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21

PRT
Artificial Sequence

region from polymerase domain of modified improved
thermostable DNA polymerase, polymerase domain

motif

MOD_RES

(3)...(3)

Xaa = His, Glu or Gln
MOD_RES

(4)...(4)

Xaa = any amino acid
MOD RES

(6)...(6)

Xaa = Asn or His

MOD RES

(7)...(7)

Xaa = Leu or Ile
MOD_RES

(8)...(8)

Xaa = any amino acid
MOD_RES

(10)...(10)

Xaa = any amino acid

MOD_RES
(11)...(11)
Xaa = Asp, Lys or Thr

MOD_RES
(13)...(13)

Xaa = Leu or Val
MOD_RES



<222> (14)...(15)
<223> Xaa = any amino acid

<221> MOD_RES

<222> (16)...(16)
<223> Xaa = Val, Ile or Leu

<221> MOD_RES
<222> (18)...(18)
<223> Xaa = Phe or Tyr

<221> MOD_RES

<222> (19)...(19)

<223> Xaa = Ala, Cys, Phe, Gly, His, Ile, Lys, Met, Asn,
Pro, Gln, Arg, Ser, Thr, Val, Trp or Tyr, an amino
acid other than Asp or Glu

<221> MOD_RES
<222> (20)...(20)
<223> Xaa = Lys or Glu

<221> MOD_RES
<222> (21)...(21)
<223> Xaa = Leu or Gln

<400> 1
Ala Gly Xaa Xaa Phe Xaa Xaa Xaa Ser Xaa Xaa Gln Xaa Xaa Xaa Xaa
1 5 10 15
Leu Xaa Xaa Xaa Xaa
20

<210> 2

<211> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of modified improved
thermostable DNA polymerase, polymerase domain
motif

<221> MOD RES
<222> (1)y...(1)
<223> Xaa = Ala or Val

<221> MOD_RES
<222> (2)...(2)
<223> Xaa = Gly or Val

<221> MOD_RES
<222> (3)...(3)
<223> Xaa = His, Glu or Gln

<221> MOD_RES
<222> (4)...(4)
<223> Xaa = any amino acid



<221> MOD_RES
222> (6)...(6)
<223> Xaa = Asn or His

<221> MOD_RES
222> (1) ... (1)
<223> Xaa = Leu, Ile or Pro

<221> MOD RES
<222> (8)...(8)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (10)...(10)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (11)...(11)
<223> Xaa = Asp, Lys or Thr

<221> MOD_RES

<222> (12)...(12)
<223> Xaa = Gln or His

<221> MOD_RES
<222> (13)...(13)
<223> Xaa = Leu, Val or Ile

<221> MOD_RES
<222> (14)...(15)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (16)...(16)
<223> Xaa = Val, Ile, Leu or Lys

<221> MOD RES
<222> (18)...(18)
<223> Xaa = Phe, Tyr or Gln

<221> MOD_RES

<222> (19)...(19)

<223> Xaa = Ala, Cys, Phe, Gly, His, Ile, Lys, Met, Asn,
Pro, Gln, Arg, Ser, Thr, Val, Trp or Tyr, an amino
acid other than Asp or Glu

<221> MOD RES
<222> (20)...(20)
<223> Xaa = Lys, Glu or Ala

<221> MOD_RES
<222> (21)...(21)
<223> Leu, Gln or Gly

<400> 2

Xaa Xaa Xaa Xaa Phe Xaa Xaa Xaa Ser Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Leu Xaa Xaa Xaa Xaa

20



<210> 3

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermus
thermophilus (Tth)

<400> 3
Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gln Leu
1 5 10 15
Glu Arg Val Leu Phe Asp Glu Leu Arg Leu
20 25

<210> 4

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermus
caldophilus (Tca)

<400> 4
Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gln Leu
1 5 10 15
Glu Arg Val Leu Phe Asp Glu Leu Arg Leu
20 25

<210> 5

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermus sp.

205 (Z05)
<400> 5
Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gln Leu
1 5 10 15
Glu Arg Val Leu Phe Asp Glu Leu Arg Leu
20 25
<210> 6
<211> 26
<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermus
aquaticus (Taq)



<400> 6
Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gln Leu

1 5 10 15
Glu Arg Val Leu Phe Asp Glu Leu Gly Leu
20 25
<210> 7
<211> 26
<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermus
flavus (Tfl)

<400> 7
Phe Arg Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gln Leu
1 5 10 15
Glu Arg Val Leu Phe Asp Glu Leu Gly Leu
20 25

<210> 8

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermus
filiformis (Tfi)

<400> 8
His Arg Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gln Leu
1 5 10 15
Glu Arg Val Leu Phe Asp Glu Leu Gly Leu
20 25

<210> 9

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermus sp.
spsl7 (Spsl7)

<400> 9

His Arg Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gln Leu
1 5 10 15

Glu Arg Val Leu Phe Asp Glu Leu Gly Leu

20 25



<210> 10
<211> 26
<212> PRT
<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Deinococcus
radiodurans (Dra)

<400> 10
His Glu Tyr Ala Gly Glu Glu Phe His Ile Arg Ser Pro Lys Gln Leu
1 5 10 15
Glu Thr Val Leu Tyr Asp Lys Leu Glu Leu
20 25

<210> 11

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Hot Spring
family B/clone 7 (HspB)

<400> 11
Tyr Thr Leu Ala Gly Glu Ala Phe Asn Ile Gly Ser Pro Lys Gln Leu
1 5 10 15
Gly Ala Ile Leu Phe Glu Lys Leu Gly Leu
20 25

