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<130>

<140>
<141>

<150>
<151>

<160> 29

<170>

<210> 1

<211> 2787
<212> DNA
<213>

<220>
<223>

<400> 1

atggttcaga
gcat at cacg
ggtgtcctca
gtctttgacg
cgcccgeccaa
gcgat gggac
ctggcgegeg
at ggcgcagc
ggaccggaag
gcgct gat gg
gcgcaggcat
attgct gggt
gaagttgctt
acct gt gaac
aagt at gagt
ggggcaaaac
acggcaacgg
gcgtggattg
cttgataaca
gcatatattc
gcact cgagt
ct gaaat acg
gat accat gc
ct cgcggaac
aaaaat caac
gat gcagat g
gggccgttga
gaacgt aacg
cttcgtctgg

050188wo JH PCH

02-05

Patentln Ver. 2.

Beschr ei bung der
Wl dtyp Kl enow Fragnent der

tcccccaaaa
cgtttccccce
acat gct gcg
ccaagggaaa
t gccggacga
t gccgcet get
aagccgaaaa
t ggt gacgcc
aggt ggt gaa
gtgactcctc
t gct gcaagg
t gagcttccg
atctctcata
aact ggaagt
t caaacgctg
cagccgcgaa
tgatttctta
cgaagct gga
tctctgctaa
cggttgctca
tgct aaaacc
at cgcggt at
t ggagtccta
gttggttgaa
tgacctttaa
tcaccttgca
acgtcttcga
gt gt gaagat
ct gagct gga

DE 102004005885. 7
2004-

1

Kinstliche Sequenz

kunstlichen Sequenz:
DNA Pol ymerase 1

tccacttatc
gct gact aac
cagtctgatc
aacctttcgt
tctgcgtgca
ggcggtttct
agccgggegt
aaatattacg
t aagt acggc
t gat aacatt
tcttggcgga
t ggcgcgaaa
ccagct ggcg
gcagcaaccg
gact gct gat
gccacaggaa
t gacaact ac
aaaagcgccg
cct ggt cggg
tgattatctt
gct gct ggaa
t ct ggcgaac
cattctcaat
gcacaaaacc
ccagattgcc
gttgcatctg
gaat at cgaa
cgat ccgaaa
aaagaaagcg

cttgtagatg
agcgcaggcg
atgcaat ata
gat gaact gt
caaat cgaac
ggcgt agaag
ccggtgctga
cttatcaata
gt gccgccag
cct ggcgt ac
ct ggat acgc
acaat ggcag
acgatt aaaa
gcagcggaag
gt cgaagcgg
accagtgttg
gtcaccatcc
gtatttgcat
ctttcttttg
gat gcgccecg
gat gaaaagg
tacggcattg
agcgttgccg
atcacttttg
ct cgaagaag
aaaat gt ggc
at gccgct gg
gt gctgcaca
catgaaattg

Bonn

E. coli

gttcatctta
agccgaccgg
aaccgacgca
ttgaacatta
ccttgcacgce
cggacgacgt
t cagcact gg
ccat gacgaa
aact gat cat
cgggcgt cgg
t gt at gccga
cgaagct cga
ccgacgttga
agttgttggg
gcaaat ggt t
cagacgaagc
tt gat gaaga
ttgat accga
ct at cgagcc
atcaaatctc
cgct gaaggt
aact gcgt gg
ggcgt cacga
aagagat t gc
ccggacgtta
cggatctgca
tgccggt get
atcattctga

caggt gagga

tctttatcge
t gcgat gt at
tgcagcggtg
caaat cacat
gat ggtt aaa
t at cggt act
cgat aaagat
taccatcctc
cgatttcctg
t gaaaaaacc
gccagaaaaa
gcaaaacaaa
act ggagctg
gctgttcaaa
acaggccaaa
accagaagtg
aacact gaaa
aaccgacagc
aggcgt agcg
t cgcgagegt
cgggcaaaac
gattgcgttt
t at ggacagc
t ggt aaaggc
cgccgecgaa
aaaacacaaa
ttcacgcatt
agagct cacc
atttaacctt

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



tcttccacca
aaaacgccgg
tatccgttgc
accgacaagc
caggcagt aa
gt gcgt aacg
attgtctcag
aaaggcttgce
gtgtttggtt
aactttggtc
cgt aaagaag
t at at ggaac
cgccgtct gt
cgt gcagcca
attgccegttg
cacgat gaac
cat caact ga
ggcgaaaact

<210> 2
<211> 928
<212> PRT

agcagttaca
gtggcgcgcece
caaaagt gat
t gccgcet gat
ct gcaacggg
aagaaggt cg
cggactactc
tgaccgcat t
tgccactgga
tgatttatgg
cgcagaagt a
gcacccgt gc
at ct gccgga
ttaacgcgcc
atgcgtggtt
tggtatttga
t ggaaaact g

gggat caggc

aaccattctc
gt caacgt cg
t ct ggagt at
gat caacccg
acgtttatcg
t cgt at ccgc
gcagatt gaa
cgcggaagga
aaccgtcacc
cat gagt gct
cat ggacctt
t caggcgaaa
t at caaat cc
aat gcaggga
acaggct gag
agttcat aaa
tacccgtctg
gcact aa

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der
Kl enow Fragnent der

<400> 2

Met Val
1

Leu

Tyr Tyr

Gy du Pro

35
Ile Met
50

Leu

Lys
65

Ay Lys

Arg Pro Pro

Al a Va

Al a Asp

115
Ay

Arg Pro

130
Val

Thr Pro

Anlle Pro An

5

Arg Ala

20

Thr Qy

Tyr

Phe

Pro

85

Lys Ala

100

Asp Val

Val Leu

Asn

Tyr

Al a

Lys

Arg

70

Asp

Thr

tttgaaaaac
gaagaggt ac
cgtggt ct gg
aaaaccgggc
t caaccgatc
caggcgttta
ctgcgcatta
aaagat at cc
agcgagcaac
ttcggtctgg
tacttcgaac
gagcagggct
agcaat ggt g
accgccgecg
caaccgcgtg
gatgatgttg
gat gt gccgt

kinstlichen Sequenz:

Hs Al a

Met Tyr

40

Pro Thr

55

Asp
Asp Leu
Gy Leu

Thr
120

Ay

Ser Thr

135

Leu

Asn Pro Leu lle

Phe

Ady

H s

Leu

Arg

Pro

105

Leu

Ady

Asn

DNA Pol ynerase 1

Leu

10
Pro Pro
25

Val Leu

Ala Al a

Phe G u

75

Al a
90

dn

Leu Leu

Ala Arg

Asp Lys

Thr

agggcattaa
t ggaagaact
cgaagct gaa
gt gt gcat ac
ctaacctgca
ttgcgccaga
t ggcgcat ct
accgggcaac
gccgtagegce
cgcggcaat t
gct accct gg
acgt t gaaac
ctcgtcgtgce
acattatcaa
t acgt at gat
at gccgt cgce
t gct ggt gga

E. col

Val Asp

Leu Thr

Met
45
Val Val
60
Hi s

Tyr Lys

du

Val Ser

110

Au

Asp
140
Thr

Asn Thr

Gy
Asn
30

Leu

Phe

Pro

Al a

accgct gaag
ggcgct ggac
at cgacct ac
ctcttatcac
aaacattccg
ggattatgtg
ttcgcgt gac
ggcggcagaa
gaaagcgat ¢
gaacattcca
cgt gct ggag
gct ggacgga
agcggctgaa
acgggcgat g
cat gcaggt a
gaagcagat t
agt ggggagt

