatgtctgg
tcgggcacct
cggeggegceeg
gggagcacga
gccaggaacc
tgcgeggeca
gcccecgett
acccacacct

acccgctcga

gcgecgeega

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



gegtgcegtac
cggtcatggt
cgaagtggac
acgctgggeg
gacaccgcca
aagatccatc
cacctccttc
gtggaaacca
tgcaggtagg
caaatatatg
caggttgtgg
gacattgtgg
ctccatatac
tcctagccag
cttgaccacg
ccccgetgeg
aataatcggc
gtggagaccc
cacgacctct
cccggeggcec
cactgcctcc
ctcctgttcec
ggacaccatc
ctcctegtcc
gtgttcgagg

gactgcatct

69586NAN - PCT_Sequence Listing as filed.txt

ggeeegeess
ggcctgeaga
ctgggaccgc
gggtttgtgt
gcaaacgcga
gtctcctaac
atctccgtca
gggaggcaaa
agcgggcettt
agtttgtaaa
gccgggtcca
aatagcaagg
gaacacaccg
gagagctctt
atgctttcca
cggggegcacg
ttcccctaca
ggatgatgat
ccccctgget
tccactacct
tcgaccccgg
accgtgggtc
tctatgtctt
tegtectett
ccgegegtgt

gcgtgttega

acgtcgtcgc
gtcgctctgt
gcecgeeccga
catcatagaa
gcaacgggcc
aagttacatc
tctccgtcat
tctactccat
gtcataacaa
aagaccatga
ggggccattc
gcagttcctc
gcgacccaag
aaaccttctg
aaccaccctc
tcaggctcac
gggtggaaaa
gactgactac
ctttcacgac
cctcgacccc
cctccacctc
cctttgcagce
ggccctgatc
ccecegtectce
caccttaata

gttcgccaat

gggtggcgag
gttcgaggcc
ctgcatctgce
ctaaagacat
acggggatga
actcctgccc
caccctccgce
cgtcaaagct
ggtccttaat
aataacagac
caaaggggag
gccttaggtt
ttccttegte
caatgttctc
cttttttgeg
catctgggcc
atggccttct
tgggactcct
ttccccccct
ggcctccact
ctgctectgce
caatgcaact
ctgagccgec
gtccatgtgc
tgcgaagtgg

gacaagacgc

Page 14

gcgcaccgtg
acacgcgtca
gtgttttege
gcaaatatat
agcagctgceg
ttcctcaccc
ggcagcccct
gcacacagtc
cgcatccttc
aatggactcc
acgactcaat
gtaaagggag
ggtagtcctt
aaatttcggg
cctgccteca
gccttcttgg
acctggaggg
gggcctettt
ggctctttcea
acctcctcga
ccctcecget
tggacgtttt
cggggctect
catgatggcg
acctgggacc

tgggcgegsa

ggcttgtact
ccttaatatg
caatgacaag
ttcttccggg
ccactccctg
tcatctccat
tccaccatag
accctgatat
aaaacctcag
cttagcgggc
ggtgtaagac
gtcttactac
tctacgtgac
ttggaacctc
tcaccctgac
tggtattcaa
ggcctgegeg
tctccacgtc
cgtcctctac
ccceggectce
cctgctectg
tggggtctcc
ggtcttccgce
gcctgeaget
gcgeegececc

gatccccctt

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



attaacccta
cctaattcaa
aaagggtcct
gcatatgcta
gcatatgcta
gcataggcta
agtcagcata
cccctaactc
gcttttttgg
acaaaaaaac
tttccgaagg
ccgtagttag
aagccagtta
aagagatagt
cccagcttgg
agcgccacgc
acaggagagc
gggtttcgcec
ctatggaaaa
ctgataaatg
cgcccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcgc

aaagcatctt

69586NAN - PCT_Sequence Listing as filed.txt

aacgggtagc

tagcatatgt
aaggaacagc
tcctaatcta
tcctaatcta
tcctaatcta
tgatacccag
cgcccagttce
aggcctaggc
caccgctacc
taactggctt
gccaccactt
ccagtggctg
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggga
acctctgact
acgccagcaa
cttcaataat
cccttttttg
aaagatgcag
ggtaagatcc
gttctgctat