<210> 12

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Bacillus
stearothermophilus (Bst)

<400> 12
Tyr Glu Leu Ala Gly Gln Glu Phe Asn Ile Asn Ser Pro Lys Gln Leu
1 5 10 15
Gly Thr Val Leu Phe Asp Lys Leu Gln Leu
20 25

<210> 13

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Bacillus
caldotenax (Bca)



<400> 13
Tyr Glu Leu Ala Gly Gln Glu Phe Asn Ile Asn Ser Pro Lys Gln Leu

1 5 10 15
Gly Val Ile Leu Phe Glu Lys Leu Gln Leu
20 25
<210> 14
<211> 26
<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Escherichia
coli (Eco)

<400> 14
His Glu Ile Ala Gly Glu Glu Phe Asn Leu Ser Ser Thr Lys Gln Leu
1 5 10 15
Gln Thr Ile Leu Phe Glu Lys Gln Gly Ile
20 25

<210> 15

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermotoga
maritime (Tma)

<400> 15
Tyr Arg Ile Ala Gly Glu Pro Phe Asn Ile Asn Ser Pro Lys Gln Val
1 5 10 15
Ser Arg Ile Leu Phe Glu Lys Leu Gly Ile
20 25

<210> 16

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermotoga
neapolitana (Tne)

<400> 16

Tyr Gln Ile Ala Gly Glu Pro Phe Asn Ile Asn Ser Pro Lys Gln Val
1 5 10 15

Ser Asn Ile Leu Phe Glu Lys Leu Gly Ile

20 25



<210> 17

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Thermosipho
africanus (Taf)

<400> 17
Phe Glu Ile Ala Gly Glu Thr Phe Asn Leu Asn Ser Ser Thr Gln Val
1 5 10 15
Ala Tyr Ile Leu Phe Glu Lys Leu Asn Ile
20 25

<210> 18

<211> 26

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of thermostable DNA
polymerase of thermophilic bacterium Hot Spring
family A (HspA)

<400> 18
Tyr Ala Gln Ala Gly Glu Val Phe Asn Leu Asn Ser Pro Lys Gln Leu
1 5 10 15
Gly Ser Leu Leu Phe Glu Lys Leu Lys Leu
20 25

<210> 19

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> region from polymerase domain of thermostable DNA
polymerase of Bacteriophage T7 (T7)

<400> 19
Val Glu His Val Val Phe Asn Pro Ser Ser Arg Asp His Ile Gln Lys
1 5 10 15
Lys Leu Gln Glu Ala Gly Trp Val
20

<210> 20

<211> 893

<212> PRT

<213> Artificial Sequence

<220>
<223> chimeric thermostable DNA polymerase CS5

<400> 20
Met Lys Ala Met Leu Pro Leu Phe Glu Pro Lys Gly Arg Val Leu Leu
1 5 10 15



Val
Leu
Lys
Val
65

Ala
Leu
Glu
Lys
Asp
145
Gly
Pro
Asn
Leu
Val
225
Leu
Glu
Ala
Leu
Val
305
Ala
Val
Leu
Lys
Asn
385
Val
Asn
Tyr
Phe
Ser

465
Leu

Asp
Thr
Ser
50

Val
Tyr
Ala
Val
Ala
130
Leu
His
Glu
Leu
Lys
210
Lys
Lys
Val
Phe
Leu
290
Glu
Ile
Gly
His
Leu
370
Leu
Pro
Glu
Lys
Gly
450
Cys

Lys

Gly
Thr
35

Leu
Phe
Lys
Leu
Pro
115
Glu
Tyr
Leu
Gln
Pro
195
Glu
Pro
Leu
Asp
Leu
275
Glu
Phe
Asp
Ile
His
355
Lys
Lys
Pro
Lys
Met
435
Phe
Glu

Leu

His
20

Ser
Leu
Asp
Ala
Ile
100
Gly
Arg
Gln
Ile
Trp
180
Gly
Trp
Glu
Ser
Phe
260
Glu
Glu
Glu
Leu
Ser
340
Arg
Glu
Phe
Tyr
Lys
420
Thr
Ser

Asp

His

His
Arg
Lys
Ala
Gly
Lys
Phe
Glu
Leu
Thr
165
Val
Val
Gly
Ser
Leu
245
Ala
Arg
Ser
Lys
Glu
325
Val
Asn
Ile
Asp
Phe
405
Phe
Ser
Phe

Ala

Glu
485

Leu
Gly
Ala
Lys
70

Arg
Glu
Glu
Gly
Val
150
Pro
Asp
Lys
Ser
Val
230
Glu
Arg
Leu
Glu
Leu
310
Thr
Ser
Ala
Leu
Tyr
390
Asp
Asn
Tyr
Ala
Asp

470
Ala

Ala
Glu
Leu
55

Ala
Ala
Leu
Ala
Tyr
135
Ser
Glu
Phe
Gly
Leu
215
Arg
Leu
Arg
Glu
Pro
295
Ile
Ser
Phe
Gln
Glu
375
Lys
Thr
Leu
Gln
Asp
455

Ile

Asp

Tyr
Pro
40

Lys
Pro
Pro
Val
Asp
120
Glu
Asp
Trp
Arg
Ile
200
Glu
Glu
Ser
Arg
Phe
280
Val
Glu
Ser
Lys
Asn
360
Asp
Val
Met
Asp
Glu
440
Val

Thr

Leu

Arg
25

Val
Glu
Ser
Thr
Asp
105
Asp
Val
Arg
Leu
Ala
185
Gly
Asn
Arg
Arg
Glu
265
Gly
Gly
Lys
Leu
Pro
345
Leu
Pro
Leu
Ile
Asp
425
Leu
Pro

