
Alignment 

 

In this file we show an alignment of the sequencing results with the full-length otoferlin 
sequences of both dual AAV CDS and wild-type variant 4. See below a detailed description of 
all the sequences. 

 

Full-length sequences: 

 DualAAV mOtof CDS – full-length mouse otoferlin sequence used to clone the AAV 
constructs 

 WT mOtof var4 CDS – full-length otoferlin variant 4 (NM_001313767.1), present in our wild-
type mice 

 

Sequencing results: 

 (*) DualAAV-TS (1753 bp) - representative sequencing result of band * (1753 bp) for the 
injected ear of Otof-/- mice in figure EV4, B 

 (*) WT (1753 bp) - representative sequencing result of band * (1753 bp) for the control ear 
of wild-type mice in figure EV4, B 

 (c) Otof-/- (1679 bp) – representative sequencing result of band c (1679 bp) in figure EV4, B 
 (b) Otof-/- (1480 bp) – representative sequencing result of band b (1480 bp) in figure EV4, B 
 (a) Otof-/- (1379 bp) – representative sequencing result of band a (1379 bp) in figure EV4, B 

 

 

The 101 bp additional sequence in b (Seq 6 in alignment) is the intron between Exon 20 and 21. 

The 300 bp additional sequence in c (Seq 5 in alignment) is the intron between Exon 23 and 24. 
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Kozak seq
O toferlin C DS

C 2A

c g c c a c c a t g g c c c t g a t t g t t c a c c t c a a g a c t g t c t c a g a g c t c c g a g g c a a a g g t g a c c g g a t t g c c a a a g t c a c t t t c c g a g g g c a g t c t t t c t a c t c c c g g g t c c

g c g g t g g t a c c g g g a c t a a c a a g t g g a g t t c t g a c a g a g t c t c g a g g c t c c g t t t c c a c t g g c c t a a c g g t t t c a g t g a a a g g c t c c c g t c a g a a a g a t g a g g g c c c a g g

c g c c a c c a t g g c c c t g a t t g t t c a c c t c a a g a c t g t c t c a g a g c t c c g a g g c a a a g g t g a c c g g a t t g c c a a a g t c a c t t t c c g a g g g c a g t c t t t c t a c t c c c g g g t c c

1 ▬ ◄ c g c c a c c a t g g c c c t g a t t g t t c a c c t c a a g a c t g t c t c a g a g c t c c g a g g c a a a g g t g a c c g g a t t g c c a a a g t c a c t t t c c g a g g g c a g t c t t t c t a c t c c c g g g t c c

3 ▬ ◄        A T G G C C C T G A T T G T T C A C C T C A A G A C T G T C T C A G A G C T C C G A G G C A A A G G T G A C C G G A T T G C C A A A G T C A C T T T C C G A G G G C A G T C T T T C T A C T C C C G G G T C C

120 130 140 150 160 170 180 190 200 210 220

O toferlin C DS

C 2A

t g g a g a a c t g c g a g g g t g t g g c t g a c t t t g a t g a g a c g t t c c g g t g g c c a g t g g c c a g c a g c a t c g a c c g g a a t g a a g t g t t g g a g a t t c a g a t t t t c a a c t a c a g c a a a

a c c t c t t g a c g c t c c c a c a c c g a c t g a a a c t a c t c t g c a a g g c c a c c g g t c a c c g g t c g t c g t a g c t g g c c t t a c t t c a c a a c c t c t a a g t c t a a a a g t t g a t g t c g t t t

t g g a g a a c t g c g a g g g t g t g g c t g a c t t t g a t g a g a c g t t c c g g t g g c c a g t g g c c a g c a g c a t c g a c c g g a a t g a a g t g t t g g a g a t t c a g a t t t t c a a c t a c a g c a a a

1 ▬ ◄ t g g a g a a c t g c g a g g g t g t g g c t g a c t t t g a t g a g a c g t t c c g g t g g c c a g t g g c c a g c a g c a t c g a c c g g a a t g a a g t g t t g g a g a t t c a g a t t t t c a a c t a c a g c a a a

3 ▬ ◄ T G G A G A A C T G C G A G G G T G T G G C T G A C T T T G A T G A G A C G T T C C G G T G G C C A G T G G C C A G C A G C A T C G A C C G G A A T G A A G T G T T G G A G A T T C A G A T T T T C A A C T A C A G C A A A

230 240 250 260 270 280 290 300 310 320 330

O toferlin C DS

C 2A

g t c t t c a g c a a c a a g c t g a t a g g g a c c t t c t g c a t g g t g c t g c a g a a a g t g g t g g a g g a g a a t c g g g t a g a g g t g a c c g a c a c g c t g a t g g a t g a c a g c a a t g c t a t c a t

c a g a a g t c g t t g t t c g a c t a t c c c t g g a a g a c g t a c c a c g a c g t c t t t c a c c a c c t c c t c t t a g c c c a t c t c c a c t g g c t g t g c g a c t a c c t a c t g t c g t t a c g a t a g t a

g t c t t c a g c a a c a a g c t g a t a g g g a c c t t c t g c a t g g t g c t g c a g a a a g t g g t g g a g g a g a a t c g g g t a g a g g t g a c c g a c a c g c t g a t g g a t g a c a g c a a t g c t a t c a t

1 ▬ ◄ g t c t t c a g c a a c a a g c t g a t a g g g a c c t t c t g c a t g g t g c t g c a g a a a g t g g t g g a g g a g a a t c g g g t a g a g g t g a c c g a c a c g c t g a t g g a t g a c a g c a a t g c t a t c a t

3 ▬ ◄ G T C T T C A G C A A C A A G C T G A T A G G G A C C T T C T G C A T G G T G C T G C A G A A A G T G G T G G A G G A G A A T C G G G T A G A G G T G A C C G A C A C G C T G A T G G A T G A C A G C A A T G C T A T C A T

340 350 360 370 380 390 400 410 420 430 440

O toferlin C DS

C 2A

c a a g a c c a g c c t g a g c a t g g a g g t c c g g t a t c a g g c c a c a g a t g g c a c t g t g g g c c c c t g g g a t g a t g g a g a c t t c c t g g g a g a t g a a t c c c t c c a g g a g g a g a a g g a c a

g t t c t g g t c g g a c t c g t a c c t c c a g g c c a t a g t c c g g t g t c t a c c g t g a c a c c c g g g g a c c c t a c t a c c t c t g a a g g a c c c t c t a c t t a g g g a g g t c c t c c t c t t c c t g t

c a a g a c c a g c c t g a g c a t g g a g g t c c g g t a t c a g g c c a c a g a t g g c a c t g t g g g c c c c t g g g a t g a t g g a g a c t t c c t g g g a g a t g a a t c c c t c c a g g a g g a g a a g g a c a

1 ▬ ◄ c a a g a c c a g c c t g a g c a t g g a g g t c c g g t a t c a g g c c a c a g a t g g c a c t g t g g g c c c c t g g g a t g a t g g a g a c t t c c t g g g a g a t g a a t c c c t c c a g g a g g a g a a g g a c a

3 ▬ ◄ C A A G A C C A G C C T G A G C A T G G A G G T C C G G T A T C A G G C C A C A G A T G G C A C T G T G G G C C C C T G G G A T G A T G G A G A C T T C C T G G G A G A T G A A T C C C T C C A G G A G G A G A A G G A C A

450 460 470 480 490 500 510 520 530 540 550

Eco32I

O toferlin C DS

g c c a g g a g a c a g a t g g g c t g c t a c c t g g t t c c c g a c c c a g c a c c c g g a t a t c t g g c g a g a a g a g c t t t c g c a g a g c g g g a a g g a g t g t g t t c t c g g c c a t g a a a c t c g g c

c g g t c c t c t g t c t a c c c g a c g a t g g a c c a a g g g c t g g g t c g t g g g c c t a t a g a c c g c t c t t c t c g a a a g c g t c t c g c c c t t c c t c a c a c a a g a g c c g g t a c t t t g a g c c g

g c c a g g a g a c a g a t g g g c t g c t a c c t g g t t c c c g a c c c a g c a c c c g g a t a t c t g g c g a g a a g a g c t t t c g c a g a g c g g g a a g g a g t g t g t t c t c g g c c a t g a a a c t c g g c

1 ▬ ◄ g c c a g g a g a c a g a t g g g c t g c t a c c t g g t t c c c g a c c c a g c a c c c g g a t a t c t g g c g a g a a g a g c t t t c g c a g a g c g g g a a g g a g t g t g t t c t c g g c c a t g a a a c t c g g c

3 ▬ ◄ G C C A G G A G A C A G A T G G G C T G C T A C C T G G T T C C C G A C C C A G C A C C C G G A T A T C T G G C G A G A A G A G C T T T C G C A G A G C G G G A A G G A G T G T G T T C T C G G C C A T G A A A C T C G G C

560 570 580 590 600 610 620 630 640 650 660

O toferlin C DS

a a a a c t c g g t c c c a c a a a g a g g a g c c c c a a a g a c a a g a t g a g c c a g c a g t g c t g g a g a t g g a g g a c c t g g a c c a c c t a g c c a t t c a g c t g g g g g a t g g g c t g g a c c c t g a

t t t t g a g c c a g g g t g t t t c t c c t c g g g g t t t c t g t t c t a c t c g g t c g t c a c g a c c t c t a c c t c c t g g a c c t g g t g g a t c g g t a a g t c g a c c c c c t a c c c g a c c t g g g a c t

a a a a c t c g g t c c c a c a a a g a g g a g c c c c a a a g a c a a g a t g a g c c a g c a g t g c t g g a g a t g g a g g a c c t g g a c c a c c t a g c c a t t c a g c t g g g g g a t g g g c t g g a c c c t g a

1 ▬ ◄ a a a a c t c g g t c c c a c a a a g a g g a g c c c c a a a g a c a a g a t g a g c c a g c a g t g c t g g a g a t g g a g g a c c t g g a c c a c c t a g c c a t t c a g c t g g g g g a t g g g c t g g a c c c t g a

3 ▬ ◄ A A A A C T C G G T C C C A C A A A G A G G A G C C C C A A A G A C A A G A T G A G C C A G C A G T G C T G G A G A T G G A G G A C C T G G A C C A C C T A G C C A T T C A G C T G G G G G A T G G G C T G G A T C C T G A
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670 680 690 700 710 720 730 740 750 760 770