cgcatacact

acggatggca

atatgcttcc cgggtagtag tatatactat

tacccaacgg
gatctggata
tatctgggta
tatctgggta
tatctgggta
tagtagagtg
cgcccattct
ttttgcaaaa
agcggtggtt
cagcagagcg
caagaactct
ctgccagtgg
ggcgeagegs
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcaagctag
attgaaaaag
cggcattttg
aagatcactt
ttgagagttt
gtggcgeggt
attctcagaa

tgacagtaag

gaagcatatg
gcatatgcta
gcataggcta
gtatatgcta
gcatatgcta
ggagtgctat
ccgcctcatg
agctaattcg
tgtttgecgg
cagataccaa
gtagcaccgc
cgataagtcg
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
agtttaaact
gaaaagtatg
ccttectgtt
gggtgegega
tcgccccgaa
attatcccgt
tgacttggtt

agaattatgc
Page 15

ctatcgaatt
tcctaatcta
tcctaatcta
tcctaattta
tcctatectc
cctttgcata
gctgactaat
gcgtaatctg
atcaagagct
atactgtcct
ctacatacct
tgtcttaccg
cgggggsttc
tacagcgtga
cggtaagegg
ggtatcttta
gctecgtcagg
tgacagatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgtttcc
attgatgccg
gaatactcac

agtgctgcca

ccagactaac
agggttagta
tatctgggta
tatctgggta
tatctgggta
atgcatatac
gcccatcccg
tttttaggag
ctgcttgcaa
accaactctt
tctagtgtag
cgctectgetg
ggttggactc
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgtc
g8ggcgLagc
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga

taaccatgag

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



tgataacact
ttttttgcac
tgaagccata
gcgaaaacta
gatggaggcg
tattgctgat
gccggatggt
ggatgaacga
ataaatttct
tgctgaatct
tgcgccaatg
<210> 4
<211> 9496
<212> DNA

<213>

<220>
<223>

<400> 4
tgacagatga

agtattcaac
tttgctcacc
gtgggttaca
gaacgtttcc
attgatgccg
gaatactcac
agtgctgcca
ggaccgaagg

cgttgggaac

69586NAN - PCT_Sequence Listing as filed.txt

gcggccaact tacttctgac aactatcgga

aacatggggg

ccaaacgacg
ttaactggcg
gataaagttg
aaatcaggag
aagccctccc
aatagacaga
ggtaaggagg
ggcatatgtg

caaaaaggcc

gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag

agctaaccgc

cggagctgaa

atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgctgagat
acacgtatgg
ggagtataag

atccgtcagg

Artificial Sequence

XL53-Tri-cistronic

ctgataaatg
cgcccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcgc
aaagcatctt
tgataacact
ttttttgeac

tgaagccata

tcgecttgat
cacgatgcct
tctagcttcec
tctgegeteg
tgggtcacgc
tatctacact

aggtgcctca

aagtgggcaa
acgcgcagcg

atggcctttc

cttcaataat
cccttttttg
aaagatgcag
ggtaagatcc
gttctgctat
cgcatacact

acggatggca

gcggccaact

aacatggggg

ccaaacgacg
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ggaccgaagsg

cgttgggaac
gtagcaatgg
cggcaacaac
gcacttccgg
ggtatcattg

acggggagtc

ctgattaagc
gttggggaag
tcgcatcagg

ggcataacta

attgaaaaag
cggcattttg
aagatcactt
ttgagagttt
gtggcgeggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac

agcgtgacac

agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaagg
ccgtatccgt

catttttttc

gtg

gaaaagtatg
ccttectgtt
gggtgcgega
tcgccccgaa
attatcccgt
tgacttggtt
agaattatgc
aactatcgga
tcgecttgat

cacgatgcct

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7493

60

120

180

240

300

360

420

480

540

600



gtagcaatgg
cggcaacaac
gcacttccgg
ggtatcattg

acggggagtc

ctgattaagc
gttggggaag
tcgcatcagg
ggcataacta
ccgagaagtt
taaactggga
cgtatataag
cacaggtaag
gcgtgecttg
ttggaagtgg
gagttgaggc
cctgtctege
cgettttttt
tttcggtttt
cgaggcgees
ggcctgetcet
tggcccggtc
ggagctcaaa
ggaaaagggc
cgtccaggca