Tyr

Glu

Thr
Gln
Asp
Phe
Pro
S0

Leu
Val
Arg
Val
Trp
170
Leu
Glu
Ile
Ile
Val
250
Pro
Ser
Tyr
Leu
Asp
330
Lys
Asp
Gly
Met
Ala
410
Leu
Met
Val

Arg

Asn
490

Phe
Ala
Gly
Arg
75

Glu
Leu
Leu
Ile
Ala
155
Glu
Val
Lys
Leu
Lys
235
Arg
Asp
Leu
Arg
Arg
315
Pro
Glu
Glu
Ala
Val
395
Ala
Ala
Ser
Glu
Leu

475
Val

Phe
Val
Tyr
60

His
Asp
Gly
Ala
Leu
140
Val
Lys
Gly
Thr
Lys
220
Ala
Ser
Arg
Leu
Ile
300
Glu
Phe
Ala
Lys
Lys
380
Lys
Tyr
Leu
Phe
Lys
460
Tyr

Phe

Ala
Tyr
45

Lys
Glu
Phe
Phe
Thr
125
Thr
Leu
Tyr
Asp
Ala
205
Asn
His
Asp
Glu
His
285
Val
Ser
Asp
Tyr
Glu
365
Ile
Gly
Leu
Lys
Ser
445
Ala

Lys

Tyxr

Leu
30

Gly
Ala
Ala
Pro
Thr
110
Leu
Ala
His
Gly
Pro
190
Leu
Leu
Leu
Leu
Gly
270
Glu
Lys
Pro
Cys
Tyr
350
Val
Val
Val
Leu
Phe
430
Phe
Ala

Thr

Lys

Lys
Phe
Val
Tyr
Arg
95

Arg
Ala
Asp
Pro
Leu
175
Ser
Lys
Asp
Glu
Pro
255
Leu
Phe
Asp
Ser
Asp
335
Ile
Leu
Gly
Glu
Glu
415
Leu
Pro
Asn

Leu

Ile
495

Gly
Ala
Phe
Glu
80

Gln
Leu
Lys
Arg
Glu
160
Lys
Asp
Leu
Arg
Asp
240
Leu
Arg
Gly
Leu
Phe
320
Ile
Pro
Lys
Gln
Pro
400
Pro
Gly
Leu
Tyr
Ser

480
Glu



Met
Val
Leu
Asn
545
Gly
Arg
Leu
Asp
Ser
625
Pro
Arg
Asp
Glu
Thr
705
Met
Thr
Glu
Tyr
Thr
785
Arg
Gln
Arg
His
Val

865
Pro

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

Pro
Asp
Glu
530
Ile
Ile
Ile
Ile
Ala
610
Phe
Asn
Lys
Tyr
Asn
690
Ala
Arg
Pro
Lys
Ile
770
Leu
Asn
Gly
Glu
Asp
850
Glu

Leu

<220>

<223>

21
893
PRT
Artificial Sequence

Leu
Thr
515
Glu
Asn
Lys
Glu
Leu
595
Leu
Asn
Leu
Ala
Ser
675
Leu
Ser
Arg
Tyr
Met
755
Gln
Phe
Thr
Thr
Leu
835
Glu

Leu

Glu

Val
500
Glu
Leu
Ser
Pro
Val
580
Glu
Pro
Gln
Gln
Ile
660
Gln
Leu
Arg
Ala
Gly
740
Ile
Arg
Gly
Gln
Ala
820
Lys
Leu

Val

Val

Asn
Phe
Ala
Pro
Arg
565
Leu
Tyr
Lys
Thr
Asn
645
Val
Ile
Arg
Ile
Gly
725
Leu
Val
Val
Arg
Ala
805
Ala
Glu
Val

Lys

Asp
885

Val
Leu
Glu
Lys
550
Gly
Glu
Arg
Met
Gly
630
Leu
Pro
Glu
Ala
Phe
710
Lys
Ser
Asn
Val
Lys
790
Glu
Asp
Arg
Phe
Asp

870
Val

Leu
Lys
Glu
535
Gln
Lys
Glu
Lys
Val
615
Thr
Pro
Gln
Leu
Phe
695
Asn
Met
Val
Tyr
Ser
775
Arg
Gly
Ile
Lys
Glu
855

Arg

Thr

Ala
Lys
520
Ile
Val
Thr
Leu
Ile
600
Asn
Ala
Thr
Asp
Arg
680
Glu
Val
Val
Arg
Phe
760
Glu
Asp
Glu
Ile
Met
840
Val

Met

Ile

Arg
505
Leu
Tyr
Ser
Thr
Ala
585
Gln
Pro
Thr
Lys
Pro
665
Ile
Glu
Lys
Asn
Leu
745
Val
Ala
Ile
Arg
Lys
825
Arg
Pro

Thr

Gly

Met
Ser
Arg
Arg
Lys
570
Gly
Lys
Lys
Gly
Ser
650

Asn

Leu

Pro
Phe
730
Gly
Leu
Lys
Pro
Ile
810
Leu
Ser
Asn

Asn

Lys
890

10

Glu
Glu
Ile
Ile
555
Thr
Glu
Leu
Thr
Arg
635
Glu
Trp
Ala
Ile
Glu
715
Ser
Val
Tyr
Glu
Gln
795
Ala
Ala
Lys
Glu
Val

875
Thr

Leu
Glu
Ala
540
Leu
Gly
His
Lys
Gly
620
Leu
Glu
Trp
His
Asp
700
Glu
Ile
Pro
Pro
Lys
780
Leu
Ile
Met
Met
Glu
860

