


Figure 67: Microscopy of Stranda at 10x zoom in a counting chamber using
AxioVision for Zeiss microscope

Appendix C Sensory analysis

In total, 17 assessors participated in the sensory analysis of pale ale from Exper-

iment 1. 15 assessors participated in the Duo-Trio test, with 2 assessors taking

part of a pilot run of the testing protocol (P3, parallel 2 and P16). The duo trio

test was performed as described in Figure 68. The reference beer was placed in

such a way that it was easily accessible for each participant.
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Figure 68: Setup of the Duo-trio test. Person P1 was served first following the
black arrow, last being P15. P15 was served first using the orange arrow.

The sensory analysis had 5 rounds in total, and took around 45 minutes to com-

plete. Each assessor filled in a score sheet, given in Figure 69
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Figure 69: Duo-trio test score sheet filled in by each assessor, filled in a total of
5 times

The scores sheets were not gathered in after each round, however the participants

did not have access to the beer that had been served in a previous round. Each

330 mL beer bottle had a 3-letter code which the assessors wrote down on the

score sheet before tasting. The codes are given in Figure 70.
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Figure 70: Codes used to identify which code belonged to which sample

Due to beer limitation and personnel serving the samples, the letters were recycled,

ideally each assessor would have one specific number. Orange arrow (Figure 68)

were responsible to hand out WLP001 samples. Black arrow (Figure 68) were

responsible to hand out Muri, Stranda, Hornindal, Sigmund and Idun so it would
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be easier to divide the samples without repeating or mixing up samples. Hornindal

+ contaminant was not served as it was deemed too easy to differentiate, and the

flavor itself was too unique, it was offered at the end for those who dared. Table

63 shows the result of the sensory analysis. A value of 1 was given to the assessor

who recognized WLP001, and 0 for the assessor who couldn’t.

Table 63: Result from the Duo-trio test. Which taste round, the ID of the person
(Figure 68), the sample the person received and if they recognized WLP001 which
was served together with the sample and reference and flavor comparison where
the reference had a value of 3, <3 was better, >3 was worse.

Round ID Sample Recognized WLP001 Comparison

1 P1 Muri 0 4

2 P1 Hornindal 1 5

3 P1 Stranda 1 4

4 P1 Sigmund 1 4

5 P1 Idun 1 5

1 P2 Muri 1 3

2 P2 Hornindal 1 4

3 P2 Stranda 1 4

4 P2 Sigmund 1 4

5 P2 Idun 1 5

1 P3 Muri 1 2

1 P3 Stranda 1 2

2 P3 Hornindal 1 3

2 P3 Muri 1 3

3 P3 Idun 1 2

1 P4 Muri 1 4

2 P4 Hornindal 0 2

3 P4 Stranda 1 4

4 P4 Sigmund 1 2

5 P4 Idun 1 2

Continued on next page
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Table 63 – continued from previous page

Round ID Sample Recognized WLP001 Comparison

1 P5 Muri 1 4

2 P5 Hornindal 0 3

3 P5 Stranda 1 1

4 P5 Sigmund 1 1

5 P5 Idun 1 4

1 P6 Muri 0 4

2 P6 Hornindal 0 2

3 P6 Stranda 1 3

4 P6 Sigmund 0 2

5 P6 Idun 1 4

1 P7 Muri 1 2

2 P7 Hornindal 1 3

3 P7 Stranda 1 1

4 P7 Sigmund 1 1

5 P7 Idun 1 4

1 P8 Muri 1 4

2 P8 Hornindal 1 2

3 P8 Stranda 0 3

4 P8 Sigmund 0 3

5 P8 Idun 1 4

1 P9 Muri 1 2

2 P9 Hornindal 0 4

3 P9 Stranda 1 2

4 P9 Sigmund 0 3

5 P9 Idun 1 4

1 P10 Muri 1 4

2 P10 Hornindal 1 4

3 P10 Stranda 1 3

Continued on next page

140



Table 63 – continued from previous page

Round ID Sample Recognized WLP001 Comparison

4 P10 Sigmund 0 3

5 P10 Idun 1 4

1 P11 Muri 1 4

2 P11 Hornindal 1 5

3 P11 Stranda 1 4

4 P11 Sigmund 1 5

5 P11 Idun 1 5

1 P12 Muri 1 2

2 P12 Hornindal 1 2

3 P12 Stranda 1 1

4 P12 Sigmund 1 3

5 P12 Idun 1 3

1 P13 Muri 1 3

2 P13 Hornindal 1 2

3 P13 Stranda 1

4 P13 Sigmund 1 3

5 P13 Idun 1 2

1 P14 Muri 0 3

2 P14 Hornindal 1 4

3 P14 Stranda 1 2

4 P14 Sigmund 1 2

5 P14 Idun 1 2

1 P15 Muri 1 4

2 P15 Hornindal 1 4

3 P15 Stranda 1 3

4 P15 Sigmund 0 3

5 P15 Idun 1 4

3 P3, parallel 2 Stranda 1 3

Continued on next page
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Table 63 – continued from previous page