Ser Ser

Ser Ala

Arg Ser

Asp Al a

H s
80

Ser

Leu H s

95

Gy Val

Lys Al a
Gn

Leu

Leu

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2787



145

Ady

Val
Gy
Ser

225

Gu

Al a
305

Thr

Val
Val
385

Al a

Val

Leu

Pro

Asp

Pro

Gy

Phe

Val

Leu

Asp

290

Al a

Al a

Thr

Phe

Gy

Al a

Leu

Qy

Au

Asn
450

Phe
Ay
195
Leu

Arg

Al a

Leu
275

Val

Lys
Thr
Leu
Asp
355

Leu

H s

Leu
435

Ser

du
Leu
180
Val

Asp
Ay
Tyr

Leu

260

Leu

Pro
Val

Lys
340
Thr
Ser
Asp
Leu
Asn
420

Arg

Val

Val
165
Al a
Ay
Thr
Al a
Leu
245
Thr
Gy

Al a

Adn

du

Phe

Tyr

Leu

405

Leu

Gy

Al a

150

Val

Leu

Leu
Lys
230

Ser

Leu

Ay

Au

310

Ser

Trp

Thr

Al a

Leu

390

Lys

Lys

Ile

Ay

Met

Lys
Tyr
215

Thr

Tyr

Phe
Lys
295

Thr

Tyr

Asp

Ile

Asp

Pro

Tyr

Al a

Arg
455

Lys

Ay

Thr
200

Al a

Met

Lys
280
Trp

Ser

Asp

Ser
360

Au

Leu
Asp
Phe

440

H s

Tyr
Asp
185

Al a

Leu

Leu

265

Lys

Leu

Val

Asn

Lys

345

Leu

Pro

Pro

Leu

Arg

425

Asp

Asp

dn

Pro

Al a

Al a

250

Au

Tyr

dn

Al a

Tyr

330

Leu

Asp

Gy

Asp

Thr

Met

155

Val

Ser

Al a

Lys
235
Thr

Val

Al a
Asp
315

Val

Met

Asp

Pro

Asp

Leu

Lys

220

Leu

Adn

Phe

Lys

300

du

Thr

Lys

Leu

Leu

Ser
460

Pro

Lys
285
Ay

Al a

Al a
Ser
365
Al a
Ser

Lys

Al a

Au

Ile

Adn

Al a

dn

Thr

Pro

270

Arg

Al a

Pro

Leu

Pro

350

Al a

Tyr

Arg

Al a

Asn

430

Ser

Al a

Leu
175
Pro

Ay

Gy

Asp
255
Al a

Trp

Lys

Asp
335

Val

Asn

Leu
415

Tyr

Tyr

du

160

Ay

Leu

Leu

Lys

240

Val

Al a

Thr

Pro

Val

320

du

Phe

Leu

Pro

Arg

400

Lys

Ay

Arg



Trp
465
Lys

Tyr

Trp

Val
545

Leu

Lys
Thr
Lys
625

Thr

Thr

Asp

Asp
705
Lys

Thr

Adn

Leu

Al a

Pro

Arg

Phe

Ser
610
Val

Asp
Ser
Pro
Arg
690
Tyr
Ay

Al a

Arg

Lys

Al a
Asp
515

Met

Lys

Tyr

Asn

675

dn

Ser

Leu

Al a

Arg
755

Hi s

Leu

Leu

Pro

Asp

Al a

Leu
580

Leu
Leu
Hi s
660

Leu

Al a

Lys

Thr

485

Asp

Adn

Leu

Pro

Lys

Val

du

Pro

645

Adn

dn

Phe

Ile

Thr

725

Val

Al a

Thr
470
Phe
Al a
Lys
Val
Lys
550
Leu
Ser
Pro
Leu
Tyr
630

Leu

Al a

Al a

Phe

Lys

Asp
Hi s
Pro

535

Val

Thr

Leu

Vet

Val

Thr

Val

Lys
520
Val

Leu
Lys
Lys
Lys
600

Au

ay

Thr
Pro
680

Pro

Arg

Phe

Ile

Thr

505

Ay

Leu

H s

Lys

Leu

Leu

Asn

Al a

665

Val

Au

Ile

Au

Pro

745

Asn

Al a
490
Leu

Pro

Ser

Al a

570

Leu

Thr

Al a

Al a

Pro

650

Thr

Arg

Asp

Met

Gy

Leu

Phe

Leu
Arg
H s
555

H s

Pro
Leu
Lys
635

Lys

ay

Tyr

Al a
715

Lys

ay

Thr

Ay

Asp

620

Leu

Thr

Arg

Au

Val

700

Hi s

Asp

Thr

Leu

Al a

du

Hi s

Val

525

du

Tyr

Lys

Ay

Leu

Gy

Al a

Leu

510

Phe

Arg

du

Al a

Leu

590

Al a

Pro

Ser

Arg

Ser

670

Gy

Val

Ser

Hi s

Thr

750

Tyr

Lys
Ay
495

Lys

Leu
Ay
575
Phe
Pro
Leu
Thr
Val

655
Ser
Arg
Ser
Arg
Arg
735

Ser

Ay

Ay
480
Arg

Met

Gy
Thr
560
Au
Au
Ser
Pro
Tyr
640
H s

Thr

Arg

Asp
720

Al a



Al a
770

Ser Phe

Adn
785

Lys Tyr

Tyr

Thr Leu Asp

Gy Ala Arg

835

dy Thr

Al a
865

Trp Leu

Hi s Asp

Lys

Leu
915

Pro Leu

<210> 3

<211> 2499
<212> DNA
<213>

<220>
<223>

Ay Leu

Met Asp

Al a

Leu

Arg
775

Tyr

790

Thr
805

Arg

dy
820

Arg
Arg Al a
Ala Al a

Al a

Val
885

Hi s

Au

Beschrei bung der

Pol yner ase

<400> 3

at gaggggga
cacct ggcct
gt gcaggcgg
gcggt gat cg
t acaaggcgg
gagct ggt gg
gt cct ggcca
gccgacaaag
tacctcatca
gact accggg
gagaagacgg
ct ggaccggc
ctctcctggg

aggcgggagce

tgct gcccct
accgcacctt
tctacggcett
tggtctttga
gccgggeccce
acct cct ggg
gcct ggccaa
acctttacca
ccceggectg
ccct gaccgg
cgaggaagct
t gaagcccgce
acct ggccaa
ccgaccggga

Arg

Arg

Al a

Asp

Phe

Adn

Val

Al a

Leu

Al a

Ile

Adn

Pro

du

Val

Met

Leu

Ser
920

Ay

Kinstliche Sequenz

Leu Asn

Arg Tyr

795
Lys du
810
Leu Pro
825

Asp

Arg Ala Al a

Lys Arg Al a

Arg Val Arg

875
His Lys
890

Asp

Asn

A u Asn

Pro
780

Arg Lys

Pro Ay Va

An Gy Tyr

Ser
830

Ile Lys

Asn
845

Ile Al a

Met
860

Ile Al a

Met Met

Asp Val Asp

Thr Leu

910

Arg

Trp Asp G n

925

kunstlichen Sequenz: Wl dtyp Taq

ctttgagccc
ccacgccctg
cgccaagagc
cgccaaggcc
cacgccggag
gct ggcgegce
gaaggcggaa
gctcctttcce
gctttgggaa
ggacgagt cc
t ct ggaggag
cat ccgggag
ggt gcgcacc
gaggct t agg

aagggccggg
aagggcctca
ct cct caagg
ccctecttcece
gactttcccc
ct cgaggtcc
aaggagggct
gaccgcat cc
aagt acggcc
gacaaccttc
t gggggagcc
aagat cct gg
gacctgcccc
gcctttctgg

tcctcct ggt
ccaccagccg
ccct caagga
gccacgaggc
ggcaact cgc
cgggctacga
acgaggt ccg
acgtcctcca
t gaggcccga
ccggggt caa
t ggaagccct
cccacat gga
tggaggt gga
agaggcttga

Leu

Val
815

Ser

Pro

Val Asp

Val
880

Val

Val

Ala H's

ggacggccac
gggggagcecg
ggacggggac
ctacgggggag
cctcat caag
ggcggacgac
cat cctcacc

ccccgagggg
ccagt gggcc

gggcat cggg
cct caagaac
cgat ct gaag
cttcgccaaa
gttt ggcagc

60

120
180
240
300
360
420
480
540
600
660
720
780
840



ctcctccacg
ccgccggaag
cttctggecc
gccct caggg
ct gagggaag
gacccttcca
gaggcggggg
gagggggagg
ctggcccaca
ct ggaggt gg
cccttcaacc
cccgcecat cg
gccctcecgeg
ct gaagagca
cacacccgct
ctccagaaca
gaggaggggt
cacctctccg
gagaccgcca
gcggccaaga
gagct agcca
cccaaggt gc
gagaccct ct
cgggaggcgg
at gaagct gg
cttcaggtcc
cggctggcca
gt ggggat ag