aggggtttta

69586NAN - PCT_Sequence Listing as filed.txt

caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaagg
ccgtatccgt
catttttttc
gtgaggctcc
g888888aLEE
aagtgatgtc
tgcagtagtc
tgccgtgtgt
aattacttcc
gtgggagagt
ctggcctggg
tgctttegat
ctggcaagat
tggggecegeg
cctgcgageg
ggtgectggce
ggcaccagtt
atggaggacg
ctttccegtcec

cctcgattag

tgcgatggag

gcgaaaacta
gatggaggcg
tattgctgat
gccggatggt
ggatgaacga
ataaatttct
tgctgaatct
tgcgccaatg
ggtgcccgtc
gtcggcaatt
gtgtactggc
gccgtgaacg
ggttcccgeg
acctggcetgc
tcgaggectt
cgctggggec
aagtctctag
agtcttgtaa
ggcggegacyg
cggccaccga
ctcgegecegce
gcgtgagegg
cggegetegg
tcagccgtcg
ttctcgagct

tttccccaca

ttaactggcg
gataaagttg
aaatcaggag
aagccctccc
aatagacaga
ggtaaggagg
ggcatatgtg
caaaaaggcc
agtgggcaga
gaaccggtgc
tccgectttt
ttctttttcg
ggcctggect
agtacgtgat
gcgcttaagg
gccgegtgeg
ccatttaaaa
atgcgggcca
gggcecegtgc
gaatcggacg
cgtgtatcgc
aaagatggcc
gagagcgggc
cttcatgtga

tttggagtac

ctgagtgggt
Page 17

aactacttac
caggaccact
ccggtgageg
gtatcgtagt
tcgctgagat
acacgtatgg
ggagtataag
atccgtcagg
gcgcacatcg
ctagagaagg
tcccgagggt
caacgggttt
ctttacgggt
tcttgatccc
agcccctteg
aatctggtgg
tttttgatga
agacgatctg
gtcccagegc
geggtagtct
cccgeectgg
gcttccegge
gegtgagtca
ctccacggag
gtcgtcttta

ggagactgaa

tctagettcec
tctgegeteg
tgggtcacgc
tatctacact
aggtgcctca
aagtgggcaa
acgcgcageg
atggcctttc
cccacagtcc
tggcgegges
gegggagaac
gccgecagaa
tatggccctt
gagcttcggg
cctegtgett
caccttcgeg
cctgectgega
cacactggta
acatgttcgg
caagctggcc
gcggeaaggce
cctgectgeag
cccacacaaa
taccgggcesgc

ggttgeeess

gttaggccag

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



cttggcactt
ttctcaagcec
ctttaatacg
agccaccatg
gatgacccag
tcgggcgagt
ccctaaactc
cggcagtgga
tgcaacttac
acgactggag
tggcggages
geggtcectg
ctgggtccgce
tagtaccata
caagaactca
ctgtgcgaga
cgtgagctca
aaccattatc
taagcccttt
aacagtggcc
ctacatgaac
cccaccacgc
ccccgegtac
ggagtacgat
gagaaggaag

ggcctacagt

69586NAN - PCT_Sequence Listing as filed.txt

gatgtaattc tccttggaat ttgccctttt

tcagacagtg
actcactata
tggtttctta
tctccatctt
caggatatta
ctgatctatg
tctgggacag
tattgtcaac
attaaaggcg
ggatctgagg
agactctcct
caggctccag
cagtacgcag
ctgtatctgc
ggggactact
attgaagtta
catgtgaaag
tgggtgctgg
tttattattt
atgactcccc
gacttcgcag
cagcagggcc
gttttggaca

aaccctcagg

gagattggga

gttcaaagtt
gggaaataag
ctacattgct
ctgtgtctgce
gccgetggtt
ctgcatccag
atttcgctct
aggctgacag
gcggaggaag
tgcagctggt
gtgcagcctc
ggaaggggct
actctgtgaa
aaatgaacag
actacggtat
tgtatcctcec
ggaaacacct
tggtggtteg
tctgggtgag
gccgececgg
cctatcgctc
agaaccagct
agagacgtgg
aaggcctgta