Val

Trp

chimeric thermostable DNA polymerase CS6

Asn
Tyr
525
Gly
Phe
Asp
Glu
Ser
605
Arg
Ser
Gly
Ile
Leu
685
Val
Val
Ile
Val
Lys
765
Gly
Met
Asn
Ile
Ile
845
Lys

Lys

Ser

Gly
510
Gly
Glu
Glu
Tyr
Ile
590
Thr
Iie
Ser
Lys
Val
670
Ser
His
Thr
Tyr
Lys
750
Val
Tyr
Ala
Thr
Glu
830
Ile

Asp

Leu

Val
Lys
Pro
Lys
Ser
575
Ile
Tyxr
His
Ser
Glu
655
Ser
Gly
Thr
Glu
Gly
735
Glu
Arg
Val
Arg
Pro
815
Ile
Gln

Ala

Ser

Tyr
Lys
Phe
Leu
560
Thr
Pro
Ile
Ala
Asp
640
Ile
Ala
Asp
Leu
Glu
720
Val
Ala
Asp
Arg
Asp
800
Ile
Asp
Val

Leu

Val
880



<400> 21
Met Lys Ala Met Leu Pro Leu Phe Glu Pro Lys Gly Arg Val Leu Leu

Val Asp Gly His His Leu Ala Tyr Arg Thr Phe Phe Ala Leu Lys Gly
20 25 30
Leu Thr Thr Ser Arg Gly Glu Pro Val Gln Ala Val Tyr Gly Phe Ala
35 40 45
Lys Ser Leu Leu Lys Ala Leu Lys Glu Asp Gly Tyr Lys Ala Val Phe
50 55 60
Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu Ala Tyr Glu
65 70 75 80
Ala Tyr Lys Ala Gly Arg Ala Pro Thr Pro Glu Asp Phe Pro Arg Gln
85 90 95
Leu Ala Leu Ile Lys Glu Leu Val Asp Leu Leu Gly Phe Thr Arg Leu
100 105 110
Glu Val Pro Gly Phe Glu Ala Asp Asp Val Leu Ala Thr Leu Ala Lys
115 120 125
Lys Ala Glu Arg Glu Gly Tyr Glu Val Arg Ile Leu Thr Ala Asp Arg
130 135 140
Asp Leu Tyr Gln Leu Val Ser Asp Arg Val Ala Val Leu His Pro Glu
145 150 155 160
Gly His Leu Ile Thr Pro Glu Trp Leu Trp Glu Lys Tyr Gly Leu Lys
165 170 175
Pro Glu Gln Trp Val Asp Phe Arg Ala Leu Val Gly Asp Pro Ser Asp
180 185 190
Asn Leu Pro Gly Val Lys Gly Ile Gly Glu Lys Thr Ala Leu Lys Leu
195 200 205
Leu Lys Glu Trp Gly Ser Leu Glu Asn Ile Leu Lys Asn Leu Asp Arg
210 215 220
Val Lys Pro Glu Ser Val Arg Glu Arg Ile Lys Ala His Leu Glu Asp
225 230 235 240
Leu Lys Leu Ser Leu Glu Leu Ser Arg Val Arg Ser Asp Leu Pro Leu
245 250 255
Glu Val Asp Phe Ala Arg Arg Arg Glu Pro Asp Arg Glu Gly Leu Arg
260 265 270
Ala Phe Leu Glu Arg Leu Glu Phe Gly Ser Leu Leu His Glu Phe Gly
275 280 285
Leu Leu Glu Glu Ser Glu Pro Val Gly Tyr Arg Ile Val Lys Asp Leu
290 295 300
Val Glu Phe Glu Lys Leu Ile Glu Lys Leu Arg Glu Ser Pro Ser Phe
305 310 315 320
Ala Ile Ala Leu Ala Thr Ser Ser Leu Asp Pro Phe Asp Cys Asp Ile
325 330 335
Val Gly Ile Ser Val Ser Phe Lys Pro Lys Glu Ala Tyr Tyr Ile Pro
340 345 350
Leu His His Arg Asn Ala Gln Asn Leu Asp Glu Lys Glu Val Leu Lys
355 360 365
Lys Leu Lys Glu Ile Leu Glu Asp Pro Gly Ala Lys Ile Val Gly Gln
370 375 380
Asn Leu Lys Phe Asp Tyr Lys Val Leu Met Val Lys Gly Val Glu Pro
385 390 395 400
Val Pro Pro Tyr Phe Asp Thr Met Ile Ala Ala Tyr Leu Leu Glu Pro
405 410 415
Asn Glu Lys Lys Phe Asn Leu Asp Asp Leu Ala Leu Lys Phe Leu Gly
420 425 430
Tyr Lys Met Thr Ser Tyr Gln Glu Leu Met Ser Phe Ser Phe Pro Leu
435 440 445
Phe Gly Phe Ser Phe Ala Asp Val Pro Val Glu Lys Ala Ala Asn Tyr
450 455 460
Ser Cys Glu Asp Ala Asp Ile Thr Tyr Arg Leu Tyr Lys Thr Leu Ser
465 470 475 480

11



Leu
Met
Val
Leu
Asn
545
Gly
Arg
Leu
Asp
Ser
625
Pro
Arg
Asp
Glu
Thr
705
Met
Thr
Glu
Tyr
Thr
785
Arg
Gln
Arg
His
Val