<210> 4
<211> 832
<212> PRT

agtt cggcct
gggccttcgt
tggccgecgce
acct gaagga
gcct t ggect
acaccacccc
agcgggcecge
agaggct cct
t ggaggccac
ccgaggagat
t caact cccg
gcaagacgga
aggcccaccce
cctacattga
t caaccagac
tcccegtccg
ggct att ggt
gcgacgagaa
gctggatgtt
ccat caactt
tcccttacga
gggcct ggat
t cggccgecg
ccgagcgcat
ct at ggt gaa
acgacgagct
aggaggt cat
gggaggactg

t ct ggaaagc

gggctttgtg
cagggggggc
ggcgcggggy
cccgeeccggce
cgagggggt g
cctttccgag
ttggctttac
99999t gcgce
cgcccgectc
ggaccagctg
gaagaccggc
cat cgt ggag
cccecttgecg
ggccacggcc
caccccgctt
ggccct ggac
cctgatccgg
cggcgtcccce
cggggtcctc
ggaggcccag
t gagaagacc
ccgctacgtg
ggcctt caac
gctcttcccce
ggt cct cgag

ggagggggt g
gctctccgec

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der

Pol yner ase

<400> 4

Met Arg Ay Met

1

Val Asp

Leu Thr

Ser
50

Lys

Val
65

Phe

Tyr Lys

Gy Hs

Thr
35

Leu Leu

Asp Al a

Ala dy

Leu Pi

Hs L

20
Ser Arg
Lys

Lys

Arg
85

Ay

Al a

Al a

Al a

kinstlich

ro Leu Phe

eu Ala Tyr

GAu Pro

40

Leu
55

Lys

Pro Ser

70

Pro Thr

cccaaggccc
ctttcccgea
cgggt ccacc
cttctcgeca
gacgacccca
gcccggeget
aggctcttcg
cgggaggt gg
ctggacgt gg
gaggccgagg
gaaagggt cc
aagcgctcca
aagat cct gc
gacctcatcc
acgggcaggc
gggcagagga
t at agccaga
gtcttccagg
cgggaggccyg
tacggcat gt
gccttcattg
ct ggaggagg
ccagacct ag
at gcccgtcc
aggct ggagg
gccccaaaag
tatcccctgg
aaggagt ga

en Sequenz:

Gu Pro
10

Lys

Arg Thr Phe

25
Val

An Ala

Gu Asp dy

H s
75

Phe Arg

Pro Gu
90

Asp

t ggaggaggc
aggagcccat
gggcccccga
aagacct gag
tgctcctcge
acggcgggga
ccaacctgtg
agaggcccct
cctatctcag
tcttccgecet
tctttgacga
ccagcgccgce
agt accggga
accccaggac
t aagt agctc
tccgcecgggce
t agagct cag
aggggcggga
t ggaccccct
cggcccaccg
agcgctactt
gcaggaggcg
aggcccgggt
agggcaccgc
aaat gggggc
agagggcgga
ccgt gcccct

Wl dtyp Taq

Ay Arg Val

H's Ala Leu

Val Tyr

45

Ay

Asp Al a Val

60

Gu Ala Tyr

Phe Pro Arg

cccctggecce
gt gggccgat
gccttat aaa
cgttctggcce
ctacctcctg
gt ggacggag
ggggaggct t
ttccgetgtc
ggccttgtcce
ggccggcecac
gct agggcet t
cgt cct ggag
gct caccaag
gggccgectc
cgat cccaac
cttcatcgcce
ggt gct ggcc
cat ccacacg
gatgcgccgg
cctctcccag
tcagagcttc
ggggtacgtg
gaagagcgtg
cgccgacctc
caggatgctc
ggccgtggcce
ggaggt ggag

Leu Leu

15

Lys Ay

Phe Al a

Val

Gy Ay

80

dn
95

Leu

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
2499



Al a

Val

Leu
145
Tyr

Asp

Leu

Lys
225

Leu

Asp

Leu

Al a
305

Leu

Al a

Pro

Thr
385

Gu

Leu

Pro

dn

Pro

Pro

Ser

Phe

Ser

290

Phe

Leu

Pro

Lys

dy

Thr

Al a

Ile
Gy
115

Lys

Trp
Gy
195
Trp
Al a
Trp
Al a
Arg
275
Pro
Val
Al a
Tyr
Asp
355
Asp

Pro

Ay

Lys
100

Tyr

Leu

Thr

Al a

180

Val

Ay

Ile

Asp

Lys

260

Leu

Lys

Ay

Leu

Lys

340

Leu

Asp

Au

du

Gy

Leu

Pro

165

Asp

Lys

Ser

Arg

Leu

245

Arg

Au

Al a

Phe

Al a

325

Al a

Ser

Pro

Gy

Arg

Leu

Al a

Tyr

Ser

150

Al a

Tyr

Gy

Leu

Arg

Phe

Leu

Val

310

Al a

Leu

Val

Val
390

Al a

Val

Asp

Trp

Arg

Leu

Al a

Arg

Leu

Leu

375

Al a

Al a

Asp
Asp
120
Val

Arg

Leu

Ay
200

Al a

Val

Pro

Ser

280

du

Ser

Arg

Asp

Al a
360

Leu

Arg

Leu

Leu
105
Val

Arg

Trp

Leu

185

Au

Leu

Leu

Arg

Asp

265

Leu

Al a

Arg

Ady

Leu

345

Leu

Al a

Arg

Ser

Leu

Leu

Thr

Lys

Leu

Al a

Thr
250

Arg

Leu

Pro

Lys

Gy

330

Lys

Arg

Tyr

Tyr

du

Gy

Al a

Leu

Val

155

Lys

Ay

Thr

Lys

Hi s

235

Asp

H s

Trp

Leu

Ay
395

Arg

Leu

Ser

Thr

140

Leu

Tyr

Asp

Al a

Asn

220

Leu

Arg

Pro
300

Pro

Val

Ay
Leu
380

Ay

Leu

Leu
125
Al a

Hi s

Gy

Arg
205
Leu
Asp
Pro
Leu
Phe

285

Pro

Hi s

Arg

Leu
365

Asp

Phe

Arg

110

Al a

Asp

Pro

Leu

Ser

190

Lys

Asp

Asp

Leu

Arg

270

Ay

Pro

Trp

Arg

Pro

Trp

Al a

Leu

Lys

Lys

Arg
175
Asp
Leu
Arg
Leu
du
255

Al a

Leu

Al a
335

Leu

Leu

Ser

Thr

Lys
Asp
Ay

160

Pro

Leu

Leu

Lys

240

Val

Phe

Leu

Ay

Asp

320

Pro

Leu

Pro



Trp

Val

Val

Au

Ser

Val

Tyr

545

H s

Ser

Arg

Leu

Asp

625

du

Leu

Met

Al a
705

Gy

Au

Arg

450

Au

Phe

Leu

Thr

Au

530

Thr

Asp

Asp
610

Au

Thr

Arg
Arg
435

Leu

Gy
Ser
515
Lys
Asp
Arg
Pro
Arg

595

Tyr

Al a
Arg
Al a
675

Al a

Ile

Leu
420

Pro

Asp

Leu
Leu
500

Al a

Pro

Phe

Asn

580

Arg

Ser

Leu

Ser

Arg

660

Hi s

Phe

du

405

du

Leu

Val

Arg

Asn

485

Pro

Al a

Leu

Leu

Asn
565

Leu

Al a

Adn

Trp
645
Al a

Arg

Lys

Ay

Ser

Al a

Leu

470

Ser

Al a

Val

Pro
550
Adn

Adn

Phe

Arg
630
Met

Al a

Leu

Thr
710

Au

Tyr
455
Au
Arg
Ile
Leu
Tyr
535
Asp

Thr

Asn

Val

Phe

Lys

Ser

Arg

695

Leu

Au
Val
440

Leu

Asp

Gy

Leu

Al a
600
Leu
Phe
Ay
Thr
dn

680

Tyr

Arg

425

Leu

Arg

Au

An

Lys

505

Al a

Au

Ile

Thr

Pro

585

Gu

Arg

An

Au

Phe

du

410

Leu

Al a

Al a

Val

Leu

490

Thr

Leu

Leu

H s

Al a

570

Val

Au

Val

Au

Pro

650

Asn

Leu

dn

Qy

Leu

Hi s

Leu

Phe

475

Au

Arg

Thr

Pro

555

Thr

Arg

Gy

Leu

Phe

Al a

Ser

Arg
715

Trp

Ser
460

Arg

Arg

Lys

Lys
540
Arg
Gy
Thr

Trp

Al a
620

Arg

Gy
I'le
Phe

700

Arg

Leu

Val

Thr

Al a

525

Leu

Thr

Arg

Pro

Leu

605

Hi s

Asp

Al a

Val

Pro

685

Pro

Arg

Tyr
430
Al a
du

Al a

Leu

Ay

Leu

Leu

590

Leu

Leu

Ile

Val

Leu

670

Tyr

Lys

Ay

415

Arg

Thr

Val

Gy

Phe

495

Lys

Pro

Ser

Arg

Ser
575

Ay

Val

Ser

Hi s

Asp

655

Tyr

Val

Tyr

Hi s
480
Asp

Arg

Thr
Leu
560

Ser

Adn

Ay
Thr
640

Pro

Ay

Arg

Val
720



Gu Thr Leu Phe Gy Arg Arg Arg Tyr Val Pro
725 730

Val Lys Ser Val Arg Gu Ala Ala Gu Arg Mt
740 745

Val dn @y Thr Ala Ala Asp Leu Met Lys Leu
755 760

Phe Pro Arg Leu Gu Gu Met Ay Ala Arg Met
770 775

Asp Qu Leu Val Leu Gu Ala Pro Lys Gu Arg
785 790 795

Arg Leu Ala Lys Gu Val Met du Ay Val Tyr
805 810

Leu du Val Qu Val Gy Ile Ay u Asp Trp

<210> 5

<211> 39

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der kinstlichen Sequenz:

<400> 5
gtacgtatga tcatgnnnnn nnnngatgaa ctggtattt

<210> 6

<211> 23

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der kunstlichen Sequenz:
Downst r eam Pri nmer

<400> 6
gctaattaag cttggctgca ggc

<210> 7

<211> 24

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der kinstlichen Sequenz:

Asp Leu Gu
Al a Phe Asn
750

Ala Met Va
765

Leu Leu @n
780
Ala Gu Al a

Pro Leu Al a

Leu Ser Al a
830

Pri nmer

Ala Arg
735

Met Pro

Lys Leu

Val Hi s

Val Al a
800

Val Pro
815

Lys Qu

39

23



10

Anti sense- Pri nmer

<400> 7
tacatggacc tttacttcga acgc 24

<210> 8

<211> 20

<212> DNA

<213> Kunstliche Sequenz

<220>
<223> Beschrei bung der kiunstlichen Sequenz: Primer
FVL20TH

<400> 8
acaaaatacc tgtattcctt 20

<210> 9

<211> 90

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der kinstlichen Sequenz: Matrize
TFVL90A

<400> 9
gacat cat ga gagacatcgc ctctgggcta ataggactac ttctaatctg taagagcaga 60
tccctggaca ggcaaggaat acaggtattt 90

<210> 10

<211> 90

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der kinstlichen Sequenz: Matrize
TFVL90G

<400> 10
gacat cat ga gagacatcgc ctctgggcta ataggactac ttctaatctg taagagcaga 60
tccctggaca ggcgaggaat acaggtattt 90

<210> 11

<211> 20

<212> DNA

<213> Kinst!liche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz: Priner zur
Det ektion des SNPs in der humanen genomni schen
Fact or - V- Lei den- DNA- Sequenz

<400> 11



11

acaaaatacc tgtattcctn

<210> 12

<211> 35

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz: Matrize der
humanen genoni schen Fact or - V- Lei den- DNA- Sequenz;
n=g, WIldtypmatrize; n=a, nutante Matri ze

<400> 12
gatccctgga caggcnagga atacaggtat tttgt

<210> 13

<211> 22

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz: Priner zur
Det ektion der humanen somatische
BRAF- T1796A- Mut at i on

<400> 13
gacccactcc atcgagattt ct

<210> 14

<211> 35

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kunstlichen Sequenz: W/ dtyp
Matrize des BRAF Gens; w=t, WIldtypmatrize; w =
a, nutante Matrize

<400> 14
ggt ctagct a cagwgaaatc tcgatggagt gggtc

<210> 15

<211> 25

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz: Prinmer zur
Det ekti on der humanen
Di hydr opyri m di n- Dehydr ogenase (DPyD) Mitation
Gr735A

<400> 15
gttttagatg ttaaatcaca cttat

20

35

22

35

25



12

<210> 16

<211> 38

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz: Matrize
des humanen DPyD; r = g, WIldtypmatrize; r = a,
mut ante Matrize

<400> 16
ctttccagac aacrtaagtg tgatttaaca tctaaaac 38

<210> 17

<211> 20

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz: Priner zur
Det ekti on der humanen sauren Cerani dase Miutation
A107G

<400> 17
cgttggtcct gaaggaggat 20

<210> 18

<211> 33

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz: Matrize der
humanen sauren Ceramidase; r = a, Wldtypmatrize
r =g, nmutante Matrize

<400> 18
aaat caacct rtcctccttc aggaccaacg tac 33

<210> 19

<211> 22

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der kunstlichen Sequenz: Prinersonde
Braf T
<400> 19
gacccactcc atcgagattt ct 22

<210> 20



13

<211> 22

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kinstlichen Sequenz:
Primer fur BRAF

<400> 20

agaggaaaga tgaagtacta tg

<210> 21

<211> 239

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der kinstlichen Sequenz:
Braf X; w=a, Braf A (WIdtyp);

(Mut ant e)

<400> 21

caactgttca aactgatggg acccactcca
acctattttt actgtgaggt cttcatgaag
aaacagtaga tctcattttc ctatcagagc
taatttctat aattctgtaa tataatattc

tcgagatttc
aaat at at ct
aagcattatg
ttt aaaacat

<210> 22

<211> 25

<212> DNA

<213> Kinstliche Sequenz

<220>
<223> Beschrei bung der

Dpy DT

<400> 22
gttttagatg ttaaatcaca cttat

kinstlichen Sequenz:

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

23

23

DNA

Kinstliche Sequenz

<220>
<223> Beschrei bung der

Primer far DpyDT

kunstlichen Sequenz:

<400> 23
aaagctcctt tctgaatatt gag

<210> 24
<211> 300
<212> DNA

w=t,

unmgekehrter

22

Zielmatrize
Braf T

wct gt agct a gaccaaaatc 60
gaggt gt agt aagt aaagga 120
aagagtttag gtaagagatc 180

agtacttcat ctttcctct 239
Pri mer sonde

25
ungekehrter

23



<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der
DpyDX;

r = a,

(Mut ant e)

<400> 24

aaaat gt gag
atagcttttc
caaatgtttc
aaagctcctt
gt gt cact ga

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

25
7043
DNA

<220>
<223>

<400> 25

gaact ggat ¢
at gat gagca
caagagcaac
gt cacagaaa
accat gagtg
ctaaccgctt
gagct gaat ¢
acaacgttgc
at agact gga
ggctggttta

gcact ggggc
gcaact at gg

t ggt aact gt
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt
agagcgcaga
aact ct gt ag
agt ggcgat a
cagcggt cgg
accgaact ga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac
tcccctgatt
agccgaacga
aaaccgcct ¢
cagcttatca
t gt ggt at gg
ccgttctgga
gagctgttga
ttcacacagg

14

kunstlichen Sequenz:

DpyDA (W ldtyp); r

=1,

aagggacctc ataaaatatg tcatatggaa
tttgtcaaaa ggagactcaa tatctttact
ccccagaat ¢ atccggggaa ccacctctgg
tctgaatatt gagctcatca gt gagaaaac
act aaaggct gactttccag acaacrtaag

Beschr ei bung der

t caacagcgg
cttttaaagt
t cggt cgccg
agcatcttac
at aacact gc
ttttgcacaa
aagccat acc
gcaaact att
tggaggcgga
ttgct gat aa
cagat ggt aa
at gaacgaaa
cagaccaagt
ggat ct aggt
cgttccactg
ttctgcgegt
tgccggat ca
t accaaat ac
caccgcct ac
agt cgt gt ct
gct gaacggg
gat acct aca
ggt at ccggt
acgcctggta
tgtgatgctc
ggttcctggce
ct gt ggat aa
ccgagcgcag
tcccecgegeg
t cgact gcac
ct gt gcaggt
taatgttttt
caattaatca
aaacagcgat

Kinstliche Sequenz

kunstlichen Sequenz:

taagatcctt
tct gct at gt
cat acact at
ggat ggcat g
ggccaactta
cat gggggat
aaacgacgag
aact ggcgaa
taaagttgca
at ct ggagcc
gccct ceegt
t agacagat c
ttactcatat
gaagat cct t
agcgt cagac
aat ct gct gc
agagct acca
tgtccttcta
atacct cgct
taccgggttg
gggttcgt ge
gcgt gagcat
aagcggcagg
tctttatagt
gt cagggggg
cttttgctgg
ccgtattacc
cgagt cagtg
ttggccgatt
ggt gcaccaa
cgt aaat cac
tgcgccgaca
tcggctcgt a
gaat t cgggg

gagagttttc
ggcgeggt at
tctcagaatg
acagt aagag
cttctgacaa
cat gtaactc
cgt gacacca
ctacttactc
ggaccacttc
ggt gagegt g
atcgtagtta
gct gagat ag
atactttaga
tttgataatc
cccgt agaaa
tt gcaaacaa
actctttttc
gt gt agccgt
ctgctaatcc
gact caagac
acacagccca
t gagaaagcg
gt cggaacag
cct gt cgggt
cggagcct at
ccttttgetce
gcctttgagt
agcgaggaag
cat t aat gca
tgcttctgge
tgcataattc
t cat aacggt
t aat gt gt gg
at gct gcccce