tgaaaggcga

tttttcttcc
agagaaaaga
gttgtgegtc
atctgtagga
agcctggtat
tttgcaaagt
cactatcagc
tcgtttcteg
cggaggegga
gcagtctggg
tggattcacc
ggagtgegtt
gggccgattc
cctgagagac
ggacgtctgg
tccttaccta
ttgtccaagt
tggagtcctg
gagtaagagg
gcccacccge
cagagtgaag
ctataacgag
ccgggaccct

caatgaactg

gegeeggagsg
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tgagtttgga
atttcaggtg
agagtaagaa
ccggtggacg
gacagagtca
cagcagaaac
ggggtcccat
agcctgceagce
atcaccttcg
ggatctgggg

ggaggcttgg

ttcagtagct
tcatacatta

accatctcca

gaggacacgg
ggccaaggga
gacaatgaga
cccctatttce
gcttgctata
agcaggctcc
aagcattacc
ttcagcagga
ctcaatctag

gagatgggss

cagaaagata

ggcaaggesec

tcttggttcea
tcgtgaaaag
gaaatataag
gtaacatcca
ccatcacttg
cagggaaagc
cgaggttcag
ctgaagattt
gccaagggac
gcggaggctc
tacagcctgg
atagcatgaa
gtagtagtag
gagacaatgc
ctgtgtatta
ccacggtcac
agagcaatgg
ccggaccttc
gcttgctagt
tgcacagtga
agccctatgce
gcgcagacgc
gacgaagaga
gaaagccgca
agatggcgga

acgatggcct

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



ttaccagggt
gcccectege
ggagaaccct
cgccggeatg
cagagtgctg
caatagcacc
catcgacgcc
cctgagcgac
atgggtgttc
cctgcacaaa
cgacttctac
cgtgggcagc
cgtgtctacc
ggtgctgctg
cagcacccgg
aaattccgcec
agccgcttgg
tcttttggea
ggtctttccc
cctctggaag
cccccacctg
aaggcggcac
ctctcctcaa
ggatctgatc
cgtctaggcc

ccatgtaccg
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ctcagtacag

ggatctggag
ggacctatgt
agaaccgagg
gaaaaggaca
cagtggttcc
gccaccgtgg
cccgtgeagce
aaagaagagg
gtgacctacc
atccccaagg
aagaacgtgt
atcagcagct
ttcgecgtgg
gactggaagg
cctcteccccc
aataaggccg
atgtgagggc
ctctcgcecaa
cttcttgaag
gcgacaggtg
aaccccagtg
gcgtattcaa
tggggcctcg
ccccgaacca

gatgcagctg

ccaccaagga
ctactaactt
ggcagctgcet
atctgcctaa
gcgtgaccct
acaacgagag
acgacagcgg
tggaagtgca
accccatcca
tgcagaacgg
ccaccctgaa
ccagcgagac
ttttcccacc
acaccggcect
accacaagtt
ccccecectct
gtgtgegttt
ccggaaacct
aggaatgcaa
acaaacaacg
cctctgeggc
ccacgttgtg
caaggggctg
gtgcacatgc
cggggacgtg

ctgagctgta

cacctacgac
cagcctgetg
gctgectaca
ggcegtggtg
gaagtgccag
cctgatcagc
cgagtataga
catcggatgg
cctgagatgc
caagggcaga

ggactccggc

agtgaacatc
cggctaccag
gtacttcagc
caagtggcegg
ccctececccc
gtctatatgt
ggccctgtcet
ggtctgttga
tctgtagcga
caaaagccac
agttggatag
aaggatgccc
tttacatgtg
gttttccttt

tcgeccctgtc
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gcccttcaca
aagcaggctg
gctectectge
ttcctggaac
ggcgcctaca
agccaggcca
tgccagacca
ctgctgetgce
cactcttgga
aagtacttcc
tcctacttct
accatcaccc
gtgtccttcet
gtgaaaacaa
aaggaccccc
cccctaacgt
tattttccac
tcttgacgag
atgtcgtgaa
ccctttgeag
gtgtataaga
ttgtggaaag
agaaggtacc
tttagtcgag
gaaaaacacg