O toferlin C DS

C 2B

c t c c g t g t c t c t a g c c t c g g t c a c c g c t c t c a c c a g c a a t g t c t c c a a c a a a c g g t c t a a g c c a g a t a t t a a g a t g g a g c c c a g t g c t g g a a g g c c c a t g g a t t a c c a g g

g a g g c a c a g a g a t c g g a g c c a g t g g c g a g a g t g g t c g t t a c a g a g g t t g t t t g c c a g a t t c g g t c t a t a a t t c t a c c t c g g g t c a c g a c c t t c c g g g t a c c t a a t g g t c c

c t c c g t g t c t c t a g c c t c g g t c a c c g c t c t c a c c a g c a a t g t c t c c a a c a a a c g g t c t a a g c c a g a t a t t a a g a t g g a g c c c a g t g c t g g a a g g c c c a t g g a t t a c c a g g

1 ▬ ◄ c t c c g t g t c t c t a g c c t c g g t c a c c g c t c t c a c c a g c a a t g t c t c c a a c a a a c g g t c t a a g c c a g a t a t t a a g a t g g a g c c c a g t g c t g g a a g g c c c a t g g a t t a c c a g g

3 ▬ ◄ C T C C G T G T C T C T A G C C T C G G T C A C C G C T C T C A C C A G C A A T G T C T C C A A C A A A C G G T C T A A G C C A G A T A T T A A G A T G G A G C C C A G T G C T G G A A G G C C C A T G G A T T A C C A G G

780 790 800 810 820 830 840 850 860 870 880

AjiI

O toferlin C DS

C 2B

t c a g c a t c a c a g t g a t t g a g g c t c g g c a g c t g g t g g g c t t g a a c a t g g a c c c t g t g g t g t g t g t g g a g g t g g g t g a t g a c a a g a a a t a c a c g t c a a t g a a g g a g t c c a c a

a g t c g t a g t g t c a c t a a c t c c g a g c c g t c g a c c a c c c g a a c t t g t a c c t g g g a c a c c a c a c a c a c c t c c a c c c a c t a c t g t t c t t t a t g t g c a g t t a c t t c c t c a g g t g t

t c a g c a t c a c a g t g a t t g a g g c t c g g c a g c t g g t g g g c t t g a a c a t g g a c c c t g t g g t g t g t g t g g a g g t g g g t g a t g a c a a g a a a t a c a c g t c a a t g a a g g a g t c c a c a

1 ▬ ◄ t c a g c a t c a c a g t g a t t g a g g c t c g g c a g c t g g t g g g c t t g a a c a t g g a c c c t g t g g t g t g t g t g g a g g t g g g t g a t g a c a a g a a a t a c a c g t c a a t g a a g g a g t c c a c a

3 ▬ ◄ T C A G C A T C A C A G T G A T T G A G G C T C G G C A G C T G G T G G G C T T G A A C A T G G A C C C T G T G G T G T G T G T G G A G G T G G G T G A T G A C A A G A A A T A C A C G T C A A T G A A G G A G T C C A C A

890 900 910 920 930 940 950 960 970 980 990

O toferlin C DS

C 2B

a a c t g c c c t t a c t a c a a c g a g t a c t t t g t c t t c g a c t t c c a t g t c t c t c c t g a t g t c a t g t t t g a c a a g a t c a t c a a g a t c t c g g t t a t c c a t t c t a a g a a c c t g c t t c g

t t g a c g g g a a t g a t g t t g c t c a t g a a a c a g a a g c t g a a g g t a c a g a g a g g a c t a c a g t a c a a a c t g t t c t a g t a g t t c t a g a g c c a a t a g g t a a g a t t c t t g g a c g a a g c

a a c t g c c c t t a c t a c a a c g a g t a c t t t g t c t t c g a c t t c c a t g t c t c t c c t g a t g t c a t g t t t g a c a a g a t c a t c a a g a t c t c g g t t a t c c a t t c t a a g a a c c t g c t t c g

1 ▬ ◄ a a c t g c c c t t a c t a c a a c g a g t a c t t t g t c t t c g a c t t c c a t g t c t c t c c t g a t g t c a t g t t t g a c a a g a t c a t c a a g a t c t c g g t t a t c c a t t c t a a g a a c c t g c t t c g

3 ▬ ◄ A A C T G C C C T T A C T A C A A C G A G T A C T T T G T C T T C G A C T T C C A T G T C T C T C C T G A T G T C A T G T T T G A C A A G A T C A T C A A G A T C T C G G T T A T C C A T T C T A A G A A C C T G C T T C G

1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100

O toferlin C DS

C 2B

mExon13

g a g c g g c a c c c t g g t g g g t t c c t t c a a a a t g g a t g t g g g g a c t g t g t a t t c c c a g c c t g a a c a c c a g t t c c a t c a c a a a t g g g c c a t c c t g t c a g a c c c c g a t g a c a t c t

c t c g c c g t g g g a c c a c c c a a g g a a g t t t t a c c t a c a c c c c t g a c a c a t a a g g g t c g g a c t t g t g g t c a a g g t a g t g t t t a c c c g g t a g g a c a g t c t g g g g c t a c t g t a g a

g a g c g g c a c c c t g g t g g g t t c c t t c a a a a t g g a t g t g g g g a c t g t g t a t t c c c a g c c t g a a c a c c a g t t c c a t c a c a a a t g g g c c a t c c t g t c a g a c c c c g a t g a c a t c t

1 ▬ ◄ g a g c g g c a c c c t g g t g g g t t c c t t c a a a a t g g a t g t g g g g a c t g t g t a t t c c c a g c c t g a a c a c c a g t t c c a t c a c a a a t g g g c c a t c c t g t c a g a c c c c g a t g a c a t c t

3 ▬ ◄ G A G C G G C A C C C T G G T G G G T T C C T T C A A A A T G G A T G T G G G G A C T G T G T A T T C C C A G C C T G A A C A C C A G T T C C A T C A C A A A T G G G C C A T C C T G T C A G A C C C C G A T G A C A T C T

1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210

O toferlin C DS

C 2B P C R produc t

mExon13

mExon 14

c t g c t g g g t t g a a g g g t t a t g t a a a g t g t g a t g t c g c t g t g g t g g g c a a g g g a g a c a a c a t c a a g a c a c c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g g

g a c g a c c c a a c t t c c c a a t a c a t t t c a c a c t a c a g c g a c a c c a c c c g t t c c c t c t g t t g t a g t t c t g t g g g g t g t t c c g g t t g c t c t g c c t a c t c c t g c t g t a a c t t c c c

c t g c t g g g t t g a a g g g t t a t g t a a a g t g t g a t g t c g c t g t g g t g g g c a a g g g a g a c a a c a t c a a g a c a c c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g g

1 ▬ ◄ c t g c t g g g t t g a a g g g t t a t g t a a a g t g t g a t g t c g c t g t g g t g g g c a a g g g a g a c a a c a t c a a g a c a c c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g g

2 ▬ ◄                                                                      c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g g

3 ▬ ◄ C T G C T G G G T T G A A G G G T T A T G T A A A G T G T G A T G T C G C T G T G G T G G G C A A G G G A G A C A A C A T C A A G A C A C C C C A C A A G G C C A A C G A G A C G G A T G A G G A C G A C A T T G A A G G G

4 ▬ ◄                                                                      c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g g

5 ▬ ◄                                                                      c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g -

6 ▬ ◄                                                                      c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g -

7 ▬ ◄                                                                      c c c a c a a g g c c a a c g a g a c g g a t g a g g a c g a c a t t g a a g g -
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1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320

O toferlin C DS

P C R produc t

C 2C

mExon 14

a a c t t g c t g c t c c c c g a g g g c g t g c c c c c c g a a c g g c a g t g g g c a c g g t t c t a t g t g a a a a t t t a c c g a g c a g a g g g a c t g c c c c g g a t g a a c a c a a g c c t c a t g g c c a a

t t g a a c g a c g a g g g g c t c c c g c a c g g g g g g c t t g c c g t c a c c c g t g c c a a g a t a c a c t t t t a a a t g g c t c g t c t c c c t g a c g g g g c c t a c t t g t g t t c g g a g t a c c g g t t

a a c t t g c t g c t c c c c g a g g g c g t g c c c c c c g a a c g g c a g t g g g c a c g g t t c t a t g t g a a a a t t t a c c g a g c a g a g g g a c t g c c c c g g a t g a a c a c a a g c c t c a t g g c c a a

1 ▬ ◄ a a c t t g c t g c t c c c c g a g g g c g t g c c c c c c g a a c g g c a g t g g g c a c g g t t c t a t g t g a a a a t t t a c c g a g c a g a g g g a c t g c c c c g g a t g a a c a c a a g c c t c a t g g c c a a

2 ▬ ◄ a a c t t g c t g c t c c c c g a g g g c g t g c c c c c c g a a c g g c a g t g g g c a c g g t t c t a t g t g a a a a t t t a c c g a g c a g a g g g a c t g c c c c g g a t g a a c a c a a g c c t c a t g g c c a a

3 ▬ ◄ A A C T T G C T G C T C C C C G A G G G C G T G C C C C C C G A A C G G C A G T G G G C A C G G T T C T A T G T G A A A A T T T A C C G A G C A G A G G G A C T G C C C C G G A T G A A C A C A A G C C T C A T G G C C A A

4 ▬ ◄ a a c t t g c t g c t c c c c g a g g g c g t g c c c c c c g a a c g g c a g t g g g c a c g g t t c t a t g t g a a a a t t t a c c g a g c a g a g g g a c t g c c c c g g a t g a a c a c a a g c c t c a t g g c c a a

5 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430

SalI
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P C R produc t

C 2C

mExon 14 mExon 15

c g t g a a g a a g g c g t t c a t c g g t g a g a a c a a g g a c c t c g t c g a c c c c t a t g t g c a a g t c t t c t t t g c t g g a c a a a a g g g c a a a a c a t c a g t g c a g a a g a g c a g c t a t g a g c

g c a c t t c t t c c g c a a g t a g c c a c t c t t g t t c c t g g a g c a g c t g g g g a t a c a c g t t c a g a a g a a a c g a c c t g t t t t c c c g t t t t g t a g t c a c g t c t t c t c g t c g a t a c t c g

c g t g a a g a a g g c g t t c a t c g g t g a g a a c a a g g a c c t c g t c g a c c c c t a t g t g c a a g t c t t c t t t g c t g g a c a a a a g g g c a a a a c a t c a g t g c a g a a g a g c a g c t a t g a g c

1 ▬ ◄ c g t g a a g a a g g c g t t c a t c g g t g a g a a c a a g g a c c t c g t c g a c c c c t a t g t g c a a g t c t t c t t t g c t g g a c a a a a g g g c a a a a c a t c a g t g c a g a a g a g c a g c t a t g a g c

2 ▬ ◄ c g t g a a g a a g g c g t t c a t c g g t g a g a a c a a g g a c c t c g t c g a c c c c t a t g t g c a a g t c t t c t t t g c t g g a c a a a a g g g c a a a a c a t c a g t g c a g a a g a g c a g c t a t g a g c