865
Pro

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

Lys
Pro
Asp
Glu
530
Ile
Ile
Ile
Ile
Ala
610
Phe
Asn
Lys
Tyr
Asn
690
Ala
Arg
Pro
Lys
Ile
770
Leu
Asn
Gly
Glu
Asp
850
Glu

Leu

<220>

<223>

22

2682
DNA
Artificial Sequence

Leu
Leu
Thr
515
Glu
Asn
Lys
Glu
Leu
595
Leu
Asn
Leu
Ala
Ser
675
Leu
Ser
Arg
Tyr
Met
755
Gln
Phe
Thr
Thr
Leu
835
Glu

Leu

Glu

His
Val
500
Glu
Leu
Ser
Pro
Val
580
Glu
Pro
Gln
Gln
Ile
660
Gln
Leu
Arg
Ala
Gly
740
Ile
Arg
Gly
Gln
Ala
820
Lys
Leu

Val

Val

Glu
485
Asn
Phe
Ala
Pro
Arg
565
Leu
Tyr
Lys
Thr
Asn
645
Val
Ile
Arg
Ile
Gly
725
Leu
Val
Val
Arg
Ala
805
Ala
Glu
Val

Lys

Asp
885

Ala
Val
Leu
Glu
Lys
550
Gly
Glu
Arg
Met
Gly
630
Leu
Pro
Glu
Ala
Phe
710
Lys
Ser
Asn
Val
Lys
790
Glu
Asp
Arg
Phe
Asp

870
Val

Asp
Leu
Lys
Glu
535
Gln
Lys
Glu
Lys
Val
615
Thr
Pro
Gln
Leu
Phe
695
Asn
Met
Val
Tyr
Ser
775
Arg
Gly
Ile
Lys
Glu
855

Arg

Thr

Leu
Ala
Lys
520
Ile
Val
Thr
Leu
Ile
600
Asn
Ala
Thr
Asp
Arg
680
Glu
Val
Val
Arg
Phe
760
Glu
Asp
Glu
Ile
Met
840
Val

Met

Ile

Glu
Arg
505
Leu
Tyr
Ser
Thr
Ala
585
Gln
Pro
Thr
Lys
Pro
665
Ile
Glu
Lys
Asn
Leu
745
Val
Ala
Ile
Arg
Lys
825
Arg
Pro

Thr

Gly

Asn
490
Met
Ser
Arg
Arg
Lys
570
Gly
Lys
Lys
Gly
Ser
650
Asn
Leu
Gly
Pro
Phe
730
Gly
Leu
Lys
Pro
Ile
810
Leu
Ser
Asn

Asn

Lys
890

12

Val
Glu
Glu
Ile
Ile
555
Thr
Glu
Leu
Thr
Arg
635
Glu
Trp
Ala
Ile
Glu
715
Ser
Val
Tyr
Glu
Gln
795
Ala
Ala
Lys
Glu
Val

875
Thr

Phe
Leu
Glu
Ala
540
Leu
Gly
His
Lys
Gly
620
Leu
Glu
Trp
His
Asp
700
Glu
Ile
Pro
Pro
Lys
780
Leu
Ile
Met
Met
Glu
860

Val

Trp

chimeric thermostable DNA polymerase CS5

Tyr
Asn
Tyr
525
Gly
Phe
Asp
Glu
Ser
605
Arg
Ser
Gly
Ile
Leu
685
Val
Val
Ile
Val
Lys
765
Gly
Met
Asn
Ile
Ile
845
Lys

Lys

Ser

Lys
Gly
510
Gly
Glu
Glu
Tyr
Ile
590
Thr
Ile
Ser
Lys
Val
670
Ser
His
Thr
Tyr
Lys
750
Val
Tyr
Ala
Thr
Glu
830
Ile
Asp

Leu

Ile
495
Val
Lys
Pro
Lys
Ser
575
Ile
Tyr
His
Ser
Glu
655
Ser
Gly
Thr
Glu
Gly
735
Glu
Arg
Val
Arg
Pro
815
Ile
Gln
Ala

Ser

Glu
Tyr
Lys
Phe
Leu
560
Thr
Pro
Ile
Ala
Asp
640
Ile
Ala
Asp
Leu
Glu
720
Val
Ala
Asp
Arg
Asp
800
Ile
Asp
Val

Leu

Val
880



<400> 22

atgaaagcta
cacctggcct
gtgcaggcgg
aaggccgtct
gcctacaagg
aaggagctgg
gacgtcctcg
accgccgacc
ggccacctca
gtggacttcc
ggggagaaga
aacctggacc
cttaagctct
gcccggaggce
ggcagcctcc
gttaaagacc
gctatcgatt
gtgtctttca
ctggacgaaa
atcgttggtc
gttcctectt
ttcaatctgg
ctcatgtecct
gcagcgaact
ttaaaactcc
aacgtgcttg
ctctcagaag
ggagagccgt
ggcataaaac
ctcgaggaac
cagaaattga
aggattcatg
cccaatcttc
gttcctcagg
atcctcgececce
gtccacactc
atgcgcecgceg
ctgtctgtga
gtcctctacc
ggctatgtta
aggaacacac
gcggatataa
agatcgaaga
aaggacgcgc
ccgctcgaag