Zielmatri ze

Dpy DT

at gagcagat aataaagatt 60

ctttcatcag
ccccat gt at
ggct gcat at
tgtgatttaa

pTTQL8: : Taq

gccccgaaga
tatcccgtat
acttggttga
aat t at gcag
cgat cggagg
gccttgatcg
cgat gcct gt
tagcttcccg
tgcgct cggce
ggt ct cgcgg
t ct acacgac
gt gcct cact
ttgatttaaa
t cat gaccaa
agat caaagg
aaaaaccacc
cgaaggt aac
agttaggcca
tgttaccagt
gat agttacc
gctt ggageg
ccacgcttcce
gagagcgcac
ttcgccacct
ggaaaaacgc
acatgttctt
gagct gat ac
cggaagagcg
gaattaattc
gt caggcagc
gtgtcgctca
t ct ggcaaat
aat t gt gagc
tctttgagcc

gacattgtga
ggccct ggac
t ggt gt caaa
cat ct aaaac

acgttttcca
t gacgccggg
gtactcacca
tgctgccat a
accgaaggag
tt gggaaccg
agcaat ggca
gcaacaatta
ccttccggcet
tatcattgca
ggggagt cag
gat t aagcat
acttcatttt
aatcccttaa
atcttcttga
gct accagcg
t ggct t cagc
ccactt caag
ggct gct gcc
ggat aaggcg
aacgacct ac
cgaagggaga
gagggagct t
ctgacttgag
cagcaacgcg
tcctgegtta
cgct cgeccgce
cccaat acgc
tcatgtttga
cat cggaagc
aggcgcactc
att ct gaaat
ggat aacaat

caagggccgg

120
180
240
300

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



gtcctcctgg
accaccagcc
gccct caagg
cgccacgagg
cggcaact cg
ccgggcet acg
t acgaggt cc
cacgtcctcc
ct gaggcccg
cccggggtca
ct ggaagccc
gcccacat gg
ct ggaggt gg
gagaggcttg
ct ggaggagg
aaggagccca
cgggcccccg
aaagacct ga
atgctcctcg
tacggcgggg
gccaacct gt
gagaggcccc
gcctatctca
gtcttccgece
ctctttgacg
accagcgccg
cagt accggg
caccccagga
ct aagt agct
at ccgcecggg
at agagct ca
gaggggcggg
gt ggaccccc
t cggcccacc
gagcgct act
ggcaggaggc
gaggcccggg
cagggcaccg
gaaat gggg99
gagagggcgg
gccgt gcecce
t agat cct ct
gtcgtgactg
tcgccagetg
gcct gaat gg
cacaccgcat
aaat cagaac
gtcccacctg
gggt ctcccce
gaaagact gg
aaat ccgccg
acgcccgceca
ttttgcgttt
ggt aaact ag
aat ctgct ct
gccct gacgg
gagct gcat g
cgt gat acgc

t ggacggcca

ggggggagcec
aggacgggga
cctacggggg
ccctcatcaa
aggcggacga
gcat cct cac
accccgaggg
accagt gggc
agggcat cgg
t cct caagaa
acgat ct gaa
acttcgccaa
agtttggcag
cccectggece
tgtgggccga
agccttataa
gcgttctgge
cctacctcct
agt ggacgga
gggggaggct
tttccget gt
gggccttgtc
t ggccggeca
agct agggct
ccgtcctgga
agct caccaa
cgggccgect
ccgatcccaa
ccttcatcgce
gggt gct gge
acat ccacac
t gat gcgecg
gcctctccca
ttcagagctt
gggggt acgt
t gaagagcgt
ccgccgacct
ccaggat gct
aggccgt ggc
t ggaggt gga
agagt cgacc
ggaaaaccct
gcgt aat agc
cgaat ggcgc
aaattccctg
gcagaagcgg
accccatgcc
at gcgagagt
gcctttegtt
ggagcggat t
t aaact gcca
ctacaaactc
cctegttttt
gat gccgcat
gcttgtctge
t gt cagaggt
ctatttttat

ccacctggcc
ggt gcaggeg
cgcggtgatc
gt acaaggcg
ggagct ggt g
cgt cctggece
cgccgacaaa
gtacctcatc
cgact accgg
ggagaagacg
cct ggaccgg
gctctcct gg
aaggcgggag
cctcctccac
cccgecggaa
tcttctggec
agccct cagg
cct gagggaa
ggacccttcc
ggaggcgggg
t gagggggag
cct ggcccac
cct ggaggt g
ccccttcaac
tcccgecatc
ggccctccgce
gct gaagagc
ccacacccgc
cct ccagaac
cgaggagggg
ccacctctcc
ggagaccgcc
ggcggccaag
ggagct agcc
ccccaaggtg
ggagaccctc
gcgggaggeg
cat gaagct g
ccttcaggtc
ccggcet ggece
ggt ggggat a
t gcaggcat g
ggcgttaccc
gaagaggccc
ct gat gcggt
ttttggcgga
t ct gat aaaa
gaact cagaa
agggaact gc
ttatctgttg
t gaacgttgc
ggcat caaat
ttcctgtcgt
gcat caggaa
agttaagcca
tcccggeatc
tttcaccgtc
aggt t aat gt

15

taccgcacct
gt ct acggct
gtggtctttg
ggccgggcecce
gacct cct gg
agcctggcca
gacctttacc
accccggcct
gccctgaccg
gcgaggaagc
ct gaagcccg
gacct ggcca
cccgaccggg
gagtt cggcc
ggggccttcg
ct ggccgecg
gacct gaagg
ggcct tggece
aacaccaccc
gagcgggecg
gagaggct cc
at ggaggcca
gccgaggaga
ctcaactccc
ggcaagacgg
gaggcccacc
acctacattg
ttcaaccaga
at ccccgtcc
tggctattgg
ggcgacgaga
agct ggat gt
accat caact
atcccttacg
cgggcct gga
ttcggccgec
gccgagcegca
gct at ggt ga
cacgacgagc
aaggaggt ca
ggggaggact
caagcttggc
aacttaatcg
gcaccgat cg
attttctcct
t gagagaaga
cagaatttgc
gt gaaacgcc
caggcat caa
tttgtcggtg
gaagcaacgg
t aagcagaag
catatctaca
agcagggaat
gccccgacac
cgcttacaga
at caccgaaa
cat gat aat a

t ccacgccect
t cgccaagag
acgccaaggc
ccacgccgga
ggct ggcgceg
agaaggcgga
agctcctttce
ggctttggga
gggacgagtc
ttct ggagga
ccat ccggga
aggt gcgcac
agaggcttag
ttctggaaag
tgggctttgt
ccaggggggy
aggcgcgggyg
tcccgeecgg
ccgagggggt
ccctttccga
tttggcttta
€gggggt gcg
t cgcccgect
gggaccagct
agaagaccgg
ccat cgt gga
accccttgcce
cggccacggce
gcaccccgcet
tggccctgga
acct gat ccg
tcggegtccc
t cggggt cct
aggaggccca
t t gagaagac
gccgcet acgt
tggccttcaa
agctcttccce
tggtcctcga
t ggagggggt
ggctctccge
act ggccgtc
ccttgcagca
cccttcccaa
tacgcatctg
ttttcagcct
ct ggcggeag
gt agcgccga
at aaaacgaa
aacgctctcc
cccggagggt
gccat cct ga
agccatcccc
ttatggtgca
ccgccaacac
caagct gt ga
cgcgcgagac
atggtttctt

gaagggcct c
cctcct caag
cccectectte
ggactttccc
cct cgaggtc
aaaggagggc
cgaccgcat c
aaagt acggc
cgacaacctt
gt gggggagc
gaagat cct g
cgacctgccc
ggcctttctg
ccccaaggcc
gctttcccge
ccgggt ccac
gcttctcgece
cgacgacccc
ggcccggcegce
gaggctcttc
ccgggaggtg
cctggacgtg
cgaggccgag
ggaaagggt ¢
caagcgct cc
gaagat cctg
ggacctcatc
cacgggcagg
tgggcagagg
ct at agccag
ggtcttccag
ccgggaggcc
ctacggcatg
ggccttcatt
cct ggaggag
gccagacct a
catgcccegtc
caggct ggag
ggccccaaaa
gtatcccctg
caaggagt ga
gttttacaac
catccccctt
cagttgcgca
tgcggtattt
gat acagat t
tagcgcggt g
tggtagtgtg
aggct cagtc
t gagt aggac
ggcgggcagg

cggat ggcct
ccacagat ac

ctctcagtac
ccgct gacgce
ccgtctccgg
gaaagggcct

agacgtgagg

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



ttctgtaccc
ggaagagagt
gt at gccggt
t gcgaaaacg
cgt ggcacaa
ggccctgcac
tgccagegtg
gcacaatctt
ggat gccat t
t gaccagaca
ggagcatctg
t gt ct cggcg
gccgat ageg
aat gct gaat
gggcgcaat g
gggat acgac
ggattttcgc
ggcggt gaag
gcccaat acg
acaggtttcc
ctcattaggc
gtggcacttt
caaatatgta
ggaagagt at
gccttcctgt
t gggt gcacg