Round ID Sample Recognized WLP001 Comparison

4 P3, parallel 2 Hornindal 0 3

4 P3, parallel 2 Sigmund 1 2

5 P3, parallel 2 H+K 1 1

5 P3, parallel 2 Idun 1 3

6 P3, parallel 2 Sigmund 1 4

1 16 Muri 1 3

2 16 Stranda 1 2

3 16 Idun 1 2

4 16 H+K 1 1

5 16 Hornindal 1 4

6 16 Sigmund 1 2

The minimum number of correct responses needed are given in Table 64, this is

taken from ISO 10399 standard [29].
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Table 64: Minimum number of correct responses needed to conclude that a
perceptible difference exists based a duo-trio test

n
α

n
α

0.2 0.1 0.05 0.01 0.001 0.2 0.1 0.05 0.01 0.001

6 5 6 6 - - 26 16 17 18 20 22

7 6 6 7 7 - 27 17 18 19 20 22

8 6 7 7 8 - 28 17 18 19 21 23

9 7 7 8 9 - 29 18 19 20 22 24

10 7 8 9 10 10 30 18 20 20 22 24

11 8 9 9 10 11 32 19 21 22 24 26

12 8 9 10 11 12 36 22 23 24 26 28

13 9 10 10 12 13 40 24 25 26 28 31

14 10 10 11 12 13 44 26 27 28 31 33

15 10 11 12 13 14 48 28 29 31 33 36

16 11 12 12 14 15 52 30 32 33 35 38

17 11 12 13 14 16 56 32 34 35 38 40

18 12 13 13 15 16 60 34 36 37 40 43

19 12 13 14 15 17 64 36 38 40 42 45

20 13 14 15 16 18 68 38 40 42 45 48

21 13 14 15 17 18 72 41 42 44 47 50

22 13 14 15 17 19 76 43 45 46 49 52

23 15 16 16 18 20 80 45 47 48 51 55

24 15 16 17 19 20 84 47 49 51 54 57

25 16 17 18 19 21 88 49 51 53 56 59

For the sensory analysis (N = 17) there needs to be 13 correct responses to conclude

that there is a perceptible difference on a 95 % confidence level. Equation 4 can

be used to calculate a one-sided lower confidence interval on the proportion of the

population that can perceive a difference between the samples. Where x is the

number of correct responses and n is the total number of assessors. za = 1.64 for

95 % confidence level.
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sd =
[
2 ·
(x
n
− 1
)]

− 2 · za ·

√(n
x

)
·
[
1 −

(
n
x

)]
n

(4)

Appendix D Genetic analysis

Measured OD for DNA isolation is given in Table 65. 50 µL sample was diluted

in 1000 µL using 5 % ME medium. The OD of the Muri, Stranda, Sigmund,

Hornindal and Idun were not measured when DNA was isolated, they were just

allowed to grow for 48 h until reaching max cell count using Figure 13 as reference.

Table 65: Measured OD, diluted and real after 72 h incubation for some yeast
strains

Yeast OD OD

Rivenes 0.778 15.56

Raftevold 0.791 15.82

Lit 4 1.376 27.52

Lit 1 0.995 19.9

Lit 3 1.195 23.9

Lit 2 1.295 25.9

Fin 1 0.961 19.22

Wendelboe 1.331 26.62

Gausemel 1.131 22.62

DNA was isolated from yeast in Table 65 as well as Muri, Stranda, Hornindal,

Sigmund and Idun. The DNA concentration of Muri, Stranda, Hornindal, Sigmund

and Idun was measured with Nanodrop in order to have 1 ng/µL of the DNA

template for the PCR reaction. The the concentration of DNA and 260/280 and

260/230 ratios are given in Table 66
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Table 66: Concentration of DNA using Nanodrop after DNA isolation

Yeast DNA conc [ng/µL] 260/280 260/230

Muri 13.6 2.08 0.49

Stranda 13.2 1.82 0.49

Hornindal 15.2 1.87 0.58

Sigmund 11.6 1.69 0.55

Idun 13.9 1.79 0.53

10 ng/µL stock DNA solutions were made from the data in Table 66. The average

DNA concentration was used to make stock solutions of Rivenes, Raftevold, Lit

1-4 and Fin. PCR was ran on the isolated DNA, an agarose gel was used to check

the PCR product. Figure 71 and 72 shows the gel images of isolated Kveik strain

PCR product.
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Figure 71: Agarose gel showing the PCR product from left to right Muri, Stranda,
Hornindal, Sigmund and Idun
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Figure 72: Agarose gel showing the PCR product from left to right Rivenes,
Raftevold , raspberry 1, raspberry 2, Lit 4, Lit 1, Lit 2, Lit 3, Fin 1, Wendelboe,
Gausemel

After agarosegel check, the PCR product was purified. The DNA concentration

of purified PCR product was measured using NanoDrop because of a requirement

by GATC-Biotech, the concentration of DNA and 260/280 and 260/230 ratios are

given in Table 67
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Table 67: Concentration of DNA and quality of purified PCR product to be sent
in to GATC for sequencing.