3 ▬ ◄ C G T G A A G A A G G C G T T C A T C G G T G A G A A C A A G G A C C T C G T C G A C C C C T A T G T G C A A G T C T T C T T T G C T G G A C A A A A G G G C A A A A C A T C A G T G C A G A A G A G C A G C T A T G A G C

4 ▬ ◄ c g t g a a g a a g g c g t t c a t c g g t g a g a a c a a g g a c c t c g t c g a c c c c t a t g t g c a a g t c t t c t t t g c t g g a c a a a a g g g c a a a a c a t c a g t g c a g a a g a g c a g c t a t g a g c

5 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1440 1450 1460 1470 1480 1490 1500 1510 1520 1530 1540

O toferlin C DS

P C R produc t

C 2C

mExon 15

c g c t a t g g a a t g a g c a g g t c g t c t t c a c a g a c t t g t t c c c c c c a c t c t g c a a a c g c a t g a a g g t g c a g a t c c g g g a c t c t g a c a a g g t c a a t g a t g t g g c c a t c g g c a c c

g c g a t a c c t t a c t c g t c c a g c a g a a g t g t c t g a a c a a g g g g g g t g a g a c g t t t g c g t a c t t c c a c g t c t a g g c c c t g a g a c t g t t c c a g t t a c t a c a c c g g t a g c c g t g g

c g c t a t g g a a t g a g c a g g t c g t c t t c a c a g a c t t g t t c c c c c c a c t c t g c a a a c g c a t g a a g g t g c a g a t c c g g g a c t c t g a c a a g g t c a a t g a t g t g g c c a t c g g c a c c

1 ▬ ◄ c g c t a t g g a a t g a g c a g g t c g t c t t c a c a g a c t t g t t c c c c c c a c t c t g c a a a c g c a t g a a g g t g c a g a t c c g g g a c t c t g a c a a g g t c a a t g a t g t g g c c a t c g g c a c c

2 ▬ ◄ c g c t a t g g a a t g a g c a g g t c g t c t t c a c a g a c t t g t t c c c c c c a c t c t g c a a a c g c a t g a a g g t g c a g a t c c g g g a c t c t g a c a a g g t c a a t g a t g t g g c c a t c g g c a c c

3 ▬ ◄ C G C T A T G G A A T G A G C A G G T C G T C T T C A C A G A C T T G T T C C C C C C A C T C T G C A A A C G C A T G A A G G T G C A G A T C C G G G A C T C T G A C A A G G T C A A T G A T G T G G C C A T C G G C A C C

4 ▬ ◄ c g c t a t g g a a t g a g c a g g t c g t c t t c a c a g a c t t g t t c c c c c c a c t c t g c a a a c g c a t g a a g g t g c a g a t c c g g g a c t c t g a c a a g g t c a a t g a t g t g g c c a t c g g c a c c

5 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1550 1560 1570 1580 1590 1600 1610 1620 1630 1640 1650

NsbI

O toferlin C DS

P C R produc t

C 2C

mExon 15

c a c t t c a t c g a c c t g c g c a a g a t t t c c a a c g a t g g a g a c a a a g g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t

g t g a a g t a g c t g g a c g c g t t c t a a a g g t t g c t a c c t c t g t t t c c g a a g g a c g g a t g g g a g c c a g g t c g g a c c c a c t t g t a c a t g c c g a g g t g c g c g t t g a t g t g t g a c g a

c a c t t c a t c g a c c t g c g c a a g a t t t c c a a c g a t g g a g a c a a a g g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t

1 ▬ ◄ c a c t t c a t c g a c c t g c g c a a g a t t t c c a a c g a t g g a g a c a a a g g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t

2 ▬ ◄ c a c t t c a t c g a c c t g c g c a a g a t t t c c a a c g a t g g a g a c a a a g g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t

3 ▬ ◄ C A C T T C A T C G A C C T G C G C A A G A T T T C C A A C G A T G G A G A C A A A G G C T T C C T G C C T A C C C T C G G T C C A G C C T G G G T G A A C A T G T A C G G C T C C A C G C G C A A C T A C A C A C T G C T

4 ▬ ◄ c a c t t c a t c g a c c t g c g c a a g a t t t c c a a c g a t g g a g a c a a a g g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t

5 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t

6 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t

7 ▬ ◄ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - g c t t c c t g c c t a c c c t c g g t c c a g c c t g g g t g a a c a t g t a c g g c t c c a c g c g c a a c t a c a c a c t g c t
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g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

c c t g c t c g t g g t c c t g a a c t t a c t t c c g g a c c c c c t c c c a c a c a g g a a g g c c c g g g c g g a g t a c a a c c c t g a t c g a c a c c t c t a g g a c c t g t g g a g g t t g g g t c t c g a g t

g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

1 ▬ ◄ g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

2 ▬ ◄ g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

3 ▬ ◄ G G A C G A G C A C C A G G A C T T G A A T G A A G G C C T G G G G G A G G G T G T G T C C T T C C G G G C C C G C C T C A T G T T G G G A C T A G C T G T G G A G A T C C T G G A C A C C T C C A A C C C A G A G C T C A

4 ▬ ◄ g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

5 ▬ ◄ g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

6 ▬ ◄ g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

7 ▬ ◄ g g a c g a g c a c c a g g a c t t g a a t g a a g g c c t g g g g g a g g g t g t g t c c t t c c g g g c c c g c c t c a t g t t g g g a c t a g c t g t g g a g a t c c t g g a c a c c t c c a a c c c a g a g c t c a

1770 1780 1790 1800 1810 1820 1830 1840 1850 1860 1870

O toferlin C DS

P C R produc t

c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t

g g t c g a g g t g c c t c c a c g t c c a c c t c g t c c g g t g c g g a c a g a g c c t c t c g a c g t g t c c c t c t t a c c t t c t t a a a a a a g a t a a a c c t c g g a a g a a c c t t c g g a g t t a c t a a

c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t

1 ▬ ◄ c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t

2 ▬ ◄ c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t

3 ▬ ◄ C C A G C T C C A C G G A G G T G C A G G T G G A G C A G G C C A C G C C T G T C T C G G A G A G C T G C A C A G G G A G A A T G G A A G A A T T T T T T C T A T T T G G A G C C T T C T T G G A A G C C T C A A T G A T T

4 ▬ ◄ c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t

5 ▬ ◄ c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t

6 ▬ ◄ c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t

7 ▬ ◄ c c a g c t c c a c g g a g g t g c a g g t g g a g c a g g c c a c g c c t g t c t c g g a g a g c t g c a c a g g g a g a a t g g a a g a a t t t t t t c t a t t t g g a g c c t t c t t g g a a g c c t c a a t g a t t
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SfiI

O toferlin C DS
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g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c

c t g g c c t t t t t a c c c c t g t t c g g t t a a t g g a a a c t c c a c t g g t a t c c t t t g a t g c c g t t a c t t c a g c t a c c a t a c a g g g c c g g g g a c t c c g g a g c c g g g g c c t t t c t c g g

g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c

1 ▬ ◄ g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c

2 ▬ ◄ g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c

3 ▬ ◄ G A C C G G A A A A A T G G G G A C A A G C C A A T T A C C T T T G A G G T G A C C A T A G G A A A C T A C G G C A A T G A A G T C G A T G G T A T G T C C C G G C C C C T G A G G C C T C G G C C C C G G A A A G A G C C

4 ▬ ◄ g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c

5 ▬ ◄ g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c

6 ▬ ◄ g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c

7 ▬ ◄ g a c c g g a a a a a t g g g g a c a a g c c a a t t a c c t t t g a g g t g a c c a t a g g a a a c t a c g g c a a t g a a g t c g a t g g t a t g t c c c g g c c c c t g a g g c c t c g g c c c c g g a a a g a g c c
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t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a

a c c c c t a c t t c t t c t c c a t c t g g a c t a a g t c t t g a g g t c a c t g c t a c t t c c a c t g c t t c g g c c c c t g g a c c g g a g c c a c a g g a g g t g g g g t g g a t a c g c c g g g g t c t a g t

t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a

1 ▬ ◄ t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a

2 ▬ ◄ t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a

3 ▬ ◄ T G G G G A T G A A G A A G A G G T A G A C C T G A T T C A G A A C T C C A G T G A C G A T G A A G G T G A C G A A G C C G G G G A C C T G G C C T C G G T G T C C T C C A C C C C A C C T A T G C G G C C C C A G A T C A

4 ▬ ◄ t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a

5 ▬ ◄ t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a

6 ▬ ◄ t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a

7 ▬ ◄ t g g g g a t g a a g a a g a g g t a g a c c t g a t t c a g a a c t c c a g t g a c g a t g a a g g t g a c g a a g c c g g g g a c c t g g c c t c g g t g t c c t c c a c c c c a c c t a t g c g g c c c c a g a t c a
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c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t

g c c t g t c c t t g a t a a a g g t g g a c g g g a t g g a c c t c g c g t t c g g g a c g t a g a t a t a g t t c t c g a c c a c c g g a c t g g t c t c c g c c g c g g a g a t g t t a c g g t t g t a g t a c c t a

c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t

1 ▬ ◄ c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t

2 ▬ ◄ c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t

3 ▬ ◄ C G G A C A G G A A C T A T T T C C A C C T G C C C T A C C T G G A G C G C A A G C C C T G C A T C T A T A T C A A G A G C T G G T G G C C T G A C C A G A G G C G G C G C C T C T A C A A T G C C A A C A T C A T G G A T

4 ▬ ◄ c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t

5 ▬ ◄ c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t

6 ▬ ◄ c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t

7 ▬ ◄ c g g a c a g g a a c t a t t t c c a c c t g c c c t a c c t g g a g c g c a a g c c c t g c a t c t a t a t c a a g a g c t g g t g g c c t g a c c a g a g g c g g c g c c t c t a c a a t g c c a a c a t c a t g g a t
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c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g

g t g t a a c g a c t g t t c g a c c t t c t t c c g g a c t t a c t a c a t g t c c t c t a c t a g t t t t g c c t c t t c a g g a t g g g c c t c g c g g c g g a c g c c c c a c a c g a t c t c c t t g a g t c g a c

c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g

1 ▬ ◄ c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g

2 ▬ ◄ c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g

3 ▬ ◄ C A C A T T G C T G A C A A G C T G G A A G A A G G C C T G A A T G A T G T A C A G G A G A T G A T C A A A A C G G A G A A G T C C T A C C C G G A G C G C C G C C T G C G G G G T G T G C T A G A G G A A C T C A G C T G