tctggecectc

tgcaggccct
gagacgtgga
tgctggtgtc
cccagtggta
gccccgagga
gcagctactt
acctgagcac
aggcccccag
agaacaccgc
accacaacag
gcagaggcct
agggcctggc
gcctegtgat
acatcagaag
aggacaagtg
tactggccga
catattgccg
cattcctagg
ggaagcagtt
gcagcggaac
tacacctgca
agtcaaatgg
ccattgtatg
gttaaaaaaa
ataaccgcca

gtgaccaaca

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



gcgcccctac
acctgcagat
tgaccttcaa
aagaggaact
tgaggcccag
agacaacctt
ggtggatcac
tgtgattaat
cttgcacctg
aaaaaaaagc
cgggacaggt
gtccacctcec
gcctectectg
aagttgcatc
ggtatggagc
agcaatagca
ttgtccaaac
gggtcatgca
cgagccgctc
cggecgegctce
ggtggtcggg
gcgccaggag
tgcgegggcec
ccgccaccge
tgaggaagag

ggcgegtggce

69586NAN - PCT_Sequence Listing as filed.txt

cagcagcagc accaagaaaa cccagctgcea

gatcctgaac
gttctacatg
gaagcccctg
ggacctgatc
catgtgcgag
cttctgccag
taagctgcct
tacctcttgg
aggtggegec
gccctagagt
atctcttcct
gtcgtggaag
attttgtttg
aaggggccca
tcacaaattt
tcatcaatgt
ccaggtgcgc
gtagaagggg
ggccgectcec
cgagacgccg
gccttccatce
gatctcggcg
ggcgeegteg

ttcttgeagc

ggggtagtcg

ggcatcaaca
cccaagaagg
gaagaagtgc
agcaacatca
tacgccgacg
agcatcatca
tctgeggggc
tctttgaata
cgcaggtaag
agcctgceatc
caggtctgcc
gtgctactcc
actaggtgtc
agttaacttg
cacaaataaa
atcttatcat
ggtccttcgg
aggttgegeg
actccgggga
acggtggcca
tgttgctgeg
aacaccgccc
tccgegaccc

tcggtgaccc

gcgaacgegg

actacaagaa
ccaccgaact
tgaacctggc
acgtgatcgt
agacagctac
gcaccctgac
ttgccttetg
aagcctgagt
ccagcccagg
cagggacagg

cgggtggcat

agtgcccacc
cttgtataat
tttattgcag
gcattttttt
gtctggatcc
gcacctcgac
gcgeggaggt
gcacgacggc
ggaaccacgc
cggccagect
ccgcttcgac
acaccttgcec
gctcgatgtg

cggcgaggsgt
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gctggaacat
ccccaagetg
gaaacatctg
ccagagcaag
gctggaactg
catcgtggaa
cggctccgag
gccatgecct
aggaagaaaa
cctecgecectce
ccccageegg
ccctgtgacc
agccttgtcc
attatggggt
cttataatgg
cactgcattc
gcttcaggcea
gtcggeggtg
ctccaggaag
gctgcccaga
gggctccttg
ggaaccgctc
gctctcegge
gatgtcgagc
gcggteegeg

gcgtacggcec

ctgctgetgg
acccggatgc
cagtgcctgg
aacttccacc
aaaggcagcg
tttctgaacc
aaggacgagc
tcttctctcc
aaaaaaaaaa
cagctcaagg
gtgctgacac
cctccccagt
taataaaatt
ggaggcgggt
ttacaaataa
tagttgtggt
ccgggettgce
acggtgaagc
gcgggeaccc
cccttgeect
ggceggtgeg
aactcggcca
gtggtccaga
ccgacgegeg
tcgacggtgt

cgggggacgt

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



cgtcgegggt
ctctgtgttc
ccccgactgce
atagaactaa
cgggccacgg
tacatcactc
cgtcatcacc
ctccatcgtc
taacaaggtc
ccatgaaata
ccattccaaa
ttcctegect
cccaagttcc
cttctgcaat
accctccttt
gctcaccatc
ggaaaaatgg
gactactggg
cacgacttcc
gaccccggcec
cacctcctgce
tgcagccaat
ctgatcctga
gtcctegtcec
ttaatatgcg

gccaatgaca
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ggcgaggcsc
gaggccacac
atctgcgtgt
agacatgcaa
ggatgaagca
ctgececttec
ctccgeggea
aaagctgcac
cttaatcgca
acagacaatg
ggggagacga
taggttgtaa
ttcgtcggta
gttctcaaat
tttgcgectg
tgggccgect
ccttctacct
actcctgggc
ccccctgget
tccactacct
tcctgecect
gcaacttgga
gcegeeegeg
atgtgccatg
aagtggacct