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

23
2682
DNA

<220>
<223>

<400> 23

atgaaagcta
cacctggcect
gtgcaggcgg
aaggccgtct
gcctacaagg

tgttaccatt
accgcacctt
tttacggctt
tecgtggtcett
caggccgcgce
tggacctcct
ccaccctggce
gggaccttta
tcaccccgga
gcgccctegt
ccgccctcaa
gggtgaagcc
ccttggagcet
gggagcctga
tccacgagtt
tggttgaatt
tggaaactag
aaccaaagga
aagaggttct
agaatttgaa
acttcgacac
acgatctcgc
tctcttttcc
actcctgtga
acgaggcaga
cacggatgga
agtacggaaa
tcaacataaa
cacgtggtaa
ttgccggtga
aatcaaccta
cttctttcaa
agaacctccc
atccaaactg
atctcagtgg
taacagcttc
ctggtaaaat
ggcttggagt
caaaggtgcg
gaacgctgtt
aggctgaagg
taaagctggc
tgatcataca
tcgtcgagcet
tggatgtaac

tgttaccatt
accgcacctt
tttacggctt
tcgtggtctt
caggccgcgce

attcgaaccc
cttcgcectg
cgccaagagc
tgacgccaag
cccgacccecece
ggggtttact
caagaaggcg
ccagctcgtc
gtggctttygg

gggggacccce
gctcctcaag

ggaaagcgtc
ttcccgggtg
ccgggaaggg
cggccttcta
tgaaaaactc
ttccctegat
agcgtactac
gaaaaagctc
attcgattac
gatgatagcg
attgaaattt
gctgtttggt
agatgcagac
tctggaaaac
actgaacggt
aaaactcgaa
ctcaccgaag
aacgacgaaa
acacgaaatc
catagacgct
tcaaacgggg
gacgaaaagt
gtggatcgtc
tgatgagaat
cagaatattc
ggttaatttt
acctgtgaaa
cgattacatt
tggaagaaaa
agaacgaatt
tatgatagaa
ggtccacgac
ggtgaaagac
catcggcaaa

Artificial Sequence

attcgaaccc
cttcgccectg
cgccaagagc
tgacgccaag
cccgacccecc

aaaggccggg
aagggcctca

ctcctcaagg
gccccttect
gaggacttcc
cgcctcgagg
gaaagggagg
tccgaccgceg
gagaagtacg
tccgacaacc
gagtggggaa
¢gggaaagga
cgctcggacc
cttcgggcect
gaggagtccg
atagagaaac
cctttcgact
ataccactcc
aaagaaattc
aaggtgttga
gcttaccttc
cttggataca
ttcagttttg
atcacctaca
gtgttctaca
gtgtatgtgg
gaactggcag
caggtttcaa
acgggagact
attcctctga
cttcccaaga
actgccactg
gaagagggaa
agtgccgact
cttttgaggg
aacgtgaaac
tccatcatat
gaagcagaaa
cagagggtcg
agagacatac
gccataaaca
atagacaggg
gaactggttt
agaatgacga
acatggtcgt

aaaggccggg
aagggcctca

ctcctcaagg
gccecttect
gaggacttcc

13

tcctcectggt
ccacgagccg
ccctgaagga
tccgccacga
cccggcagcet
ttccgggcett
ggtacgaggt
tcgceccgtect
gccttaagcc
tccececggggt
gcctggaaaa
tcaaggccca
tcccectgga
ttttggagcg
aacccgttgg
tgagagaatc
gcgacattgt
atcatagaaa
tggaggaccc
tggtgaaggg
ttgagccgaa
aaatgacatc
ccgatgttcc
gactttacaa
agatagaaat
acacagagtt
aggaaatata
ggatcctttt
attcaacacg
ttcttgaata
tggtcaaccc
gaagacttag
aagaaatcag
actcccaaat
cattcgaaga
ccgaagaagt
acggtgtaac
agatgatcgt
tatcggaagc
cacagctcat
ctcccataca
aactgaaaga
ttgaagtgcc
atgtggtaaa
ga

chimeric thermostable DNA polymerase CS6

tcctectggt
ccacgagccg
ccctgaagga
tccgceccacga
cccggcagcet

ggacggccac
gggcgaaccg
ggacgggtac
ggcctacgag
cgccctcate
tgaggcggac
gcgcatcctc
ccaccccgag
ggagcagtgg
caagggcatc
tatcctcaag
cctggaagac
ggtggacttc
cttggagttc
gtaccgtata
tccttegttce
cggtatctct
cgcccagaac
cggagcaaag
tgttgaacct
cgaaaagaag
ttaccaagag
tgtagaaaaa
gaccctgagc
gcceccttgtg
cctgaagaaa
caggatagct
tgaaaaactc
catagaagtc
cagaaagata
aaagaccgga
cagcagcgat
gaaagcgata
agaactgagg
gggcatcgac
aaccgaagaa
accttacggt
caactacttc
gaaagaaaaa
ggcccgggac
gggtacagca
aagaaaaatg
caatgaggaa
gctttcagtg

ggacggccac
gggcgaaccg
ggacgggtac
ggcctacgag
cgccctcatce

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
2682

60

120
180
240
300



aaggagctgg
gacgtcctcg
accgccgacc
ggccacctca
gtggacttcc
ggggagaaga
aacctggacc
cttaagctct
gcccggagge
ggcagcctcc
gttaaagacc
gcgatcgctc
gtgtctttca
ctggacgaaa
atcgttggtc
gttcctcctt
ttcaatctgg
ctcatgtcct
gcagcgaact
ttaaaactcc
aacgtgcttg
ctctcagaag
ggagagccgt
ggcataaaac
ctcgaggaac
cagaaattga
aggattcatg
cccaatctte
gttcctcagg
atcctcecgcecce
gtccacactc
atgcgccgceg
ctgtctgtga
gtcctctacc
ggctatgtta
aggaacacac
gcggatataa
agatcgaaga
aaggacgcgce
ccgctcgaag