4 ▬ ◄ c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g

5 ▬ ◄ c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g

6 ▬ ◄ c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g

7 ▬ ◄ c a c a t t g c t g a c a a g c t g g a a g a a g g c c t g a a t g a t g t a c a g g a g a t g a t c a a a a c g g a g a a g t c c t a c c c g g a g c g c c g c c t g c g g g g t g t g c t a g a g g a a c t c a g c t g
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t g g c t g c c a                                                                                                      

a c c g a c g g t                                                                                                      

t g g c t g c c a

1 ▬ ◄ t g g c t g c c a                                                                                                      

2 ▬ ◄ t g g c t g c c a                                                                                                      

3 ▬ ◄ T G G C T G C C A                                                                                                      

4 ▬ ◄ t g g c t g c c a                                                                                                      

5 ▬ ◄ t g g c t g c c a                                                                                                      

6 ▬ ◄ t g g c t g c c a G T G A G A C T G A T G G A G A G G G C A G G G T G G G A C A T G G G G A C A C T C T A G A C A G G G C A G G G C A G A G G T G G C T A A G T C C T G G C T C T T C T A C C C C T A C C C C T C T G C A G

7 ▬ ◄ t g g c t g c c a                                                                                                      
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hExon 21

c c g c t t c c t c t c c c t c t c g g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g t t g g a g a g c a t g g g a c a g c a g g

g g c g a a g g a g a g g g a g a g c c t g t t c c t g g t c c c g g c g a g c a g g g c g t g g t c c g a c c t a g c t c t c g c a g a a t t c a g g a c a t a c t c c c t c a a c c t c t c g t a c c c t g t c g t c c

c c g c t t c c t c t c c c t c t c g g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g t t g g a g a g c a t g g g a c a g c a g g

1 ▬ ◄ c c g c t t c c t c t c c c t c t c g g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g t t g g a g a g c a t g g g a c a g c a g g

2 ▬ ◄ c c g c t t c c t c t c c c t c t c g g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g t t g g a g a g c a t g g g a c a g c a g g

3 ▬ ◄ C C G C T T C C T C T C C C T C T C G G A C A A G G A C C A G G G C C G C T C G T C C C G C A C C A G G C T G G A T C G A G A G C G T C T T A A G T C C T G T A T G A G G G A G T T G G A G A G C A T G G G A C A G C A G G

4 ▬ ◄ c c g c t t c c t c t c c c t c t c g g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g t t g g a g a g c a t g g g a c a g c a g g

5 ▬ ◄ c c g c t t c c t c t c c c t c t c T g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g C t g g a g a g c a t g g g a c a g c a g g

6 ▬ ◄ c c g c t t c c t c t c c c t c t c T g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g C t g g a g a g c a t g g g a c a g c a g g

7 ▬ ◄ c c g c t t c c t c t c c c t c t c T g a c a a g g a c c a g g g c c g c t c g t c c c g c a c c a g g c t g g a t c g a g a g c g t c t t a a g t c c t g t a t g a g g g a g C t g g a g a g c a t g g g a c a g c a g g
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hExon 21

c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t c a t g c c a g a a c t t t c t g c a g a a g c t a c g c t t c c t g g c g g a t g a g c c c c a g c a c a g c

g g t t c t c g g a c t c c c g a g t c c a c t t c g c c g t g t g a c a a g c c c t g t t c g a c t c c a g t a c g g t c t t g a a a g a c g t c t t c g a t g c g a a g g a c c g c c t a c t c g g g g t c g t g t c g

c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t c a t g c c a g a a c t t t c t g c a g a a g c t a c g c t t c c t g g c g g a t g a g c c c c a g c a c a g c

1 ▬ ◄ c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t c a t g c c a g a a c t t t c t g c a g a a g c t a c g c t t c c t g g c g g a t g a g c c c c a g c a c a g c

2 ▬ ◄ c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t c a t g c c a g a a c t t t c t g c a g a a g c t a c g c t t c c t g g c g g a t g a g c c c c a g c a c a g c

3 ▬ ◄ C C A A G A G C C T G A G G G C T C A G G T G A A G C G G C A C A C T G T T C G G G A C A A G C T G A G G T C A T G C C A G A A C T T T C T G C A G A A G C T A C G C T T C C T G G C G G A T G A G C C C C A G C A C A G C

4 ▬ ◄ c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t c a t g c c a g a a c t t t c t g c a g a a g c t a c g c t t c c t g g c g g a t g a g c c c c a g c a c a g c

5 ▬ ◄ c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t T a t g c c a g a a c t t t c t g c a g a a A c t a c g c t t c c t g g c A g a t g a g c c c c a g c a c a g c

6 ▬ ◄ c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t T a t g c c a g a a c t t t c t g c a g a a A c t a c g c t t c c t g g c A g a t g a g c c c c a g c a c a g c

7 ▬ ◄ c c a a g a g c c t g a g g g c t c a g g t g a a g c g g c a c a c t g t t c g g g a c a a g c t g a g g t T a t g c c a g a a c t t t c t g c a g a a A c t a c g c t t c c t g g c A g a t g a g c c c c a g c a c a g c
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A ccI II

a t t c c g g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t c t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

t a a g g c c t a c a c a a g t a a a c c t a c t a c t c g t t g t t g t t t g c a t a g c g g a t a c g g g c g c a c g g a a g g t t t c t g g a c g a g a a g a g g t a g c a c c t c c t c c t t g a c c c g t t c c t

a t t c c g g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t c t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

1 ▬ ◄ a t t c c g g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t c t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

2 ▬ ◄ a t t c c g g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t c t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

3 ▬ ◄ A T T C C T G A T G T G T T C A T T T G G A T G A T G A G C A A C A A C A A A C G T A T C G C C T A T G C C C G C G T G C C T T C C A A A G A C C T G C T C T T C T C C A T C G T G G A G G A G G A A C T G G G C A A G G A

4 ▬ ◄ a t t c c T g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t c t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

5 ▬ ◄ a t t c c T g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t G t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

6 ▬ ◄ a t t c c T g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t G t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

7 ▬ ◄ a t t c c T g a t g t g t t c a t t t g g a t g a t g a g c a a c a a c a a a c g t a t c g c c t a t g c c c g c g t g c c t t c c a a a g a c c t g c t G t t c t c c a t c g t g g a g g a g g a a c t g g g c a a g g a

2660 2670 2680

O toferlin C DS

P C R produc t

c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g                                                                                

g a c g c g g t t t c a g t t c t g g g a g a a g g a c t t c                                                                                

c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g

1 ▬ ◄ c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g                                                                                

2 ▬ ◄ c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g                                                                                

3 ▬ ◄ C T G C G C C A A A G T C A A G A C C C T C T T C C T G A A G                                                                                

4 ▬ ◄ c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g                                                                                

5 ▬ ◄ c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g G T G C T G C G G G G G A T G G G C C A A G C T C G A G T G G G T G G G G T G G G T T C C T G T A G C A A C T C C G A T G A G G C T G G C A A G C C T A A G A

6 ▬ ◄ c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g                                                                                

7 ▬ ◄ c t g c g c c a a a g t c a a g a c c c t c t t c c t g a a g                                                                                

                                                                                                              

                                                                                                              

1 ▬ ◄                                                                                                               

2 ▬ ◄                                                                                                               

3 ▬ ◄                                                                                                               

4 ▬ ◄                                                                                                               

5 ▬ ◄ G C A G G A G G T G G A G C C C T T A A C T A G C A G G T G T T C A G G G G T C T G G A G C C C A C C T G T C C C C A C C T G C C T T C C C C C C T T A G T C T C T C A T A C C C A G C T C T G T C C G G T G A G G G G G T

6 ▬ ◄                                                                                                               

7 ▬ ◄                                                                                                               



Alignment_Upload.dna  (Linear / 5942 bp)

Printed from SnapGene®:  Sep 12, 2018  19:36 Page 8

                                                                                                              

                                                                                                              

1 ▬ ◄                                                                                                               

2 ▬ ◄                                                                                                               

3 ▬ ◄                                                                                                               

4 ▬ ◄                                                                                                               

5 ▬ ◄ A G G C G A A G C T C T A T C T A C C T T T G C C T A A A G C T T C A A C A C C A C C C T G G G C C T C C C T T A C C C T G G G A G T C C T G G A A A T T C T C A G G C T C T T G G T G A C C C T G A G C C T G C C C C T A

6 ▬ ◄                                                                                                               

7 ▬ ◄                                                                                                               
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 c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

 g a c g g t c c c t t c t c c c c g a a g c c g a g c c g t c c g a c c t g t c a t g t c c g g t t c g a c c t c g a g a t g g a c a c c g a c c c g g a g t c g t t c g t c g c t t t c c t g a a g g a c a c a c c a g

c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

1 ▬ ◄  c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

2 ▬ ◄  c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

3 ▬ ◄  C T G C C A G G G A A G A G G G G C T T C G G C T C G G C A G G C T G G A C A G T A C A G G C C A A G C T G G A G C T C T A C C T G T G G C T G G G C C T C A G C A A G C A G C G A A A G G A C T T C C T G T G T G G T C

4 ▬ ◄  c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

5 ▬ ◄ G c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

6 ▬ ◄  c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

7 ▬ ◄  c t g c c a g g g a a g a g g g g c t t c g g c t c g g c a g g c t g g a c a g t a c a g g c c a a g c t g g a g c t c t a c c t g t g g c t g g g c c t c a g c a a g c a g c g a a a g g a c t t c c t g t g t g g t c

2800 2810 2820 2830 2840 2850 2860 2870 2880 2890
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C 2D

Rev P rimer

t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

a c g g g a c a c c g a a g c t c c t c c a g t t c c g t c g g g t t c c g g a c c c g g a c g t a a g g a a a g g c g g g t a g t c g g a t c a g a t g t g g t t c t t c g t t c g g a a g g t c g a g g c t c g t g t g

t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

1 ▬ ◄ t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

2 ▬ ◄ t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

3 ▬ ◄ T G C C C T G T G G C T T C G A G G A G G T C A A G G C A G C C C A A G G C C T G G G C C T G C A T T C C T T T C C G C C C A T C A G C C T A G T C T A C A C C A A G A A G C A A G C C T T C C A G C T C C G A G C A C A C

4 ▬ ◄ t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

5 ▬ ◄ t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

6 ▬ ◄ t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

7 ▬ ◄ t g c c c t g t g g c t t c g a g g a g g t c a a g g c a g c c c a a g g c c t g g g c c t g c a t t c c t t t c c g c c c a t c a g c c t a g t c t a c a c c a a g a a g c a a g c c t t c c a g c t c c g a g c a c a c

2910 2920 2930 2940 2950 2960 2970 2980 2990 3000
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Rev P rimer

a t g t a t c a g g c c c g a a g c c t c t t t g c t g c t g a c a g c a g t g g g c t c t c t g a t c c c t t t g c c c g t g t c t t c t t c a t c a a c c a g a g c c a a t g c a c t g a g g t t c t a a a c g a g a c

t a c a t a g t c c g g g c t t c g g a g a a a c g a c g a c t g t c g t c a c c c g a g a g a c t a g g g a a a c g g g c a c a g a a g a a g t a g t t g g t c t c g g t t a c g t g a c t c c a a g a t t t g c t c t g

a t g t a t c a g g c c c g a a g c c t c t t t g c t g c t g a c a g c a g t g g g c t c t c t g a t c c c t t t g c c c g t g t c t t c t t c a t c a a c c a g a g c c a a t g c a c t g a g g t t c t a a a c g a g a c