Yeast DNA conc [ng/µL] 260/280 260/230

Muri 62.5 1.88 2.7

Stranda 67.8 1.97 2.75

Hornindal 64.0 1.93 2.76

Sigmund 60.1 1.89 2.69

Idun 57.8 1.89 2.69

Rivenes 46.8 1.96 3.16

Raftevold 59.3 1.73 2.45

Lit 4 7437 1.86 1.93

Lit 1 44.5 2.01 2.70

Lit 2 62.7 1.85 2.74

Lit 3 65.6 1.88 2.80

Fin 1 72.2 1.92 2.60

Wendelboe 64.0 1.85 2.81

Gausemel 69.8 1.88 2.80

The Sanger sequencing data for the forward and reverse primers are given below, a

consensus region was made in clone manager when aligning the forward (denoted

-f) with the reverse primer (denoted -r)
Lit 2-f

GGAGACTCGTAGTGACTGCGGAGGATCATTAAAGAATTTAATAATTTTGAAATGGATTTT

TTTGTTTTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCC

AGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTATT

CCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGTTTCAATACAA

CACACTGTGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGC

CCAGAGGTAACAAACACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAA

TTTTCGTAACTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTC

GCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAAT

CATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTTTGAG

CGTCATTTCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTG

AAATTGCTGGCCTTTTCATTGGATGTTTTTTTTTTCCAAAAAAAGGTTTCTCTGCGTGCT

TGAGGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAACCTTTTTTAT

ACTGAGCGTATTGGAACGTTATCGATAAAAAAAAAGCGTCTAGGCGAACAATGTTCTTAA

AGTTTGACCTCAAATCAGGTAGGAGTACCCGCTGAACTTAAGCATATCATAAGACCGGAA

GAAAAAGAACAATTTGTTTTTCTAT

Lit 2-r

GATCGGTACCCTACTGATTGAGGTCAACTTTAGAACATTGTTCGCCTAGACGCTCTCTTC

TTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAACCT

AAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAAAAA

AAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAAAGAGTATCACTCACTACC

AAACAGAAGGTTTGAGAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCAAGG
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GGCGCAATGTGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATTACGTAT

CGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAGATCCGTTGTTGAAAGTTTTT

AATATTTTAAAATTTCCAGTTACGAAAATTCTTGTTTTTGACAAAAATTTAATGAATAGA

TAAAATTGTTTGTGTTTGTTACCTCTGGGCCCCGATTGCTCGAATGCCCAAAGAAAAAGT

TGCAAAGATATGAAAACTCCACAGTGTGTTGTATTGAAACGGTTTTAATTGTCCTATAAC

AAAAGCACAGAAATCTCTCACCGTTTGGAATAGCAAGAAAGAAACTTACAAGCCTAGCAA

GACCGCGCACTTAAGCGCAGGCCCGGCTGGACTCTCCATCTCTTGTCTTCTTGCCCAGTA

AAAGCTCTCATGCTCTTGCCAAAACAAAAAAATCCATTTTCAAAATTATTAAATTTCTTT

AATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTAACTTCCCCCAAAAA

GGAAGGAGGGGGGGGAAAAAGAAAGAAGAAGGT

Gausemel-f

GGAGTCGTAGTGACTGCGGAGGATCCATTAAGAATTTAATAATTTTGAAATGGATTTTTT

TTTTTGTTTTGGCAAAAGCATGAAAGCTTTTACGGGGCAAAAAAACAAAAAATGGAAAGT

CCAGCCGGGCCTGCGCTTAAGTGCCCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTA

TTCCAAACGGTGAAAAATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGTTTCAATAC

AACACACGGGGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCAAGCAATCGGG

GCCCAAAGGTTAACAAACACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAACAA

AAATTTTCGTAACTGGAAATTTTAAAAAATTAAAAACTTTCAACAACGGATCTCTGGGTT

CCCGCATCGATAAAAAACGCACCGAAATGCGATACGTAAGGGGAATTGCAAAATTCCGTG

AATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTTT

GAGCGTCATTTCCTTCCCAAACATTCTGTTTGGTAGTGAGTGATACTCTTTGGAGTTAAC

TTGAAATTGCTGGCCTTTTCATTGGATGTTTTTTTTTTCCAAAAAAAGGTTTCCCCGGGG

GCTTGAGGGAAAAGGGAAATACGGGCCTTTTAGGTTTTACCAACGGGGGCAAAACTTTTT

TAAACCGGGGGTATTGGAACCTTTTCCAAAAAAAAAAAACGCCCAGGCAAAAAAGGTTCT

TAAAGTTTGACCCCCAACCCGGGGGGAAACCCCCCAAAATTAAAAAATCAAAAGGGGGAG

AAAAACTAAC

Gausemel-r

GATGGTACTCCTACTGATTGAGGTCAACTTTAGACCATTGTTCGCCTAGACGCTCTCTTC

TTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAACCT

AAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAAAAA

AAAAATCCCATGGAAAGGGCCCCAATTTTAAGTTTACTCCCAAAAATATCCCCCCCTACC

AAAAAAAAAGGTTGAAAAAGAAAAGACCCCCAAACAGGGGTGCCCCCCGGAAAACCCAGG

GGGGCAATGGGGGTTCAAAAATTCCATGATTCCCGGAATTTTGCAATTTCCATTACGTAT

CCCATTTCCCTGCGTTCTTCCCCGATGCGAGAACCCAAAAAACCCTTTTTGAAAATTTTT

AAAATTTTAAATTTCCCGTTCCAAAATTCTTGTTTTTGAAAAAATTTAATGGAAAAAAAA

AATTTTTTGGGTTTGTTAACCCCTGGGCCCCCATTGGCCCAAAGGCCCAAAAAAAAATTG

CCAAAAAATGAAAACCCCCCAGGGGGTTGTATTGAAACGGGTTTTATTTTCCCATAAAAA

AAACCCAAAAATCCCTCCCCGTTTGGAAAAGCAAGAAAAAAACTTTCAAGCCCAACAAGA

CCCCGCACTTAAACCCAAGCCCGGCTGGAACCCCCCCCTTGGTTCTTGCCCGTAAAAACC

TCAGGCCTTGCCAAACAAAAAAAAACCCTTTTCAAAATAAAAATTTTTTAAGGCCTTCCC

AGGTCCCTACGAAACCTGTACAATAACTTCCCCAAAAAACAAAGCGCGTGGCTTGTGGGG

GG

Hornindal-f

GGACTCGTAGTGACTGCGGAAGGATCCATTAAGAATTTAATAATTTTGAAATGGATTTTT

TTTTTTTTTTGGGACAAGAACGAGAGCTTTTTCGGGGGAAAAAAACAAAAAAGGGGGAGA

CCCCCCCGGGCCCCGCTCAAATGCGCGGGCTCGCGCGGCGCGTAAATTTCTTTCTCGCGC

TTCCCAACGGGGAGAAATTTTTCTGCTTTTTTTTTAGGACAATTAAAACCCCTTCACAAC

ACCACACTGGGGGGATTTCTCATCTCTTCGCCTTTTTCTTTTGGCATTCTAGCAAACGCG

GCCCCCAGGGGAAAAAAAACAAAAAATTTTTTCTCTTCTCTAAATTTTTTTCAAAAAAAA

AAAATTTCTCAACTGGGAATTTTTAAAAATTTAAAACTTTCAAAAAAGGAACCCTCGGGT

CCCCCACCCCTAAAAAAACCCCCGAAAAGCGAAACACAAAGGGAAATTCGAAAATCCCCG

AAACCCCCAAACTCTGAAACCCCATTTCGCCCCCCGGGATTCCCGGGGGCACGCCCGTTT

TAGCGCCTTTTCCCCTTCAAAAATTCTCTTTGGGAGAGAGGGAGACCCTCTGGGGATAAA

TTGAAAATTCGGGCCCTTTCACTGGGGGTTTTTTTTTCCCAAAAAAGGGTTTCCCCGGGG

GGTGGGGGGTAAAGGGAAAACAGGCCCTTTTAGGTTTTCCCCAAGGGGGGAAACTTTTTT

TTACCCAGCGCATTGGAAACCTTTCCCTAAAAAAAAAACGCCTCAGCGAAAAAAGTGCTC

AAAATTTTACCCCCCAACCCGGGAGAGAACCCCCGGAAAATAAAAACATCATAGACGGGG

GAGAAAAAACCCAAACACCAAAAAACAAAAG

Hornindal-r

NGGATCGGTACCTCTACTGATTGAGGTCAACTTTAGAACATTGTTCGCCTAGACGCTCTC

TTCTTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAA

CCTAAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAA

AAAAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAAAGAATATCACTCACTA

CCAAACAGAAAGTTTGAAAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCAA
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GGGGCGCAATGGGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATTACGT

ATCGCAATTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAAATCCGTTGTTGAAAGTTT

TTAATATTTTAAAATTTCCAGTTACGAAAATTCTTGGTTTTGACAAAAATTTAATGAATA

GATAAAATTGTTTGGGTTTGTTAACCTCTGGGCCCCGATTGCTCGAATGCCCAAAGAAAA

AGTTGCAAAGATATGAAAACTCCACAGTGGGTTGTATTGAAACGGTTTTAATTGTCCTAT

AACAAAAGCACAGAAATCTCTCACCGTTTGGAATAGCAAGAAAGAAACTTACAAGCCTAG

CAAGACCGCGCACTTAAGCGCAGGCCCGGCTGGACTCTCCATCTCTTGTCTTCTTGCCCA

GTAAAAGCTCTCATGCTCTTGCCAAACAAAAAAAAAAACCCTTTTAAAATTAAAAATTTT

TAAAGGACCCTCCCAGGGTTCCCTAGAACCTGTGTAAATTTTTTTCCCCAAAAAAAAAAA

AAAAAAA

Idun-f

GGAGCTCGTAGTGACCCTGCGGAGGATCATTAAGAAATTTATAATTTTGAAATGGATTTT

TTTTTTGTTTTGGCAACAGCATGACAGCTTTTACTGGGCAAGAAAACAAAAGAAGGAGAG

TCCCGCCGGGCCTGCGCTTAACTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCT

ATTCCAAACGGTGAAAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGCTTCAATA

CAACACGCTGAGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCCAGCAATCGG

GGCCCAGAGGTTAACAAACACAAACAATTTTATCTATTCATTAAATTTTCGTCAAAAACA

AAAATTTTCGTAACTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGT

TCTCCCATCAATAAAAAACGCACCGAAATGCGATACGTAATGTGAATTGCAAAATTCCGT

GAACCATCGAATCTTTGAACGCACATTCCCCCCCTTGGTATTCCAGGGGGCATGCCTGTT

TGACCGTCATTTCCTTCTCAAACATTCTGTTTGGAGTGAGTGAACTCTTTGGAGTAACTT

GAAATTGCCGGCCTTTTCATTGGATGTTTTTTTTTTCCAAAAAAAAGTTTCCCCGCGTGC

TTGAGGAAAAAAGCAAGACGGCCTTTTTATTTTTCACCACCCGCGGCTAATCTTTTTTTA

CGGAGCGTATTGGAACGTTATCAAAAAAAAAAACCTCCCACCAAACTTGTTCTTAAGTTT

CCCCCAGCAGGAGAACACCCCCGACTTAACTTCATAAGCCAGAGAAAAAAAGAGAGACAA

AAAAGAAAAAGAAG

Idun-r

GATCGGTACCCTACTGATTGAGGTCAAACCTTTAGACCATTGTTCGCCTAGACGCTCTCT

TCTTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAAC

CTAAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAAA

AAAAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAAAAAGTATCACTCACTA

CCAAACAAAAGGTTTGAAAAGGAAATGACGCTCAAACAGGCATGCCCCCGGGAATACCAA

GGGGCGCAATGGGCGTTCAAAAATTCAATGATTCACGGAATTCTGCAATTCACATTACGT

ATCGCATTTCGCTGCGTTCTTCATCGATGCGAAAACCAAAAAATCCGTTGTTGAAAGTTT

TTAATATTTTAAAATTTCCAGTTACAAAAATTCTTGTTTTTGACAAAAATTTAATGAATA

AATAAAATTGTTTGGGTTTGTTAACCTCGGGGCCCCGATGGCTCAAAGGCCCAAAAAAAA

AGTTGCAAAAATATGAAAACTCCACAGGGGGTTGTATTGAAACGGTTTTAATTGCCCTAT

AACAAAAGCACAAAAATCTCTCACCGTTGGAAATACCAAAAAAAAAACTTACAACCCTAG

CAAGACCGCGCACTTAACCGCAGGCCCGGCGGGACTCCCCATCTCTTGTCTTCTTGCCCA

GTAAAAGCTCTCAGGCTCTTGCCAAAACAAAAAAAAAATCCTTTTTCAAAATTATAAAAT

TTCTTAAAGGACCCTTCCGCAGGTTCACCTAAGAGACGTTGTACGATTTTCTATTCCAAA

AAAAAGAAGGGGGGGGGGGGGGGG

Lit 3-f

NGAGCTCGTAGTGACTGCGGAAGGATCATTAAAAGAAATTTAATAATTTTGAAAATGGAT

TTTTTTTTTTGTTTTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGG

AGAGTCCAGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCT

TGCTATTCCAAACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGTTTC

AATACAACACACTGTGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAA

TCGGGGCCCAGAGGTAACAAACACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAA

ACAAGAATTTTCGTAACTGGAAATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTT

GGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTC

CGTGAATCATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCT

GTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATACTCTTTGGAGT

TAACTTGAAATTGCTGGCCTTTTCATTGGATGTTTTTTTTTTCCAAAGAAAGGTTTCTCT

GCGTGCTTGAGGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCT

TTTTTATACTGAGCGTATTGGAACGTTATCGATAAAAAAAGAGCGTCTAGGCGAACAATG

TTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACCCGCTGAACTTAAGCATTCATAAAA

CCGGAAGAAAATAACCGAAGGGGGGGGGGGA

Lit 3-r

NGATCGGATACTCTACTGATTGAGGTCAAACTTTAGACCATTGTTCGCCTAGACGCTCTC

TTCTTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAA

CCTAAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAA

AAAAAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAAAGAGTATCACTCACT

ACCAAACAGAATGTTTGAGAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCA
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AGGGGCGCAATGTGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATTACG

TATCGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAGATCCGTTGTTGAAAGTT

TTTAATATTTTAAAATTTCCAGTTACGAAAATTCTTGTTTTTGACAAAAATTTAATGAAT

AGATAAAATTGTTTGTGTTTGTTACCTCTGGGCCCCGATTGCTCGAATGCCCAAAGAAAA

AGTTGCAAAGATATGAAAACTCCACAGTGTGTTGTATTGAAACGGTTTTAATTGTCCTAT

AACAAAAGCACAGAAATCTCTCACCGTTTGGAATAGCAAGAAAGAAACTTACAAGCCTAG

CAAGACCGCGCACTTAAGCGCAGGCCCGGCTGGACTCTCCATCTCTTGTCTTCTTGCCCA

GTAAAAGCTCTCATGCTCTTGCCAAAACAAAAAAAAAAATCCATTTTCAAAATTATTAAA

TTTCTTTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTTACCTTTC

CCCCAAAAGGGAAATTTTAA

Fin 1-f

GGAGCTCCGTTAGTGACTGCGGAGGATCCATTAAGAAATGATTGGGGGAGCCCGCCTGCG

CTTAGCTGCGCGGTGGCGCTCCGCCTCTTACACACAGTGGAGTAATTACTTATTCTTGGG

CTGGGCGAAAGTCCAGCTCGCCAAACACAAACAACTATTTTCTATTATACAGTGTCATCA

AATCTGCTTACGCAGTAACCAAAATATTCAAAACTTTCAACAACGGATCTCTTGGTTCTC

GCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAAT

CATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTTTGAG

CGTCATTTCCTTCTCAAGCACCTGTGCTTGGTTGTGGGTGACACTCTCTCGAGTTAGCTT

GAAATTGCTGGCCGCACTGCGGTGGAGCAGTTGGCTTGTCTGTCGTGCGCGGTGCCTCGG

CGCCGGGCGTGGCTGGCATGCGATTGTCGTACTAGGTTTTACCAATTCGGCAGGAGCATG

GCAGACAGAGAGACAATACAACCGCCCTCCCCCTGGCTAACAGTACTCTTTAAGTTTGAC

CTCAAATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAAAAACCCGGAAGGAAAGGG

GGGGGGGGGGCGCGG

Fin 1-r

NATCGGAATTCTACTGATTGAGGTCAAACTTAAAGAGTACTGTTAGCCAGGGGGAGGGCG

GTTGTATTGTCTCTCTGTCTGCCATGCTCCTGCCGAATTGGTAAAACCTAGTACGACAAT

CGCATGCCAGCCACGCCCGGCGCCGAGGCACCGCGCACGACAGACAAGCCAACTGCTCCA

CCGCAGTGCGGCCAGCAATTTCAAGCTAACTCGAGAGAGTGTCACCCACAACCAAGCACA

GGTGCTTGAGAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCAAGGGGCGCA

ATGTGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATTACGTATCGCATT

TCGCTGCGTTCTTCATCGATGCGAGAACCAAGAGATCCGTTGTTGAAAGTTTTGAATATT

TTGGTTACTGCGTAAGCAGATTTGATGACACTGTATAATAGAAAATAGTTGTTTGTGTTT

GGCGAGCTGGACTTTCGCCCAGCCCAAGAATAAGTAATTACTCCACTGTGTGTAAGAGGC

GGAGCGCCACCGCGCAGCTAAGCGCAGGCGGGCTCCCCCAATCATTTCTTTAATGATCCT

TCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTTACTTTCCTCTAAAAGCCCCGGGG

GGCGGGGGGGGGGAAAAAGGATA

Muri-f

GGAGTTCGTTAGTGACTGCGGAGGATCCATTAAAGAATTTAATAATTTTGATATTGGATT

TTTTTGTTTTGGCAAGAGCGTGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGT

CCAGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGCAAATTTCTTTCTTGCTA

TTCCAAACAGTGAGACTTCTCTGTTTTTGTTATAGGACAATTAAAACCGTTTCAATACAA

CACACTGTGGAGTTTTTATACTTTTGCAACTTTTTCTTTGGGCTTCGAGCAATCGAGCCC

AGAGGTAACAAACACAAACAATTTTATTTATTCATTAAATTTTTGTCAAAAACAAGAATT

TTCGTAACTGGAAATTTTAAAAATAATTAAAAACTTTCAACAACGGATCTCTTGGTTCTC

GCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATTGCAGAATTCCGTGAAT

CATCGAATCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTTTGAG

CGTCATTTCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATACTCTCTGGAGTTAACTTG

AAATTGCTGGCCTTTTCATTGGATGTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTGCTTG

AGGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTGTAC

TGAGCGTATTGAAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAACAATGTTCTTAAAG

TTTGACCTCAAATCAGGTAGGAGTACCCGCTGAACTTAAGCATATCAAAAACGGGAAAGA

AAAGGGGAAGGGGGGGTGTA

Muri-r GATCGGATACTCTACTGATTGAGGTCAAACTTTAGAACATTGTTCGCCTAGACGCTCTCT

TCTTATCGATAACGTTTCAATACGCTCAGTACAAAAAAGATTAGCCGCAGTTGGTAAAAC

CTAAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAAA

AAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAGAGAGTATCACTCACTACC

AAACAGAATGTTTGAGAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCAAGG

GGCGCAATGTGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATTACGTAT

CGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAGATCCGTTGTTGAAAGTTTTT

AATTATTTTTAAAATTTCCAGTTACGAAAATTCTTGTTTTTGACAAAAATTTAATGAATA

AATAAAATTGTTTGTGTTTGTTACCTCTGGGCTCGATTGCTCGAAGCCCAAAGAAAAAGT

TGCAAAAGTATAAAAACTCCACAGTGTGTTGTATTGAAACGGTTTTAATTGTCCTATAAC

AAAAACAGAGAAGTCTCACTGTTTGGAATAGCAAGAAAGAAATTTGCAAGCCTAGCAAGA

CCGCGCACTTAAGCGCAGGCCCGGCTGGACTCTCCATCTCTTGTCTTCTTGCCCAGTAAA
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AGCTCTCACGCTCTTGCCAAAACAAAAAAATCCAATATCAAAATTATTAAATTTCTTTAA

TGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTAACCTTCCCCCAAAAAA

AAAAGGGGGGGGGG

Raftevold-f

NGAGCTCGTAGTGACCCTGCGGAGGATCATTAAGAATTTAATAATTTTGAAAATGGATTT

TTTTTTTTGTTTTGGCAAAAACATGAAAGCTTTTACGGGGCAAAAAAACAAAAAATGGAA

AGTCCCCCCGGGCCCGCCCTTAAGTGCGCGGCCTTGCTAGGCTTGTAAGTTTCTTTCTTG

CTATTCCAAACGGGGAAAAATTTCTGGGCTTTTGTTATAGGACAATTAAAACCGTTTCAA

AACAACACACGGGGGAGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATC

GGGGCCCAAAGGTTAACAAACCCAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAA

CAAAAATTTTCGTAACGGGAAATTTTAAAAAATTAAAAACTTTCAACAACGGATCCCTTG

GTTCCCCCACCGATAAAAAACCCACCGAAATGCGATACGTAAGGGGAATTGCAAAATTCC

GGGAACATCGAATCTTTGAACGCCCATTGCCCCCCTTGGTATTCCAGGGGGCATGCCTGT

TTGAGCGTCATTTCCTTCCCAAACATTCTGTTTGGAAGGGAGGGAAACCCTTTGGAGTTA

ACTTGAAATTGCGGGCCTTTTCATTGGAAGTTTTTTTTTTCCAAAAAAAGGTTCCCCGGC

GGGCTTGAGGAAAAAGGCAAAACCGGCCTTTTTAGGTTTTCCCAACGGCGGCAAACCTTT

TTTAACCGGGCCTTTGAAACTTTCCAAAAAAAAAACCCCCGGCAAAAAGGTTCTAAATTT

GCCCCCCCCCGGGGGGACCCCCGAAATAAAAAAAAAAGAAGGAAAAAACGTAATTTTTTT

TTTTTTTTTTTATTACGC

Raftevold-r

GATCGTACCCTACTGATTGAGGTCAAACTTTAGACCATTGTTCGCCTAGACGCTCTCTTC

TTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAACCT

AAAACGACCGTACTTGCATTATACCTCACGCACGCACAGAAACCTCTCTTTGGAAAAAAA

AAACACCCAAGGAAAAGGCCCGCAATTTCAAGTTAACCCCAAAAAGTATCCCCCCCTACC

AAACAAAAGGTTTGAAAAAGAAATGACGCCCAAACAGGCAGGCCCCCGGGAAAACCAAGG

GGCGCAATGGGCGTTCAAAAATTCAAGGATTCCCGGAATTCTGCAATTCCCATTACGTAT

CCCATTTCCCTGCGTTCTTCCCCGATGCGAAAACCAAAAAATCCCTTGTTGAAAGTTTTT

AAAATTTTAAAATTTCCAGTTCAAAAATTCTTGTTTTTGAAAAAATTTAAGGAAAAAAAA

AAATTGTTTGGGTTTGTTAACCCCGGGGCCCCAATTGCCCAAAGGCCCAAAAAAAAAGTT

GCAAAAAAATAAAAACCCCCCAGGGGGTTGTATTGAAACGGTTTTAATTGTCCTAAAAAA

AAAGCCCAAAAATCCCCCCCCGTTTGGAAAAGCAAGAAAAAAACTTACAAGCCTAGCAAA

ACCGCGCACTTAAGGCAGGCCCGGGGGGACCCCCCACCTCTGGGTTCTTGCCCATAAAAG

TCTCAGGGCTTGCCAAACAAAAAAAAAACCCTTTTAAAAAAAAAAATTCTTAAGACCCCC

CCAGGTTCCCAAGGAACCTTTTCAATTTTCTCCCCAAAAAACGAAGGGAAGGGAAAAAAA

GAGAGAAAAGAAAAAAAAAAAAA

Rivenes-f

GGTGTCCGTAGGGAAACTGCGGAGGACATTAAAGAAATTTAATAATTTTGAAAATGGATT

TTTTTTTTTGGTTTGGCCAAAACATGAAAACTTTTACCGGGCAAAAAAACAAAAAAAGGA

AAATCCCGCCCGGCCCGCCCCTAAATGCCCGGGCCTGCCAGGCTTGGAAGTTTCCTTCCT

GCCATTCCAAACGGGGAAAAAATTCCGGGCTTTTGTTAAAAGAAAATTAAAACCGTTTCA

AAACAACCCACTGGGGAATTTTCCAAACCTTGCAACTTTTTCCTTGGGCATTCCAACAAT

CGGGGCCCAAAAGTTAACAAACCCAAACAATTTTATCCATTCCTTAAATTTTTGGCAAAA

ACAAAAATTTTCCTAACCGGAAATTTTAAAAAAATAAAAACTTTCAACAACGGAACCCTT

GGTTCCCCCATCCATGAAAAACCCAACCAAATGGCAAACCTAATGGGAATTGGAAAATTC

CGGGAATCATCCAAACCTTGAACGCCCATTGGCCCCCTTGGTATTCCAGGGGGCATGCCC

GGTTGAACGTCATTTCCTTCCCAAACCTTCCGTTTGGTAATGAATGAAACCCCTTGGAAT

TAACTTGAAATTGCTGGCCTTTTCCTTGGAAGTTTTTTTTTTCCAAAAAAAGGTTTCCCG