<210> 26

<211> 10534

<212> DNA

gacaccat cg
caat t caggg
gtctcttatc
cgggaaaaag
caact ggcgg
gcgecegt cge
gtggtgtcga
ct cgcgcaac
gct gtggaag
cccat caaca
gt cgcattgg
cgtctgegtc
gaacgggaag

gagggcat cg
cgcgeccatta

gat accgaag
ct gct gggge
ggcaat cagc
caaaccgcct
cgact ggaaa
accccaggct
t cggggaaat
tccgctcatg
gagt attcaa
ttttgctcac
agt gggttac

aat ggt gcaa
t ggt gaat gt
agaccgtttc
t ggaagcgge
gcaaacagt ¢
aaat t gt cgc
t ggt agaacg
gcgt cagt gg
ctgcctgcac
gtattatttt
gt caccagca
tggct ggct g
gcgact ggag
ttcccactgc
ccgagt ccgg
acagctcatg
aaaccagcgt
tgttgccegt
ctcccecgege
gcgggeagt g
ttacacttta
gt gcgcggaa
agacaat aac
catttccgtg
ccagaaacgc
atc

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der

<400> 26

ct cgagaaat
att gt gagcg
taatattatc
aaat t aact a
aagtaatttc
acggcaacgg
gcgt ggatt g
cttctttgtg
accgaaaccg
cat aaacgt a
ctttcttttg
gat gcgccecg
cgagt act aa
aaaccgct gc
cgt gagct ca
ct gaaat acg
gat accat gc
gcaccct aac
cacgat at gg
t cgcaacggc
atcacttttg
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aacctttcgce
gaaaccagt a
ccgegt ggt g
gat ggcggag
gttgctgatt
ggcgat t aaa
aagcggcgt ¢
gctgatcatt
taatgttccg
ctcccat gaa
aat cgcgctg
gcat aaat at
tgccatgtcc
gatgctggtt
gctgcgegt t
ttatatcccg
ggaccgcttg
ctcactggtg
gt t ggccgat
agcgcaacgc
tgcttccgac
cccctatttyg
cct gat aaat
tcgccctt at
t ggt gaaagt

kiunstlichen Sequenz:

cat aaaaaat ttatttgctt

gat aagagct
t aagtt aaca
t gagaggat ¢
tcctctttaa
tgatttctta
cgaagtgccg
actttcgcac
acagccttga
aact at ggct
ct at cgagcc
at caagaaag
t agaact acg
t ggaagat ga
acgattttgg
at cgcggt at
t ggaggact t
gcaaact atg
acagcct cgce
ccgcagt get
aagagat t gc

ctttagtatt
ctcgectatt
gcat caccat
ttgatact ct
t gacaact ac
ttgccactaa
ctaacgcttc
t aacat ct ct
ttggctgtcg
aggcgt agceg
aaaacgat ag
cgggct agt t
aaaggcgct g
cgacgacct t
t ct ggcgaac
tat gctagcg
gtacgacctc
ggaacgt t gg
atacctgtcg
t ggt aaaggc

tgtgagcgga
ttttaaataa
caatttcaca
caccat cacg
cct agcgt ag
gt caccatcc
agaat act gt
ct ggaaaaag
gct aacct gg
gaact at t gt
gcatatattc
ctcggtccgce
atctctcgcg
aaggt cggge
ctacttttcc
tacggcattg
ccat aagacc
tcctacattc
tt gaagcaca
gagcgcecttg
aaaaat caac

ggt at ggcat
acgttatacg
aaccaggcca
ctgaattaca
ggcgttgcca
tctcgcgecg
gaagcct gt a
aact atccgc
gegttatttc
gacggt acgc
tt agcgggec
ctcactcgca
ggttttcaac
gccaacgat ¢
ggt gcggat a
ccgttaacca
ct gcaact ct
aaaagaaaaa
tcattaatgc
aattaatgta
ct gcaagaac
tttatttttc
gcttcaataa
tccetttttt
aaaagat gct

pPQE30

taacaatt at
acgaaacact
cagaat t cat
gatccgttaa
t ggt agt ggt
tt gat gaaga
tgatgcagtg
cgccggt att
t cggggacct
agagacgat t
cggttgctca
at cgccgt at
agcgt gcact
aaaact agag
gcgacttcca
aact gcgt gg
gcttgatgcce
t caat agcgt
aaaccaggat
caaccaactt
tgacctttaa

gat agcgccc
at gt cgcaga
gccacgtttc
ttcccaaccg
cctccagtct
at caact ggg
aagcggcggt
t ggat gacca
ttgatgtctc
gact gggcgt
cattaagttc
at caaattca
aaaccat gca
agat ggcgct
t ct cggt agt
ccat caaaca
ct cagggcca
ccaccct ggce
agct ggcacg
agttagctca
ct cacgt cag
t aaat acat t
t att gaaaaa
gcggceatttt
gaagat cagt

aat agattca
cgcctattgt
t aaagaggag
agtgtgtctt
agt gcct agg
aacact gaaa
gt aggaact a
tgcatttgat
ttttcgcgge
ggaccagccc
tgattatctt
at aaggccaa
cgagttgcta
agcgctcgca
gccegttttg
gattgcgttt
gt aactt gac
t gccgggegt
gt aagagtta
cgtgttttgg
ccagattgcc

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
7043

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



ct cgaagaag
aaat t ggt ct
ttgcagttgc
ctacgtctac
gggccgttga
gaacgt aacg
cacgaaagt g
t ct gaagagc
cacgacgt gt
catgaaattg
ttt gaaaaac
aat gt ttggt
gcgccgt caa
ttttgcggec
tatccgttgce
accgacaagc
gactttagct
catacctctt
ttttggcecg
tcaaccgatc
caggcgttta
ccagcagcat
tact cgcaga
t aacagagt c
aaaggcttgc
gtgtttggtt
cgttgccgece
agcgcgaaag
tcgctcegttg
ttcggtctgg
tacttcgaac
ttcatgtacc
cgt gct cagg
atataccttg
cgccgtct gt
cgtgcagcca
gcacgt cgcc
at caaacggg
t ggcggegge
caaccgcgtg
gatgatgttg
aaact t caag
aact gtaccc
gt agt t gact
ggcgaaaact
tt ggact cct
gaat t aat cg
tggatttgtt
ggagtcttga
gt gagaat cc
aaaat cactg
cgattttacc
aaagaacat t
agggt taccg
aaccagaccg
aagttttatc
ttectttttat
gct cat ccgg

ccggatagtg
aacgggagct
at ct gaaaat
agt ggaacgt
acgtcttcga
gt gt gccegg
cgt aacttgc
tcacccttcg
t agt aagact
caggt gagga
agggcgt act
aagagaaact
cgt cggaaga
caccgcgcgg
caaaagt gat
t gccgat agg
ggat gt ggct
at caccaggc
cacacgtatg
ctaacctgca
ttgcgagttg
aggcggt ccg
tt gaact gcg
gcct gat gag
tgaccgcatt
tgccatttcc
gtcttcacaa
cgat caact t
cggcat cgcg
cgcggcaat t
gct acaagcc
t ggaaat gaa
cgaaagagca
cgt gggcacg
at ct gccgga
ttaacgcggc
gacttgcacg
cgatgattgc
t gt aat agt t
t acgt at gat
atgccgttgg
tatttctact
gt ct ggat gt
accttttgac
gggat caggc
gt t gaccgct
act cgaacct
cagaacgct c
ggt agacct a
aagct agctt
gat atcactc
tcttttttta
tt gaggcat t
tagcatttct
ttcagctgga
cggcctt ggt
tcgtgttcaa
aatttcgtat