1 ▬ ◄ a t g t a t c a g g c c c g a a g c c t c t t t g c t g c t g a c a g c a g t g g g c t c t c t g a t c c c t t t g c c c g t g t c t t c t t c a t c a a c c a g a g c c a a t g c a c t g a g g t t c t a a a c g a g a c

2 ▬ ◄ a t g t a t c a g g c c c g a a g c c t c t t                                                                                        

3 ▬ ◄ A T G T A T C A G G C C C G A A G C C T C T T T G C T G C T G A C A G C A G T G G G C T C T C T G A T C C C T T T G C C C G T G T C T T C T T C A T C A A C C A G A G C C A A T G C A C T G A G G T T C T A A A C G A G A C

4 ▬ ◄ a t g t a t c a g g c c c g a a g c c t c t t                                                                                        

5 ▬ ◄ a t g t a t c a g g c c c g a a g c c t c t t                                                                                        

6 ▬ ◄ a t g t a t c a g g c c c g a a g c c t c t t                                                                                        

7 ▬ ◄ a t g t a t c a g g c c c g a a g c c t c t t                                                                                        
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a c t g t g t c c c a c c t g g g a c c a g a t g c t g g t a t t t g a c a a c c t g g a g c t g t a c g g t g a a g c t c a c g a g t t a c g a g a t g a t c c c c c c a t c a t t g t c a t t g a a a t c t a c g a c c

t g a c a c a g g g t g g a c c c t g g t c t a c g a c c a t a a a c t g t t g g a c c t c g a c a t g c c a c t t c g a g t g c t c a a t g c t c t a c t a g g g g g g t a g t a a c a g t a a c t t t a g a t g c t g g

a c t g t g t c c c a c c t g g g a c c a g a t g c t g g t a t t t g a c a a c c t g g a g c t g t a c g g t g a a g c t c a c g a g t t a c g a g a t g a t c c c c c c a t c a t t g t c a t t g a a a t c t a c g a c c

1 ▬ ◄ a c t g t g t c c c a c c t g g g a c c a g a t g c t g g t a t t t g a c a a c c t g g a g c t g t a c g g t g a a g c t c a c g a g t t a c g a g a t g a t c c c c c c a t c a t t g t c a t t g a a a t c t a c g a c c

3 ▬ ◄ A C T G T G T C C C A C C T G G G A C C A G A T G C T G G T A T T T G A C A A C C T G G A G C T G T A C G G T G A A G C T C A C G A G T T A C G A G A T G A T C C C C C C A T C A T T G T C A T T G A A A T C T A C G A C C

3130 3140 3150 3160 3170 3180 3190 3200 3210 3220

O toferlin C DS

C 2D

a g g a c a g c a t g g g c a a a g c c g a c t t c a t g g g c c g g a c c t t c g c c a a g c c c c t g g t g a a g a t g g c a g a t g a a g c a t a c t g c c c a c c t c g c t t c c c g c c g c a g c t t g a g t a c

t c c t g t c g t a c c c g t t t c g g c t g a a g t a c c c g g c c t g g a a g c g g t t c g g g g a c c a c t t c t a c c g t c t a c t t c g t a t g a c g g g t g g a g c g a a g g g c g g c g t c g a a c t c a t g

a g g a c a g c a t g g g c a a a g c c g a c t t c a t g g g c c g g a c c t t c g c c a a g c c c c t g g t g a a g a t g g c a g a t g a a g c a t a c t g c c c a c c t c g c t t c c c g c c g c a g c t t g a g t a c

1 ▬ ◄ a g g a c a g c a t g g g c a a a g c c g a c t t c a t g g g c c g g a c c t t c g c c a a g c c c c t g g t g a a g a t g g c a g a t g a a g c a t a c t g c c c a c c t c g c t t c c c g c c g c a g c t t g a g t a c

3 ▬ ◄ A G G A C A G C A T G G G C A A A G C C G A C T T C A T G G G C C G G A C C T T C G C C A A G C C C C T G G T G A A G A T G G C A G A T G A A G C A T A C T G C C C A C C T C G C T T C C C G C C G C A G C T T G A G T A C

3240 3250 3260 3270 3280 3290 3300 3310 3320 3330

O toferlin C DS

C 2D

t a c c a g a t c t a c c g a g g c a g t g c c a c t g c c g g a g a c c t a c t g g c t g c c t t c g a g c t g c t g c a g a t t g g g c c a t c a g g g a a g g c t g a c c t g c c a c c c a t c a a t g g c c c a g t

a t g g t c t a g a t g g c t c c g t c a c g g t g a c g g c c t c t g g a t g a c c g a c g g a a g c t c g a c g a c g t c t a a c c c g g t a g t c c c t t c c g a c t g g a c g g t g g g t a g t t a c c g g g t c a

t a c c a g a t c t a c c g a g g c a g t g c c a c t g c c g g a g a c c t a c t g g c t g c c t t c g a g c t g c t g c a g a t t g g g c c a t c a g g g a a g g c t g a c c t g c c a c c c a t c a a t g g c c c a g t

1 ▬ ◄ t a c c a g a t c t a c c g a g g c a g t g c c a c t g c c g g a g a c c t a c t g g c t g c c t t c g a g c t g c t g c a g a t t g g g c c a t c a g g g a a g g c t g a c c t g c c a c c c a t c a a t g g c c c a g t

3 ▬ ◄ T A C C A G A T C T A C C G A G G C A G T G C C A C T G C C G G A G A C C T A C T G G C T G C C T T C G A G C T G C T G C A G A T T G G G C C A T C A G G G A A G G C T G A C C T G C C A C C C A T C A A T G G C C C A G T

3350 3360 3370 3380 3390 3400 3410 3420 3430 3440

O toferlin C DS

g g a c a t g g a c a g a g g g c c c a t c a t g c c t g t g c c c g t g g g a a t c c g g c c a g t g c t c a g c a a g t a c c g a g t g g a g g t g c t g t t c t g g g g c c t g a g g g a c c t a a a g a g g g t g a

c c t g t a c c t g t c t c c c g g g t a g t a c g g a c a c g g g c a c c c t t a g g c c g g t c a c g a g t c g t t c a t g g c t c a c c t c c a c g a c a a g a c c c c g g a c t c c c t g g a t t t c t c c c a c t

g g a c a t g g a c a g a g g g c c c a t c a t g c c t g t g c c c g t g g g a a t c c g g c c a g t g c t c a g c a a g t a c c g a g t g g a g g t g c t g t t c t g g g g c c t g a g g g a c c t a a a g a g g g t g a

1 ▬ ◄ g g a c a t g g a c a g a g g g c c c a t c a t g c c t g t g c c c g t g g g a a t c c g g c c a g t g c t c a g c a a g t a c c g a g t g g a g g t g c t g t t c t g g g g c c t g a g g g a c c t a a a g a g g g t g a

3 ▬ ◄ G G A C A T G G A C A G A G G G C C C A T C A T G C C T G T G C C C G T G G G A A T C C G G C C A G T G C T C A G C A A G T A C C G A G T G G A G G T G C T G T T C T G G G G C C T G A G G G A C C T A A A G A G G G T G A

3460 3470 3480 3490 3500 3510 3520 3530 3540 3550

AanI

O toferlin C DS

a c c t g g c c c a g g t g g a c c g a c c a c g g g t g g a c a t c g a g t g t g c a g g a a a g g g g g t a c a a t c c t c c c t g a t t c a c a a t t a t a a g a a g a a c c c c a a c t t c a a c a c g c t g g t c

t g g a c c g g g t c c a c c t g g c t g g t g c c c a c c t g t a g c t c a c a c g t c c t t t c c c c c a t g t t a g g a g g g a c t a a g t g t t a a t a t t c t t c t t g g g g t t g a a g t t g t g c g a c c a g

a c c t g g c c c a g g t g g a c c g a c c a c g g g t g g a c a t c g a g t g t g c a g g a a a g g g g g t a c a a t c c t c c c t g a t t c a c a a t t a t a a g a a g a a c c c c a a c t t c a a c a c g c t g g t c

1 ▬ ◄ a c c t g g c c c a g g t g g a c c g a c c a c g g g t g g a c a t c g a g t g t g c a g g a a a g g g g g t a c a a t c c t c c c t g a t t c a c a a t t a t a a g a a g a a c c c c a a c t t c a a c a c g c t g g t c

3 ▬ ◄ A C C T G G C C C A G G T G G A C C G A C C A C G G G T G G A C A T C G A G T G T G C A G G A A A G G G G G T A C A A T C C T C C C T G A T T C A C A A T T A T A A G A A G A A C C C C A A C T T C A A C A C G C T G G T C

3570 3580 3590 3600 3610 3620 3630 3640 3650 3660

O toferlin C DS

a a g t g g t t t g a a g t g g a c c t c c c g g a g a a t g a g c t c c t g c a c c c a c c c t t g a a c a t c c g a g t g g t a g a t t g c c g g g c c t t t g g a c g a t a c a c c c t g g t g g g t t c c c a c g c

t t c a c c a a a c t t c a c c t g g a g g g c c t c t t a c t c g a g g a c g t g g g t g g g a a c t t g t a g g c t c a c c a t c t a a c g g c c c g g a a a c c t g c t a t g t g g g a c c a c c c a a g g g t g c g

a a g t g g t t t g a a g t g g a c c t c c c g g a g a a t g a g c t c c t g c a c c c a c c c t t g a a c a t c c g a g t g g t a g a t t g c c g g g c c t t t g g a c g a t a c a c c c t g g t g g g t t c c c a c g c

1 ▬ ◄ a a g t g g t t t g a a g t g g a c c t c c c g g a g a a t g a g c t c c t g c a c c c a c c c t t g a a c a t c c g a g t g g t a g a t t g c c g g g c c t t t g g a c g a t a c a c c c t g g t g g g t t c c c a c g c

3 ▬ ◄ A A G T G G T T T G A A G T G G A C C T C C C G G A G A A T G A G C T C C T G C A C C C A C C C T T G A A C A T C C G A G T G G T A G A T T G C C G G G C C T T T G G A C G A T A C A C C C T G G T G G G T T C C C A C G C