agacgctggg

accgtgggct
gcgtcacctt
tttcgccaat
atatatttct
gctgegecac
tcaccctcat
gccectteca
acagtcaccc
tccttcaaaa
gactccctta
ctcaatggtg

agggaggtct

gtcctttcta
ttcgggttgg
cctccatcac
tcttggtggt
ggaggggscc
ctcttttctc
ctttcacgtc
cctcgacccc
cccgctectg
cgtttttggg
gctcctggtc
atggcggect
gggaccgcegce

cggggagatc

tgtactcggt
aatatgcgaa
gacaagacgc
tccggggaca
tccctgaaga
ctccatcacc
ccataggtgg
tgatattgca
cctcagcaaa
gecgggecagg
taagacgaca
tactacctcc
cgtgactcct
aacctccttg
cctgaccccc
attcaaaata
tgcgeggteg
cacgtccacg
ctctaccccg
ggcctccact
ctcctgetec
gtctccggac
ttcecgectcec
gcagctgtgt
cgcceccgact

ccccttatta
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catggtggcc

gtggacctgg

tgggcgegst

ccgccagcaa
tccatcgtcet
tccttcatct
aaaccaggga
ggtaggageg
tatatgagtt
ttgtgggccg
ttgtggaata
atatacgaac
agccaggaga
accacgatgc
gctgegeggg
atcggcttcc
agacccggat
acctctcccc
gcggectcca
gcctectcega
tgttccaccg
accatctcta
tcgtectegt
tcgaggecgc
gcatctgegt

accctaaacg

tgcagagtcg
gaccgcgecg
ttgtgtcatc
acgcgagcaa
cctaacaagt
ccgtcatctc
ggcaaatcta
ggctttgtca

tgtaaaaaga

ggtccagggsg

gcaagggcag

acaccggcga
gctcttaaac
tttccaaacc
ggcacgtcag
cctacagggt
gatgatgact
ctggctettt
ctacctcctc
ccceggectce
tgggtccctt
tgtcttggcec
cctctteccc
gcgtgtcacc
gttcgagttc

ggtagcatat

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400



gcttcceggg
caacgggaag
tggatagcat
tgggtagcat
tgggtagtat
tgggtagcat
agagtgggag
cattctccge
gcaaaaagct
gtggtttgtt
agagcgcaga
aactctgtag
cagtggcgat
cagcggtegg
accgaactga
aaggcggaca

ccagggggaa

cgtcgatttt

agctagagtt
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tagtagtata
catatgctat
atgctatcct
aggctatcct
atgctatcct
atgctatcct
tgctatectt
ctcatggctg
aattcggcgt
tgccggatca
taccaaatac
caccgcctac
aagtcgtgtc
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc

taaact

tactatccag
cgaattaggg
aatctatatc
aatctatatc
aatttatatc
atcctcatgc
tgcatagccc
actaattttt
aatctgctgc
agagctacca
tgtccttcta
atacctcgct
ttaccgggtt
gegttcgtgce
gcgtgagcta
aagcggcagg
tctttatagt

gtcaggeees

actaacccta
ttagtaaaag
tgggtagcat
tgggtagcat
tgggtagcat
atatacagtc
atcccgceccc
taggaggctt
ttgcaaacaa
actctttttc
gtgtagccgt
ctgctgaagc
ggactcaaga
acacagccca
tgagaaagcg
gtcggaacag
cctgtcgggt

cggagcctat
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attcaatagc
ggtcctaagg
atgctatcct
atgctatcct
aggctatcct
agcatatgat
taactccgcec
ttttggaggc
aaaaaccacc
cgaaggtaac
agttaggcca
cagttaccag
gatagttacc
gcttggageg
ccacgcttcc
gagagcgcac
ttcgccacct

ggaaaaacgc

atatgttacc
aacagcgatc
aatctatatc
aatctatatc
aatctatatc
acccagtagt
cagttccgcc
ctaggctttt
gctaccageg
tggcttcagc
ccacttcaag
tggctgetgc
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag

cagcaacgca

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9496