aaaacttctc
tcttcggect
gtggccggat
caacgt agac
gaat at cgaa
caact t gcag
attgccacac
tctggctgag
t ct cgagt gg
atttaacctt
ttaacgtcca
ttttgtcccg
ggt act ggaa
cagt t gcagc
t ct ggagt at
caacggtttt
gtt cgacggc
agt aactgca
gagaat agt g
aaacattccg
gctaggattg
caaat aacgc
cattat ggcg
cgtctaactt
cgcggaagga
gaacgact gg
accaaacggt
tggtctgatt
ctttcgctag
gaacattcca
agaccgcgcc
gcttgcgatg
gggct acgtt
agtccgettt
t at caaat cc
agacat agac
tcggtaattg
cgttgatgcg
tgcccgcet ac
cat gcaggt a
cgcacat gca
acaact acgg
gccgttgetg
at gggcagac
gcact aagat
tttgacccta
gaggacaact
ggttgccgece
aacaagtctt
ggcgagat tt
ttaggttcga
gt gacctata
t cagt cagt t
t gt aaaact c
tattacggcc
ctggcaagtc
aat aggccgg
ggcaat gaaa
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t aacgaccat
cgttacgcecg
ct gcaaaaac
ttttacaccg
at gccgct gg
aagctcttat
aagat cgat c
ct ggaaaaga
gaagcagacc
tcttccacca
ctccttaaat
at t aaaccgc
gaact ggcgc
cttctccatg
cgt ggt ct gg
cact aagacc
ctgatgatca
acgggacgt t
gtccgtcatt
gt gcgt aacg
gacgttttgt
ccagaggat t
catctttcgce
gacgcgt aat
aaagat at cc
cgt aagcgcc
ct ggaaaccg
t at ggcat ga
tt gaaaccag
cgt aaagaag
gttaacttgt
cct ggegt gc
gaaacgct gg
ctcgtcccga
agcaat ggt g
ggcct at agt
gcgccaat gc
t ggt t acagg
t aacggcaac
cacgat gaac
t act agt acg
gt cgcgaagce
gt ggaagt gg
ctacacggca
t cgcct gcag
gt ccgcgt ga
t agat ccagt
gggegttttt
gcgagccaac
t caggagct a
t cgaaccgct
accaccgttg
gctcaatgta
cgt aaagt ca
tttttaaaga
gacct at aat
tttattcaca

gacggt gagc

ttcegttttt
ccgaagat gc
acaaagcaat
gcct agacgt
t gccggt get
agctttacgg
cgaaagt gct
aagcgttcta
gact cgacct
agcagttaca
t ggaaagaag
t gaagaaaac
t ggact aat t
accttcttga
cgaagct gaa
t cat agcacc
acccgaaaac
tat cggact a
gacgttgccc
aagaaggt cg
aaggccacgc
atgtgattgt
gt gacggt ct
accgcgt aga
accgggcaac
ttcecttttct
t caccagcga
gt gct gacct
act aaat acc
cgcagaagt a
aaggtgcatt
t ggagt at at
acggaggacc
tgcaactttg
ctcgtcgtgce
ttaggtcgtt
agggaaccgc
ct gagcgegg
tacgcaccaa
tggtatttga
t ccat gt gct
agattcatca
ggagt cagcg
acgaccacct
ccaagcttaa
ttctaagcgg
aat gacctca
tattgatcta
ggcggceccge
aggaagct aa
ct aaaagt cc
at at at ccca
cctattggtg
gt caacgagt
ccgt aaagaa
gccggaaaaa
ttcttgcccg
t ggt gaaat a

agtt gact gg
agat gt cacc
gcggegget t
ttttgtgttt
ttcacgcatt
cgaccacggc
gcacaat cat
gctaggettt
tttctttcge
aaccattctc
gtggttcgtc
gccgggt gge
tggcgacttc
ccgcgacctg
at cgacct ac
agaccgcttc
cgggcgt gt g
ct agttgggc
t gcaaat agc
tcgtatccgce
attgcttctt
ct cagcggac
cct aat acac
aagcgcact g
ggcggcagaa
at aggt ggcc
gcaacgccgt
tt ggcagt gg
gt act cacga
cat ggacct t
tcttcgegtce
ggaacgcacc
gcacgacctc
cgacct gcct
agcggct gaa
accacgagca
cgccgacat t
ttacgt ccct
tgtccgactc
agtt cat aaa
act t gaccat
act gat ggaa
cttcgtctaa
tcacccctca
ttagct gagc
acgtcggttc
gaact ccat c
ggt catt act
aaaaaat aac
aat ggagaaa
tcgattcctt
at ggcat cgt
gcaact at at
tacat ggat a
aaat aagcac
tttctggcat
cct gat gaat
agt gt aagaa

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



cgggcggact
at at gggat a

tcgctct gga
tgactttgca
atatattcgc
gccgt caaag
ttccct aaag
accagttttg
gggacccact
cccgttttca
ctgttgaaga
ct gat gccgce
atgcttaatg
aaggt acagc
gcgtaatttt
ctcaccgtcc
gt aat gact c
ctttcgtttt
cagctttctg
gacaaat ccg
gcgagaggac
ggt gaaaacc
gccgggagea
acagacattc
gggt gt cggg
agt cgcccac
gtgtatactg
ggt gt gaaat
ct cacgt ggt
ggcgcetcettce
cttttatggc
ttcggctgeg
caggggat aa
ccaat aggt g
aggccaggaa
gttttccggt
ggct ccgecce
cgacaggact
tctccaccgce
tcgtgcgetc
ggggaccttc
ccgecctttct
gttcggtgta
cgacat ccat
cccecegttca
cgacacacgt
ttgagt ccaa
ttagcagagc
ggt gaccat t
ggt ggcct aa
gt ct caagaa
gcgct ct get
aaaccaccgc
gaact aggcc
ttacgcgcag
aaacgttcgt
ctacggggtc
t at caaaaag

act t acgagt
gtgttcaccc
gt gaat at ac
aaagt agcga
aagat gt ggc
at gt gt at at
ggtttattga
attt aaaggg
caaagt ggtc
ccat gggcaa
agcgggggca
tggcgattca
aatt agact a
cgtcttacga
tttaaggcag
cgccccgeat
tctagcttga
atctgcatta
acccggaaag
ccct ct agag
tcatcctgtt
t ct gacacat
gacaaccact
gcct acggec
gcgcagccat
aaccgcccac
gcttaact at
accgccacat
atacgccaca
cgcttectcg
gt agt ccgcg
gcgagcggt a
cgcagaagcc
tcttagtccc
ccgt aaaaag
cgttttccgg
ccct gacgag
at aaaccgag
tttgggct gt
tcctgttccg
gagggagcac
cccttcggga
ggt cgggcegg
agagt caagc
gcccgaccgce
gct t gggggg
cccggt aaga
gaggt aact ¢
gtcctaatcg
ctacggct ac
cttcaccacc
gaagccagt t
t ggt acgcga
gtttgtttgg
aaaaaaagga
cgtctaat gc
t gacgct cag
gat ct gat gc

aggccttaaa
ttgttacacc
cctatcacaa
gacctcactt
gt gt t acggt
aagcgttcta
gaatatgttt
atttcccaaa
aaaact aaat
atattatacg
aaagt ggt ac
ggtt cat cat
cggcgaccgce
attacttaat
ttattggtge
t aaaaaaat t
ggcat caaat
ct gagagat c
caaaat agac
ctgcctcgeg
t aggcgggag
gcagctcccg
ttt ggagact
ctcgtctgtt
gacccagtca
agccccgegt
gcggcat cag
at gaccgaat
ctttatggcg
ct cact gact
agaaggcgaa
t cagct cact
gacgccgctc
ctattgcgtc
gccgegttge
tccttggcat
cat cacaaaa
gcggggggac
cctgatattt
accct gccgce
gcgagaggac
agcgt ggcgce
aaagagggaa
cacat ccagc
tgcgcctt at
caagt cgggc
cacgactt at
aggt t gggce
tctcgctcca
act agaagga
ggat t gat gc
accttcggaa
gacgacttcg
t ggcgaccat
t ct caagaag
gegtcttttt
t ggaacgaaa
cccagact gc
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gcat accgtt
gttttccatg
gt gggaacaa
taccacgacg
gaaaacct gg
caccgcacaa
ttcgtctcag
taactcttat
aacgt ggcca
caaggcgaca
ccgtttataa
gccgtttgtg
t aagt ccaag
caacagt act
ccttaaacgc
ccgt caat aa
aaaacgaaag
gaactccgta
ttgtttgtcg
cgtttcggtg
at ct cgacgg
gagacggtca
gt gt acgt cg
gcccgt cagg
cgtagcgat a
cggt act ggg
agcagat t gt
t gat acgccg
acagat gcgt
cgctgegetc
ggagcgagt g
caaaggcggt
gccat agt cg
gaaagaacat
tggcgttttt
ttttccggeg
at cgacgctc
t gct cgt agt
gat accaggc
ttaccggata
aaggct ggga
tttctcatag
gcccttcgea
ttcgctccaa
ccggt aacta
t ggcgacgcg
cgccact ggc
attctgtgct
at gt aggcgg
cagtatttgg
cgatgtgatc
aaagagt t gg
gt caat ggaa
gcggt ggt tt
atcctttgat
ttcct agagt
actcacgtta
gagt cacct t