3680 3690 3700 3710 3720 3730 3740 3750 3760 3770

O toferlin C DS

a g t c a g c t c a c t g a g g c g c t t c a t c t a c c g a c c t c c a g a c c g c t c a g c c c c c a a c t g g a a c a c c a c a g g g g a g g t t g t a g t a a g c a t g g a g c c t g a g g a g c c a g t t a a g a

t c a g t c g a g t g a c t c c g c g a a g t a g a t g g c t g g a g g t c t g g c g a g t c g g g g g t t g a c c t t g t g g t g t c c c c t c c a a c a t c a t t c g t a c c t c g g a c t c c t c g g t c a a t t c t

a g t c a g c t c a c t g a g g c g c t t c a t c t a c c g a c c t c c a g a c c g c t c a g c c c c c a a c t g g a a c a c c a c a g g g g a g g t t g t a g t a a g c a t g g a g c c t g a g g a g c c a g t t a a g a

1 ▬ ◄ a g t c a g c t c a c t g a g g c g c t t c a t c t a c c g a c c t c c a g a c c g c t c a g c c c c c a a c t g g a a c a c c a c a g g g g a g g t t g t a g t a a g c a t g g a g c c t g a g g a g c c a g t t a a g a

3 ▬ ◄ A G T C A G C T C A C T G A G G C G C T T C A T C T A C C G A C C T C C A G A C C G C T C A G C C C C C A A C T G G A A C A C C A C A G G G G A G G T T G T A G T A A G C A T G G A G C C T G A G G A G C C A G T T A A G A
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3790 3800 3810 3820 3830 3840 3850 3860 3870 3880

O toferlin C DS

a g c t g g a g a c c a t g g t g a a a c t g g a t g c g a c t t c t g a t g c t g t g g t c a a g g t g g a t g t g g c t g a a g a t g a g a a g g a a a g g a a g a a g a a g a a a a a g a a a g g c c c g t c a g a g

t c g a c c t c t g g t a c c a c t t t g a c c t a c g c t g a a g a c t a c g a c a c c a g t t c c a c c t a c a c c g a c t t c t a c t c t t c c t t t c c t t c t t c t t c t t t t t c t t t c c g g g c a g t c t c

a g c t g g a g a c c a t g g t g a a a c t g g a t g c g a c t t c t g a t g c t g t g g t c a a g g t g g a t g t g g c t g a a g a t g a g a a g g a a a g g a a g a a g a a g a a a a a g a a a g g c c c g t c a g a g

1 ▬ ◄ a g c t g g a g a c c a t g g t g a a a c t g g a t g c g a c t t c t g a t g c t g t g g t c a a g g t g g a t g t g g c t g a a g a t g a g a a g g a a a g g a a g a a g a a g a a a a a g a a a g g c c c g t c a g a g

3 ▬ ◄ A G C T G G A G A C C A T G G T G A A A C T G G A T G C G A C T T C T G A T G C T G T G G T C A A G G T G G A T G T G G C T G A A G A T G A G A A G G A A A G G A A G A A G A A G A A A A A G A A A G G C C C G T C A G A G

3900 3910 3920 3930 3940 3950 3960 3970 3980 3990

PaeI

O toferlin C DS

g a g c c a g a g g a g g a a g a g c c c g a t g a g a g c a t g c t g g a t t g g t g g t c c a a g t a c t t c g c c t c c a t c g a c a c a a t g a a g g a g c a a c t t c g a c a a c a t g a g a c c t c t g g a a c

c t c g g t c t c c t c c t t c t c g g g c t a c t c t c g t a c g a c c t a a c c a c c a g g t t c a t g a a g c g g a g g t a g c t g t g t t a c t t c c t c g t t g a a g c t g t t g t a c t c t g g a g a c c t t g

g a g c c a g a g g a g g a a g a g c c c g a t g a g a g c a t g c t g g a t t g g t g g t c c a a g t a c t t c g c c t c c a t c g a c a c a a t g a a g g a g c a a c t t c g a c a a c a t g a g a c c t c t g g a a c

1 ▬ ◄ g a g c c a g a g g a g g a a g a g c c c g a t g a g a g c a t g c t g g a t t g g t g g t c c a a g t a c t t c g c c t c c a t c g a c a c a a t g a a g g a g c a a c t t c g a c a a c a t g a g a c c t c t g g a a c

3 ▬ ◄ G A G C C A G A G G A G G A A G A G C C C G A T G A G A G C A T G C T G G A T T G G T G G T C C A A G T A C T T C G C C T C C A T C G A C A C A A T G A A G G A G C A A C T T C G A C A A C A T G A G A C C T C T G G A A C

4010 4020 4030 4040 4050 4060 4070 4080 4090 4100

Eco47III

O toferlin C DS

t g a c t t g g a a g a g a a g g a a g a g a t g g a a a g c g c t g a g g g c c t g a a g g g a c c a a t g a a g a g c a a g g a g a a g t c c a g a g c t g c a a a g g a g g a g a a a a a g a a g a a a a a c c a g a

a c t g a a c c t t c t c t t c c t t c t c t a c c t t t c g c g a c t c c c g g a c t t c c c t g g t t a c t t c t c g t t c c t c t t c a g g t c t c g a c g t t t c c t c c t c t t t t t c t t c t t t t t g g t c t

t g a c t t g g a a g a g a a g g a a g a g a t g g a a a g c g c t g a g g g c c t g a a g g g a c c a a t g a a g a g c a a g g a g a a g t c c a g a g c t g c a a a g g a g g a g a a a a a g a a g a a a a a c c a g a

1 ▬ ◄ t g a c t t g g a a g a g a a g g a a g a g a t g g a a a g c g c t g a g g g c c t g a a g g g a c c a a t g a a g a g c a a g g a g a a g t c c a g a g c t g c a a a g g a g g a g a a a a a g a a g a a a a a c c a g a

3 ▬ ◄ T G A C T T G G A A G A G A A G G A A G A G A T G G A A A G C G C T G A G G G C C T G A A G G G A C C A A T G A A G A G C A A G G A G A A G T C C A G A G C T G C A A A G G A G G A G A A A A A G A A G A A A A A C C A G A

4120 4130 4140 4150 4160 4170 4180 4190 4200 4210

Bsu15I*

O toferlin C DS

g c c c t g g c c c t g g c c a g g g a t c g g a g g c t c c t g a g a a g a a g a a a g c c a a g a t c g a t g a g c t t a a g g t g t a c c c c a a g g a g c t g g a a t c g g a g t t t g a c a g c t t t g a g g a c

c g g g a c c g g g a c c g g t c c c t a g c c t c c g a g g a c t c t t c t t c t t t c g g t t c t a g c t a c t c g a a t t c c a c a t g g g g t t c c t c g a c c t t a g c c t c a a a c t g t c g a a a c t c c t g

g c c c t g g c c c t g g c c a g g g a t c g g a g g c t c c t g a g a a g a a g a a a g c c a a g a t c g a t g a g c t t a a g g t g t a c c c c a a g g a g c t g g a a t c g g a g t t t g a c a g c t t t g a g g a c

1 ▬ ◄ g c c c t g g c c c t g g c c a g g g a t c g g a g g c t c c t g a g a a g a a g a a a g c c a a g a t c g a t g a g c t t a a g g t g t a c c c c a a g g a g c t g g a a t c g g a g t t t g a c a g c t t t g a g g a c

3 ▬ ◄ G C C C T G G C C C T G G C C A G G G A T C G G A G G C T C C T G A G A A G A A G A A A G C C A A G A T C G A T G A G C T T A A G G T G T A C C C C A A G G A G C T G G A A T C G G A G T T T G A C A G C T T T G A G G A C

4230 4240 4250 4260 4270 4280 4290 4300 4310 4320

O toferlin C DS

t g g c t g c a c a c c t t c a a c c t g t t g a g g g g c a a g a c g g g a g a t g a t g a g g a t g g c t c c a c a g a g g a g g a g c g c a t a g t a g g c c g a t t c a a g g g c t c c c t c t g t g t g t a c a a

a c c g a c g t g t g g a a g t t g g a c a a c t c c c c g t t c t g c c c t c t a c t a c t c c t a c c g a g g t g t c t c c t c c t c g c g t a t c a t c c g g c t a a g t t c c c g a g g g a g a c a c a c a t g t t

t g g c t g c a c a c c t t c a a c c t g t t g a g g g g c a a g a c g g g a g a t g a t g a g g a t g g c t c c a c a g a g g a g g a g c g c a t a g t a g g c c g a t t c a a g g g c t c c c t c t g t g t g t a c a a

1 ▬ ◄ t g g c t g c a c a c c t t c a a c c t g t t g a g g g g c a a g a c g g g a g a t g a t g a g g a t g g c t c c a c a g a g g a g g a g c g c a t a g t a g g c c g a t t c a a g g g c t c c c t c t g t g t g t a c a a

3 ▬ ◄ T G G C T G C A C A C C T T C A A C C T G T T G A G G G G C A A G A C G G G A G A T G A T G A G G A T G G C T C C A C A G A G G A G G A G C G C A T A G T A G G C C G A T T C A A G G G C T C C C T C T G T G T G T A C A A

4340 4350 4360 4370 4380 4390 4400 4410 4420 4430

XhoI

O toferlin C DS

C 2E

a g t g c c a c t c c c a g a a g a t g t a t c t c g a g a a g c t g g c t a t g a t c c c a c c t a t g g a a t g t t c c a g g g c a t c c c a a g c a a t g a c c c c a t c a a t g t g c t g g t c c g a a t c t a t g

t c a c g g t g a g g g t c t t c t a c a t a g a g c t c t t c g a c c g a t a c t a g g g t g g a t a c c t t a c a a g g t c c c g t a g g g t t c g t t a c t g g g g t a g t t a c a c g a c c a g g c t t a g a t a c

a g t g c c a c t c c c a g a a g a t g t a t c t c g a g a a g c t g g c t a t g a t c c c a c c t a t g g a a t g t t c c a g g g c a t c c c a a g c a a t g a c c c c a t c a a t g t g c t g g t c c g a a t c t a t g

1 ▬ ◄ a g t g c c a c t c c c a g a a g a t g t a t c t c g a g a a g c t g g c t a t g a t c c c a c c t a t g g a a t g t t c c a g g g c a t c c c a a g c a a t g a c c c c a t c a a t g t g c t g g t c c g a a t c t a t g

3 ▬ ◄ A G T G C C A C T C C C A G A A G A T G T A T C T C G A G A A G C T G G C T A T G A T C C C A C C T A T G G A A T G T T C C A G G G C A T C C C A A G C A A T G A C C C C A T C A A T G T G C T G G T C C G A A T C T A T G