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

24
26
PRT

<220>
<223>

tggacctcct
ccaccctggce
gggaccttta
tcacccecgga
gcgcecctegt
ccgccectcaa
gggtgaagcc
ccttggagct
gggagcctga
tccacgagtt
tggttgaatt
ttgcgactag
aaccaaagga
aagaggttct
agaatttgaa
acttcgacac
acgatctcgc
tctecttttee
actcctgtga
acgaggcaga
cacggatgga
agtacggaaa
tcaacataaa
cacgtggtaa
ttgccggtga
aatcaaccta
cttctttcaa
agaacctccce
atccaaactg
atctcagtgg
taacagcttc
ctggtaaaat
ggcttggagt
caaaggtgcg
gaacgctgtt
aggctgaagg
taaagctggc
tgatcataca
tcgtcgagcet
tggatgtaac

ggggtttact
caagaaggcg
ccagctcgtc
gtggctttgg

gggggacccc
gctcctcaag

ggaaagcgtc
ttccegggtg
ccgggaaggg
cggccttcta
tgaaaaactc
ttcecctcegat
agcgtactac
gaaaaagctc
attcgattac
gatgatagcg
attgaaattt
gctgtttggt
agatgcagac
tctggaaaac
actgaacggt
aaaactcgaa
ctcaccgaag
aacgacgaaa
acacgaaatc
catagacgct
tcaaacgggg
gacgaaaagt
gtggatcgtc
tgatgagaat
cagaatattc
ggttaatttt
acctgtgaaa
cgattacatt
tggaagaaaa
agaacgaatt
tatgatagaa
ggtccacgac
ggtgaaagac
catcggcaaa

Artificial Sequence

cgcctcgagg
gaaagggagg
tccgacecgeg
gagaagtacg
tccgacaacc
gagtggggaa
cgggaaagga
cgctcggacc
cttcgggect
gaggagtccg
atagagaaac
cctttcgact
ataccactcc
aaagaaattc
aaggtgttga
gcttaccttc
cttggataca
ttcagttttg
atcacctaca
gtgttctaca
gtgtatgtgg
gaactggcag
caggtttcaa
acgggagact
attcctctga
cttcccaaga
actgccactg
gaagagggaa
agtgccgact
cttttgaggg
aacgtgaaac
tccatcatat
gaagcagaaa
cagagggtcg
agagacatac
gccataaaca
atagacaggg
gaactggttt
agaatgacga
acatggtcgt

domain motif consensus sequence

<221> MOD RES

<222> (1)...(26)
<223> Xaa any amino
<400> 24

acid

ttcegggett
ggtacgaggt
tcgcegtect
gccttaagcece
tccececggggt
gcctggaaaa
tcaaggccca
tcccectgga
ttttggagcg
aacccgttgg
tgagagaatc
gcgacattgt
atcatagaaa
tggaggaccc
tggtgaaggg
ttgagccgaa
aaatgacatc
ccgatgttcc
gactttacaa
agatagaaat
acacagagtt
aggaaatata
ggatcctttt
attcaacacg
ttcttgaata
tggtcaaccc
gaagacttag
aagaaatcag
actcccaaat
cattcgaaga
ccgaagaagt
acggtgtaac
agatgatcgt
tatcggaagc
cacagctcat
ctcccataca
aactgaaaga
ttgaagtgcc
atgtggtaaa
ga

consensus sequence of region from polymerase

domain of thermostable DNA polymerase, polymerase

tgaggcggac
gcgcatcctce
ccaccccgag
ggagcagtgg
caagggcatc
tatcctcaag
cctggaagac
ggtggacttc
cttggagttc
gtaccgtata
tccttegttce
cggtatctct
cgcccagaac
cggagcaaag
tgttgaacct
cgaaaagaag
ttaccaagag
tgtagaaaaa
gaccctgagc
gccececttgtg
cctgaagaaa
caggatagct
tgaaaaactc
catagaagtc
cagaaagata
aaagaccgga
cagcagcgat
gaaagcgata
agaactgagg
gggcatcgac
aaccgaagaa
accttacggt
caactacttc
gaaagaaaaa
ggcccgggac
gggtacagca
aagaaaaatg
caatgaggaa
gctttcagtg

Xaa Xaa Xaa Ala Gly Xaa Xaa Phe Asn Xaa Xaa Ser Xaa Xaa Gln Xaa

1

5

10

Xaa Xaa Xaa Leu Phe Xaa Xaa Leu Xaa Xaa

20

25

14

15

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
2682



<210> 25

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of mutant
thermostable DNA polymerase, polymerase domain
motif

<221> MOD RES
<222> (1)...(1)
<223> Xaa = Ile or Leu

<221> MOD_RES
<222> (2)...(2)
<223> Xaa = Gln or Leu

<221> MOD_RES
<222> (3)...(3)
<223> Xaa = Gln, His or Glu

<221> MOD_RES
<222> (4)...(4)
<223> Xaa = Tyr, His or Phe

<221> MOD_RES
<222> (6)...(6)
<223> Xaa = Glu, Gln or Lys

<221> MOD_RES
<222> (7)Y ...(7)
<223> Xaa = Ile, Leu or Tyr

<221> MOD_RES
<222> (8)...(8)
<223> Xaa = Gln, Thr, Met, Gly or Leu

<221> MOD_RES
<222> (11)...(11)
<223> Xaa = Lys or Gln

<221> MOD_RES
<222> (12)...(12)
<223> Xaa = Ser or Asn

<221> MOD_RES
<222> (15)...(15)
<223> Xaa = Ile or Val

<221> MOD_RES

<222> (16)...(16)
<223> Xaa = Glu or Asp

<400> 25
Xaa Xaa Xaa Xaa Arg Xaa Xaa Xaa Lys Leu Xaa Xaa Thr Tyr Xaa Xaa
1 5 10 15