actttctgcce
agcaaact ga
t gt ggcaaaa
atttccggca
cct at at ggt
tgccactttt
ccaatccctg
acaaaaagca
at at ggacaa
aggtgttgca
tatgcgttcc
atggcttcca
tagt acggca
gcgat gagtg
ctggggt t gt
ccacgggaat
gct cagt cga
gtttattttg
gt gaacgct c
at gacaacaa
agcgcgcaaa
cagcttgtct
agggcctctg
gcgegt cagce
gcggacggge
tcagtgcatc
act gagagtg
tagtctcgtc
aaggagaaaa
ggt cgt gt ct
act gagcgac
aatacggtta
agtgagtttc
gt gagcaaaa
ccatactttc
caacgaccgc
aagt cagagg
gtttttagcet
gtttccccct
cctgtctatg
cggcgaat gg
ct cacgct gt
ccgcgaaaga
gct gggct gt
t cgt caagcg
gaat aggcca
agcagccact
gaat agcggt
tgct acagag
tatcttacat
ttcctgtcat
tagctcttga
gectttttct
ttttgtttge
cttttcgcca
tcttctagga

agggattttg
gcttttgagt

act cgaccac
aacgttttca
ggtactcgtt
gtttctacac
gct gct aaag
ggaccggat a
ggtgagtttc
gagtcggtta
cttcttcgece
ccggttatac
gctgttccac
t gt cggcaga
aacact accg
gcagggcgag
cat gacgct a
ttgcggaccc
aagact gggc
ctttccgagt
t cct gagt ag
acagccactt
gccactactg
gt aagcggat
ccagt gt cga
gggt gttggce
agt cccgcgce
gct at cgcct
caccat at gc
t aacat gact
taccgcatca
acgcattcct
gcgagccagce
t ccacagaat
cgccattatg
ggccagcaaa
ttgtacactc
aaaaaggt at
t ggcgaaacc
gcgagttcag
ggaagct ccc
gt ccgcaaag
cct at ggaca
aggtatctca
gt at cgagtg
gt gcacgaac
aggttcgacc
tt gat agcag
ggt aacagga
gaccgtcgtc
ttcttgaagt
ccgccacgat
aaaccat aga
t ccggcaaac
caaccat cga
aagcagcaga
ccaaaaaaac
aact agaaaa
gt cat gagat
gcaattccct

4800
4860
4920
4980
5040
5100
5160
5220
5280
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
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220



aaaaccagt a
gttttaaatc
atttaatttt
gttaccaatg
tagttgcctg
at aaagcaag
gcttaccatc
gat gct at gc
gct caccggce
gtggtcctge
cccggcet cge
gccgggaage
t cagat aat t
acgttgttgce
t cagct ccgg
aaccataccg
tgttgtgcaa
aat gt act ag
t cagaagt aa
ttact gt cat
gt gacgt att
act caaccaa
gacact gacc
gctcttgecce
tcatcattgg
cttgaaattt
taccgctgtt
ttgagagttc
actgatcttc
aaaat gccgce
gtttttgtce
tact cat act
gtgcctttac
gttattgtct
ttccgegeac
tatttgttta
ccattattat
gact gcagat
ggccctttcg

<210> 27
<211> 11
<212> DNA
<213>

<220>
<223>

<400> 27
ct aaagwgac

<210> 28
<211> 11
<212> DNA

ct ct aat agt
aat ct aaagt
tacttcaaaa
cttaat cagt
actcccaatg
t aggt at caa
t ggccccagt
cct cccgaat
tccagattta
aact t cgagt
gtcttcacca
t agagt aagt
aacaacggcc
cattgctaca
ttccctgcaa
aagt aagt cg
aaaagcggt t
ggggt acaac
gttggccgeca
gccat agt ct
aagagaat ga
gtcattctga
act cat gagt
ggcgt caat a
aaaaccgaga
t cacgagt ag
gagat ccagt
ct agaat ggc
agcatctttt
aaaaat gact
ttcegtttta
cttcettttt
aacttat gag
cat gagcgga
atttccaata
t ccccaaggce
catgacatta
tctttggtaa
tcttcacccg

Beschr ei bung der
Mat ri zenausschnitt (SEQ I D NO 14)

Wldtyp ;

a

w = a,

ttttcctaga
at at at gagt
tttagttaga
gaggcacct a
gttacgaatt
cggact gagg
gct gcaat ga
ggt agaccgg
t cagcaat aa
ggccgaggt ¢
ggacgtt gaa
agttcgccag
cttcgatctc

ggcat cgt gg
caacggt aac

aggccaaggg
agctccttcg
acgttttttc
gtgttatcac
tcattcaacc
cagt acggt a
gaat agt gt a
tggttcagta
cgggat aat a
acgggccgca
taaccttttg
t cgat gt aac
gacaactcta
actttcacca
agaagtcgta
cggegttttt
caatattatt
t at gagaagg
tacatatttg
acagagt act
gcgt gt aaag
acct at aaaa
t aat agt act
ggaaagcaga

Kinstliche Sequenz
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t cacct agat
aaacttggtc
tttcat at at
t ct cagcgat
agt cact ccg
ccgtcgtgta
taccgcgaga
ggt cacgacg
accagccagc
t aaat agt cg
tatccgectc
ttaatagttt
att cat caag
t gt cacgctc
gatgtccgta
aacgat caag
gt cct ccgat
gccaat cgag
tcat ggtt at
ggcgt cacaa
ccgt aagat g
t gcggcgacc
agactcttat
ccgcgecaca
gttatgccct
gttcttcggg
ccact cgt gc
ggt caagct a
gcgtttctgg
gaaaat gaaa
agggaat aag
gaagcattta
aaaaagtt at
aatgtattta
cgcctatgta
cccgaaaagt
at aggcgt at
gt aat t ggat

agt g

kinstlichen Sequenz:

mut ant e

Matrize

ccttttaaat
t gacaagt gg
actcatttga
ctgtctattt
t ggat agagt
gat aact acg
cccacggcag
ttactatggc
cggaagggcc
ttatttggtc
cat ccagt ct
gcgcaat agg
cggtcaatta
gtcgtttggt
gcaccacagt
gcgagttaca
cgttgttgcet
gaagccagga
ggcagcactg
t agt gagt ac
cttttctgtg
gagt t ggcat
cacat acgcc
t agcagaact
at t at ggcgc
gcgaaaact ¢
acccacaaga
catt gggt ga
gt gagcaaaa
gt ggt cgcaa
ggcgacacgg
t caggt ccct
aat aacttcg
gaaaaat aaa
t aaacttaca
gccacct gac
cacgagggct
atttttatcc

w=t,

t aaaaat gaa
at ct aggaaa
accagact gt
cgttcatcca
cgct agacag
at acgggagg
cacatctatt
gctctgggt g
gagcgcagaa
ggt cggcct t
attaattgtt
cggaggt agg
t caaacgcgt
at ggcttcat
gcgagcagca
tgatccccca
agttccgctc
ggct agcaac
cataattctc
caat accgtc
act ggt gagt
t ct acgaaaa
gct ggct caa
t t aaaagt gc
ggt gt at cgt
t caaggat ct
agccccgcett
gcacgt gggt
acaggaaggc
agacccactc
aaat gttgaa
tattcccgcet
t aaat agt cc
caaat agggg
taaatctttt
gt ct aagaaa
tttcacggtg
gcat agt gct

8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10534

11



20

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kunstlichen Sequenz:
Matri zenauschnitt (SEQ ID NGO 16); r = g,
Wldtyp; r = a, Mut ant e

<400> 28
gtgaatrcaa c 11

<210> 29

<211> 11

<212> DNA

<213> Kinstliche Sequenz

<220>

<223> Beschrei bung der kiinstlichen Sequenz:
Mat ri zenauschnitt (SEQ ID NO 12); r =t
WIldtyp; r=a, Mtante

<400> 29
t aaggaycgg a 11