4450 4460 4470 4480 4490 4500 4510 4520 4530 4540

O toferlin C DS

C 2E

t g g t c c g g g c c a c a g a c c t g c a c c c g g c c g a c a t c a a t g g c a a a g c t g a c c c c t a t a t t g c c a t c a a g t t a g g c a a g a c c g a c a t c c g a g a c a a g g a g a a c t a c a t c t c c

a c c a g g c c c g g t g t c t g g a c g t g g g c c g g c t g t a g t t a c c g t t t c g a c t g g g g a t a t a a c g g t a g t t c a a t c c g t t c t g g c t g t a g g c t c t g t t c c t c t t g a t g t a g a g g

t g g t c c g g g c c a c a g a c c t g c a c c c g g c c g a c a t c a a t g g c a a a g c t g a c c c c t a t a t t g c c a t c a a g t t a g g c a a g a c c g a c a t c c g a g a c a a g g a g a a c t a c a t c t c c

1 ▬ ◄ t g g t c c g g g c c a c a g a c c t g c a c c c g g c c g a c a t c a a t g g c a a a g c t g a c c c c t a t a t t g c c a t c a a g t t a g g c a a g a c c g a c a t c c g a g a c a a g g a g a a c t a c a t c t c c

3 ▬ ◄ T G G T C C G G G C C A C A G A C C T G C A C C C G G C C G A C A T C A A T G G C A A A G C T G A C C C C T A T A T T G C C A T C A A G T T A G G C A A G A C C G A C A T C C G A G A C A A G G A G A A C T A C A T C T C C
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4560 4570 4580 4590 4600 4610 4620 4630 4640 4650

O toferlin C DS

C 2E

a a g c a g c t c a a c c c t g t g t t t g g g a a g t c c t t t g a c a t t g a g g c c t c c t t c c c c a t g g a g t c c a t g t t g a c a g t g g c c g t g t a c g a c t g g g a t c t g g t g g g c a c t g a t g a

t t c g t c g a g t t g g g a c a c a a a c c c t t c a g g a a a c t g t a a c t c c g g a g g a a g g g g t a c c t c a g g t a c a a c t g t c a c c g g c a c a t g c t g a c c c t a g a c c a c c c g t g a c t a c t

a a g c a g c t c a a c c c t g t g t t t g g g a a g t c c t t t g a c a t t g a g g c c t c c t t c c c c a t g g a g t c c a t g t t g a c a g t g g c c g t g t a c g a c t g g g a t c t g g t g g g c a c t g a t g a

1 ▬ ◄ a a g c a g c t c a a c c c t g t g t t t g g g a a g t c c t t t g a c a t t g a g g c c t c c t t c c c c a t g g a g t c c a t g t t g a c a g t g g c c g t g t a c g a c t g g g a t c t g g t g g g c a c t g a t g a

3 ▬ ◄ A A G C A G C T C A A C C C T G T G T T T G G G A A G T C C T T T G A C A T T G A G G C C T C C T T C C C C A T G G A G T C C A T G T T G A C A G T G G C C G T G T A C G A C T G G G A T C T G G T G G G C A C T G A T G A

4670 4680 4690 4700 4710 4720 4730 4740 4750 4760

KflI

O toferlin C DS

C 2E

c c t c a t c g g a g a a a c c a a g a t t g a c c t g g a a a a c c g c t t c t a c a g c a a g c a t c g c g c c a c c t g c g g c a t c g c a c a g a c c t a t t c c a t a c a t g g c t a c a a t a t c t g g a g g g

g g a g t a g c c t c t t t g g t t c t a a c t g g a c c t t t t g g c g a a g a t g t c g t t c g t a g c g c g g t g g a c g c c g t a g c g t g t c t g g a t a a g g t a t g t a c c g a t g t t a t a g a c c t c c c

c c t c a t c g g a g a a a c c a a g a t t g a c c t g g a a a a c c g c t t c t a c a g c a a g c a t c g c g c c a c c t g c g g c a t c g c a c a g a c c t a t t c c a t a c a t g g c t a c a a t a t c t g g a g g g

1 ▬ ◄ c c t c a t c g g a g a a a c c a a g a t t g a c c t g g a a a a c c g c t t c t a c a g c a a g c a t c g c g c c a c c t g c g g c a t c g c a c a g a c c t a t t c c a t a c a t g g c t a c a a t a t c t g g a g g g

3 ▬ ◄ C C T C A T C G G A G A A A C C A A G A T T G A C C T G G A A A A C C G C T T C T A C A G C A A G C A T C G C G C C A C C T G C G G C A T C G C A C A G A C C T A T T C C A T A C A T G G C T A C A A T A T C T G G A G G G

4780 4790 4800 4810 4820 4830 4840 4850 4860 4870

O toferlin C DS

C 2E

a c c c c a t g a a g c c c a g c c a g a t c c t g a c a c g c c t c t g t a a a g a g g g c a a a g t g g a c g g c c c c c a c t t t g g t c c c c a t g g g a g a g t g a g g g t t g c c a a c c g t g t c t t c a c g

t g g g g t a c t t c g g g t c g g t c t a g g a c t g t g c g g a g a c a t t t c t c c c g t t t c a c c t g c c g g g g g t g a a a c c a g g g g t a c c c t c t c a c t c c c a a c g g t t g g c a c a g a a g t g c

a c c c c a t g a a g c c c a g c c a g a t c c t g a c a c g c c t c t g t a a a g a g g g c a a a g t g g a c g g c c c c c a c t t t g g t c c c c a t g g g a g a g t g a g g g t t g c c a a c c g t g t c t t c a c g

1 ▬ ◄ a c c c c a t g a a g c c c a g c c a g a t c c t g a c a c g c c t c t g t a a a g a g g g c a a a g t g g a c g g c c c c c a c t t t g g t c c c c a t g g g a g a g t g a g g g t t g c c a a c c g t g t c t t c a c g

3 ▬ ◄ A C C C C A T G A A G C C C A G C C A G A T C C T G A C A C G C C T C T G T A A A G A G G G C A A A G T G G A C G G C C C C C A C T T T G G T C C C C A T G G G A G A G T G A G G G T T G C C A A C C G T G T C T T C A C G

4890 4900 4910 4920 4930 4940 4950 4960 4970 4980

O toferlin C DS

g g g c c t t c a g a a a t a g a g g a t g a g a a t g g t c a g a g g a a g c c c a c a g a t g a g c a c g t g g c a c t g t c t g c t c t g a g a c a c t g g g a g g a c a t c c c c c g g g t g g g c t g c c g c c t

c c c g g a a g t c t t t a t c t c c t a c t c t t a c c a g t c t c c t t c g g g t g t c t a c t c g t g c a c c g t g a c a g a c g a g a c t c t g t g a c c c t c c t g t a g g g g g c c c a c c c g a c g g c g g a

g g g c c t t c a g a a a t a g a g g a t g a g a a t g g t c a g a g g a a g c c c a c a g a t g a g c a c g t g g c a c t g t c t g c t c t g a g a c a c t g g g a g g a c a t c c c c c g g g t g g g c t g c c g c c t

1 ▬ ◄ g g g c c t t c a g a a a t a g a g g a t g a g a a t g g t c a g a g g a a g c c c a c a g a t g a g c a c g t g g c a c t g t c t g c t c t g a g a c a c t g g g a g g a c a t c c c c c g g g t g g g c t g c c g c c t

3 ▬ ◄ G G G C C T T C A G A A A T A G A G G A T G A G A A T G G T C A G A G G A A G C C C A C A G A T G A G C A C G T G G C A C T G T C T G C T C T G A G A C A C T G G G A G G A C A T C C C C C G G G T G G G C T G C C G C C T

5000 5010 5020 5030 5040 5050 5060 5070 5080 5090

O toferlin C DS

t g t g c c g g a a c a c g t g g a g a c c a g g c c g c t g c t c a a c c c t g a c a a g c c a g g c a t t g a g c a g g g c c g c c t g g a g c t g t g g g t g g a c a t g t t c c c c a t g g a c a t g c c a g c c c

a c a c g g c c t t g t g c a c c t c t g g t c c g g c g a c g a g t t g g g a c t g t t c g g t c c g t a a c t c g t c c c g g c g g a c c t c g a c a c c c a c c t g t a c a a g g g g t a c c t g t a c g g t c g g g

t g t g c c g g a a c a c g t g g a g a c c a g g c c g c t g c t c a a c c c t g a c a a g c c a g g c a t t g a g c a g g g c c g c c t g g a g c t g t g g g t g g a c a t g t t c c c c a t g g a c a t g c c a g c c c

1 ▬ ◄ t g t g c c g g a a c a c g t g g a g a c c a g g c c g c t g c t c a a c c c t g a c a a g c c a g g c a t t g a g c a g g g c c g c c t g g a g c t g t g g g t g g a c a t g t t c c c c a t g g a c a t g c c a g c c c

3 ▬ ◄ T G T G C C G G A A C A C G T G G A G A C C A G G C C G C T G C T C A A C C C T G A C A A G C C A G G C A T T G A G C A G G G C C G C C T G G A G C T G T G G G T G G A C A T G T T C C C C A T G G A C A T G C C A G C C C

5110 5120 5130 5140 5150 5160 5170 5180 5190 5200

O toferlin C DS

C 2F

c t g g g a c a c c t c t g g a t a t a t c c c c c a g g a a a c c c a a g a a g t a c g a g c t g c g g g t c a t c g t g t g g a a c a c a g a c g a g g t g g t c c t g g a a g a c g a t g a t t t c t t c a c g g g a

g a c c c t g t g g a g a c c t a t a t a g g g g g t c c t t t g g g t t c t t c a t g c t c g a c g c c c a g t a g c a c a c c t t g t g t c t g c t c c a c c a g g a c c t t c t g c t a c t a a a g a a g t g c c c t

c t g g g a c a c c t c t g g a t a t a t c c c c c a g g a a a c c c a a g a a g t a c g a g c t g c g g g t c a t c g t g t g g a a c a c a g a c g a g g t g g t c c t g g a a g a c g a t g a t t t c t t c a c g g g a

1 ▬ ◄ c t g g g a c a c c t c t g g a t a t a t c c c c c a g g a a a c c c a a g a a g t a c g a g c t g c g g g t c a t c g t g t g g a a c a c a g a c g a g g t g g t c c t g g a a g a c g a t g a t t t c t t c a c g g g a

3 ▬ ◄ C T G G G A C A C C T C T G G A T A T A T C C C C C A G G A A A C C C A A G A A G T A C G A G C T G C G G G T C A T C G T G T G G A A C A C A G A C G A G G T G G T C C T G G A A G A C G A T G A T T T C T T C A C G G G A