15



<210> 26

<211> 13

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of mutant
thermostable DNA polymerase, polymerase domain
motif

<221> MOD _RES
<222> (7)Y...(7)
<223> Xaa = Ser or Thr

<221> MOD_RES
<222> (8)...(8)
<223> Xaa = Asp, Glu or Asn

<400> 26
Thr Gly Arg Leu Ser Ser Xaa Xaa Pro Asn Leu Gln Asn
1 5 10

<210> 27

<211> 15

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of mutant
thermostable DNA polymerase, polymerase domain
motif

<221> MOD_RES
<222> (1)...(1)
<223> Xaa = Gly, Asn or Asp

<221> MOD_RES
<222> (2)...(2)
<223> Xaa = Trp or His

<221> MOD RES
<222> (3)...(3)
<223> Xaa = Trp, Ala, Leu or Val

<221> MOD_RES
<222> (4)...(4)
<223> Xaa = Ile or Leu

<221> MOD_RES
<222> (5)...(5)
<223> Xaa = Val, Phe or Leu

<221> MOD_RES
<222> (6)...(6)
<223> Xaa = Ser, Ala, Val or Gly

<221> MOD_RES

<222> (7)...(7)
<223> Xaa = Ala or Leu

16



<400> 27
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asp Tyr Ser Gln Ile Glu Leu Arg
1 5 10 15

<210> 28

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> oligonuceotide template primer for M13mpl8 (M13
DNA) extension assay screen

<400> 28
gggaagggcg atcggtgcgg gcctcttege

<210> 29

<211> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of unmodified form
of thermostable DNA polymerase, polymerase domain
motif

<221> MOD_RES
<222> (3)...(3)
<223> Xaa = His, Glu or Gln

<221> MOD RES
<222> (4)...(4)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (6)...(6)
<223> Xaa = Asn or His

<221> MOD_RES
<222> (7)...(7)
<223> Xaa = Leu or Ile

<221> MOD_RES
<222> (8)...(8)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (10)...(10)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (11)...(11)
<223> Xaa = Asp, Lys or Thr

<221> MOD_RES

<222> (13)...(13)
<223> Xaa = Leu or Val

17

30



<221> MOD_RES
<222> (14)...(15)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (16)...(16)
<223> Xaa = Val, Ile or Leu

<221> MOD RES

<222> (18)...(18)
<223> Xaa = Phe or Tyr

<221> MOD_RES

<222> (19)...(19)
<223> Xaa = Asp or Glu

<221> MOD_RES
<222> (20)...(20)
<223> Xaa = Lys or Glu

<221> MOD_RES
<222> (21)...(21)
<223> Xaa = Leu or Gln

<400> 29
Ala Gly Xaa Xaa Phe Xaa Xaa Xaa Ser Xaa Xaa Gln Xaa Xaa Xaa Xaa
1 5 10 15
Leu Xaa Xaa Xaa Xaa
20

<210> 30

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> conserved DNA polymerase active site Motif A

<400> 30
Asp Tyr Ser Gln Ile Glu Leu Arg
1 5

<210> 31

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> region from polymerase domain of chimeric
thermostable DNA polymerase CS5

<400> 31

Tyr Arg Ile Ala Gly Glu Pro Phe Asn Ile Asn Ser Pro Lys Gln Val
1 5 10 15

Ser Arg Ile Leu Phe Glu Lys Leu Gly Ile

20 . 25

18



<210> 32

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> region from polymerase domain of chimeric
thermostable DNA polymerase CS6

<400> 32
Tyr Arg Ile Ala Gly Glu Pro Phe Asn Ile Asn Ser Pro Lys Gln Val
1 5 10 15
Ser Arg Ile Leu Phe Glu Lys Leu Gly Ile
20 25

<210> 33

<211> 21

<212> PRT

<213> Artificial Sequence

<220>

<223> region from polymerase domain of modified improved
thermostable DNA polymerase, polymerase domain
motif

<221> MOD_RES
<222> (3)...(3)
<223> Xaa = His, Glu or Gln

<221> MOD_RES
<222> (4)...(4)
<223> Xaa = any amino acid

<221> MOD_RES
<222> (6)...(6)
<223> Xaa = Asn or His

<221> MOD_RES
<222> (7)...(7)
<223> Xaa = Leu or Ile

<221> MOD_RES
<222> (8)...(8)
<223> Xaa = any amino acid

<221> MOD_RES

<222> (10)...(10)
<223> Xaa = any amino acid

<221> MOD_RES

<222> (11)...(11)
<223> Xaa = Asp, Lys or Thr

<221> MOD_RES
<222> (13)...(13)
<223> Xaa = Leu or Val

<221> MOD_RES
<222> (14)...(15)

<223> Xaa = any amino acid

19



<221> MOD_RES
<222> (16)...(16)
<223> Xaa = Val, Ile or Leu

<221> MOD_RES
<222> (18)...(18)
<223> Xaa = Phe or Tyr

<221> MOD_RES
<222> (20)...(20)
<223> Xaa = Lys or Glu

<221> MOD_RES
<222> (21)...(21)
<223> Xaa = Leu or Gln

<400> 33

Ala Gly Xaa Xaa Phe Xaa Xaa Xaa Ser Xaa Xaa Gln Xaa Xaa Xaa Xaa
1 5 10 15

Leu Xaa Gly Xaa Xaa

20

20