5220 5230 5240 5250 5260 5270 5280 5290 5300 5310

O toferlin C DS

C 2F

g a g a a g t c c a g t g a c a t t t t t g t g a g g g g g t g g c t g a a g g g c c a g c a g g a g g a c a a a c a g g a c a c a g a t g t c c a c t a t c a c t c c c t c a c g g g g g a g g g c a a c t t c a a c t g

c t c t t c a g g t c a c t g t a a a a a c a c t c c c c c a c c g a c t t c c c g g t c g t c c t c c t g t t t g t c c t g t g t c t a c a g g t g a t a g t g a g g g a g t g c c c c c t c c c g t t g a a g t t g a c

g a g a a g t c c a g t g a c a t t t t t g t g a g g g g g t g g c t g a a g g g c c a g c a g g a g g a c a a a c a g g a c a c a g a t g t c c a c t a t c a c t c c c t c a c g g g g g a g g g c a a c t t c a a c t g

1 ▬ ◄ g a g a a g t c c a g t g a c a t t t t t g t g a g g g g g t g g c t g a a g g g c c a g c a g g a g g a c a a a c a g g a c a c a g a t g t c c a c t a t c a c t c c c t c a c g g g g g a g g g c a a c t t c a a c t g

3 ▬ ◄ G A G A A G T C C A G T G A C A T T T T T G T G A G G G G G T G G C T G A A G G G C C A G C A G G A G G A C A A A C A G G A C A C A G A T G T C C A C T A T C A C T C C C T C A C G G G G G A G G G C A A C T T C A A C T G
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5330 5340 5350 5360 5370 5380 5390 5400 5410 5420

O toferlin C DS

C 2F

g a g a t a c c t c t t c c c c t t c g a c t a c c t a g c g g c c g a a g a g a a g a t c g t t a t g t c c a a a a a g g a g t c t a t g t t c t c c t g g g a t g a g a c g g a g t a c a a g a t c c c t g c g c g g c

c t c t a t g g a g a a g g g g a a g c t g a t g g a t c g c c g g c t t c t c t t c t a g c a a t a c a g g t t t t t c c t c a g a t a c a a g a g g a c c c t a c t c t g c c t c a t g t t c t a g g g a c g c g c c g

g a g a t a c c t c t t c c c c t t c g a c t a c c t a g c g g c c g a a g a g a a g a t c g t t a t g t c c a a a a a g g a g t c t a t g t t c t c c t g g g a t g a g a c g g a g t a c a a g a t c c c t g c g c g g c

1 ▬ ◄ g a g a t a c c t c t t c c c c t t c g a c t a c c t a g c g g c c g a a g a g a a g a t c g t t a t g t c c a a a a a g g a g t c t a t g t t c t c c t g g g a t g a g a c g g a g t a c a a g a t c c c t g c g c g g c

3 ▬ ◄ G A G A T A C C T C T T C C C C T T C G A C T A C C T A G C G G C C G A A G A G A A G A T C G T T A T G T C C A A A A A G G A G T C T A T G T T C T C C T G G G A T G A G A C G G A G T A C A A G A T C C C T G C G C G G C

5440 5450 5460 5470 5480 5490 5500 5510 5520 5530

Alw44IBshTI

O toferlin C DS

C 2F

t c a c c c t g c a g a t c t g g g a c g c t g a c c a c t t c t c g g c t g a c g a c t t c c t g g g g g c t a t c g a g c t g g a c c t g a a c c g g t t c c c g a g g g g c g c t a a g a c a g c c a a g c a g t g c

a g t g g g a c g t c t a g a c c c t g c g a c t g g t g a a g a g c c g a c t g c t g a a g g a c c c c c g a t a g c t c g a c c t g g a c t t g g c c a a g g g c t c c c c g c g a t t c t g t c g g t t c g t c a c g

t c a c c c t g c a g a t c t g g g a c g c t g a c c a c t t c t c g g c t g a c g a c t t c c t g g g g g c t a t c g a g c t g g a c c t g a a c c g g t t c c c g a g g g g c g c t a a g a c a g c c a a g c a g t g c

1 ▬ ◄ t c a c c c t g c a g a t c t g g g a c g c t g a c c a c t t c t c g g c t g a c g a c t t c c t g g g g g c t a t c g a g c t g g a c c t g a a c c g g t t c c c g a g g g g c g c t a a g a c a g c c a a g c a g t g c

3 ▬ ◄ T C A C C C T G C A G A T C T G G G A C G C T G A C C A C T T C T C G G C T G A C G A C T T C C T G G G G G C T A T C G A G C T G G A C C T G A A C C G G T T C C C G A G G G G C G C T A A G A C A G C C A A G C A G T G C

5550 5560 5570 5580 5590 5600 5610 5620 5630 5640

DraI

O toferlin C DS

C 2F

a c c a t g g a g a t g g c c a c c g g g g a g g t g g a c g t a c c c c t g g t t t c c a t c t t t a a a c a g a a a c g t g t c a a a g g c t g g t g g c c c c t c c t g g c c c g c a a t g a g a a t g a t g a g t t

t g g t a c c t c t a c c g g t g g c c c c t c c a c c t g c a t g g g g a c c a a a g g t a g a a a t t t g t c t t t g c a c a g t t t c c g a c c a c c g g g g a g g a c c g g g c g t t a c t c t t a c t a c t c a a

a c c a t g g a g a t g g c c a c c g g g g a g g t g g a c g t a c c c c t g g t t t c c a t c t t t a a a c a g a a a c g t g t c a a a g g c t g g t g g c c c c t c c t g g c c c g c a a t g a g a a t g a t g a g t t

1 ▬ ◄ a c c a t g g a g a t g g c c a c c g g g g a g g t g g a c g t a c c c c t g g t t t c c a t c t t t a a a c a g a a a c g t g t c a a a g g c t g g t g g c c c c t c c t g g c c c g c a a t g a g a a t g a t g a g t t

3 ▬ ◄ A C C A T G G A G A T G G C C A C C G G G G A G G T G G A C G T A C C C C T G G T T T C C A T C T T T A A A C A G A A A C G T G T C A A A G G C T G G T G G C C C C T C C T G G C C C G C A A T G A G A A T G A T G A G T T

5660 5670 5680 5690 5700 5710 5720 5730 5740 5750

O toferlin C DS

t g a g c t c a c a g g c a a a g t g g a g g c g g a g c t a c a c c t a c t c a c g g c a g a g g a g g c a g a g a a g a a c c c t g t g g g c c t g g c t c g c a a t g a a c c t g a t c c c c t a g a a a a a c c c a

a c t c g a g t g t c c g t t t c a c c t c c g c c t c g a t g t g g a t g a g t g c c g t c t c c t c c g t c t c t t c t t g g g a c a c c c g g a c c g a g c g t t a c t t g g a c t a g g g g a t c t t t t t g g g t

t g a g c t c a c a g g c a a a g t g g a g g c g g a g c t a c a c c t a c t c a c g g c a g a g g a g g c a g a g a a g a a c c c t g t g g g c c t g g c t c g c a a t g a a c c t g a t c c c c t a g a a a a a c c c a

1 ▬ ◄ t g a g c t c a c a g g c a a a g t g g a g g c g g a g c t a c a c c t a c t c a c g g c a g a g g a g g c a g a g a a g a a c c c t g t g g g c c t g g c t c g c a a t g a a c c t g a t c c c c t a g a a a a a c c c a

3 ▬ ◄ T G A G C T C A C A G G C A A A G T G G A G G C G G A G C T A C A C C T A C T C A C G G C A G A G G A G G C A G A G A A G A A C C C T G T G G G C C T G G C T C G C A A T G A A C C T G A T C C C C T A G A A A A A C C C A

5770 5780 5790 5800 5810 5820 5830 5840 5850 5860

O toferlin C DS

a c c g g c c t g a c a c g g c a t t c g t c t g g t t c c t g a a c c c a c t c a a a t c t a t c a a g t a c c t c a t c t g c a c c c g g t a c a a g t g g c t g a t c a t c a a g a t c g t g c t g g c g c t g c t g

t g g c c g g a c t g t g c c g t a a g c a g a c c a a g g a c t t g g g t g a g t t t a g a t a g t t c a t g g a g t a g a c g t g g g c c a t g t t c a c c g a c t a g t a g t t c t a g c a c g a c c g c g a c g a c

a c c g g c c t g a c a c g g c a t t c g t c t g g t t c c t g a a c c c a c t c a a a t c t a t c a a g t a c c t c a t c t g c a c c c g g t a c a a g t g g c t g a t c a t c a a g a t c g t g c t g g c g c t g c t g

1 ▬ ◄ a c c g g c c t g a c a c g g c a t t c g t c t g g t t c c t g a a c c c a c t c a a a t c t a t c a a g t a c c t c a t c t g c a c c c g g t a c a a g t g g c t g a t c a t c a a g a t c g t g c t g g c g c t g c t g

3 ▬ ◄ A C C G G C C T G A C A C G G C A T T C G T C T G G T T C C T G A A C C C A C T C A A A T C T A T C A A G T A C C T C A T C T G C A C C C G G T A C A A G T G G C T G A T C A T C A A G A T C G T G C T G G C G C T G C T G

5880 5890 5900 5910 5920 5930 5940

End  (5942)XmaJI

3 ʹ

5 ʹ

O toferlin C DS

g g g c t g c t c a t g c t g g c c c t c t t c c t t t a c a g c c t c c c a g g c t a c a t g g t c a a g a a g c t c c t a g g g g c c t g a g

c c c g a c g a g t a c g a c c g g g a g a a g g a a a t g t c g g a g g g t c c g a t g t a c c a g t t c t t c g a g g a t c c c c g g a c t c

g g g c t g c t c a t g c t g g c c c t c t t c c t t t a c a g c c t c c c a g g c t a c a t g g t c a a g a a g c t c c t a g g g g c c t g a g

1 ▬ ◄ g g g c t g c t c a t g c t g g c c c t c t t c c t t t a c a g c c t c c c a g g c t a c a t g g t c a a g a a g c t c c t a g g g g c c t g a g

3 ▬ ◄ G G G C T G C T C A T G C T G G C C C T C T T C C T T T A C A G C C T C C C A G G C T A C A T G G T C A A G A A G C T C C T A G G G G C C T G A  
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Original Sequence:  

1:  DualA A V  mO tof C DS ▬ ◄
5942 bases
1  .. 5942

2:  (*) DualA A V -TS (1753 bp) ▬ ◄
1753 bases
1  .. 1753

3:  WT  mO tof var4 C DS (NM_001313767.1) ▬ ◄
5934 bases
1  .. 5934  (2  mismatches)

4:  (*) WT  (1753 bp) ▬ ◄
1753 bases
1  .. 1753  (1  mismatch)

5:  (c ) O tof-/- (1679 bp) ▬ ◄
1679 bases
1  .. 1679  (7  mismatches , 2  gaps)

6:  (b) O tof-/- (1480 bp) ▬ ◄
1480 bases
1  .. 1480  (7  mismatches , 2  gaps)

7:  (a) O tof-/- (1379 bp) ▬ ◄
1379 bases
1  .. 1379  (7  mismatches , 1  gap)