GCGGGCTTGAGGTAAAAGGCAATTACGGCCGTTTTAGGTTTTACCAACGGCGGCAAACCT

TTTTTAACCGGGCCGTTTGGAAACTTTTCCAAAAAAAAAAAACCCCCAAGCCAAAATGGT

CTTAAAATTTGCCCCCACCCGGGGGGAAACCCCCCGAAATTAACCATCAAGGCCGGGGAA

AAAACTCCACCCCCCCAAGAAGTAGATAAAATA

Rivenes-r

NGATCGTACCCTACTGATTGAGGTCAACTTTAGACCATTGTTCGCCTAGACGCTCTCTTC

TTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATAATACGCACTTGGGGAAACCC

AAAACGACAGCACATGCGCTATACCTCACGCACGCACAGAAACCCCTCTCTGTAAAAAAA

AAAACCCCCAGGGAAAGGGCCCCAATTTTCAGTTTACCCCCAAAAAATTCCCCCCCCACC

AAAAAAAAGGGTTGGAAAGGGAAAGGCCCCCAAAACGGGCTGGCCCCCGGAAAACCCAGG

GGGCCAAGGGGGGTTCAAAAAATCCAAGATTCCCGGAATTTCGCCATTTCCATTTACTTT

CCCATTTTCCTCCCTTTTTCCCCCAAGCCAAAACCAAAAAAACCCTTTGTGAAAATTTTT

AAAATTTTAAAATTTCCCGTTTCCAAAATTTTTGGTTTTGAAAAAAATTTTAGGGAAAAA

AAAAATTTGTTGGGTTTGTAACCCCCGGGCCCCCATTGGCCCAAGGGCCCAAAAAAAATT

TTCCAAAAATTGAAAACCCCCCCGGGGGGTGGTTTGAAACGGTTTTTATTTGCCCAAAAA

AAAAACCCCAAAACCCCCCCCCCTTTGGAAAACCAGAAAAAAACTTTAAAACCCAACAAG

ACCCCCCCCTTTAACCCAGCCCGGGTGGAACCCCCACCCTTGGCTCTTCCCAAAAAAACC
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CCAGGCCTTGGCAAAACAAAAAAAAACCCTTTTCAAAATTAAAATTTTTTTAGGGTCCTC

CCCGGTCCCCACGGAACCTTTTCCACTTTACTCACAAAAAGGAAACAAAAGAAAGGAAGG

G

Sigmund-f

GGCTCGTAGTGACTGCGGAGGATCATTAAAGAATTTAATAATTTTGAAAATGGATTTTTT

TTTTTTGTTTTGGCAAGAGCAGGACATCTTTTGGGGGGCAAAAAAACAAAAGAGGGAAAC

CCCCCCCGGCCCGGCCCTAAGGGCCGGGGTCTTGCGAGGCTGGAAATTTTCTTTCTTGCT

ACCCCAAGGGGGGAAAAATTTCGGGGCTTTTGTTAGAGGACAAAAAACCCCGTTCCAAAA

CACCCCGCGGGGGATTTTTCATATCTTTGCATTTTTTTCTTGGGGCATCCGAGCAAGGGG

GCCCCAGAGGTAAACAACCACAAACTTTTTTATCTATTCATAATTTTTTTGCCAAAAAAA

AAATTTTCCGAAGGGGGAATTTTAAAAATAAAAAAATCTTCCACCGGGGGCCCTCTGGTC

CCCCCCCCCAAAAAAAACCCCCCCAAAGGGCAATACTTAGGGGGATTTGAAAACTCCCGG

GAACCACCAAATCTTTGACCCCACTTGCCCCCCCTGGTTATCCGGGGGGGCCCGCCTGTT

GGACCGTCTTTCCCTCCCCAAACTTTCTGTTGGGGAGGGAGGGACCCTCTTGGGAGTAAA

CTAAAAATGGCGGCCCTTTTCGTGGGATGTTTTTTTTCCCAAAAAAAGGTTCCCCCGGCG

TGCTGGAGAAAAAAAGCAAGACCGGCCTTTTTATTTTCCCCCACCGGCGGCAATTCTTTT

TTATCCGGCGCGTGTGAGACCTTTACCAAAAAAAAAAAACCCTCAGGGCAAACATTGTTC

AAAATGTTGGCCCCCAAACCGGGAAAAGAGCCCCCGCTGAACTTACCCATACAAAAGGGC

GGAAAAAA

Sigmund-r

GGATCGGTCTCTACTGATTTGAGGTCAAACTTTAGAACATTGTTCGCCTAGACGCTCTCT

TCTTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAAC

CTAAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAAA

AAAAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAAAGAGTATCACTCACTA

CCAAACAGAATGTTTGAGAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCAA

GGGGCGCAATGTGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATTACGT

ATCGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAGATCCGTTGTTGAAAGTTT

TTAATATTTTAAAATTTCCAGTTACGAAAATTCTTGTTTTTGACAAAAATTTAATGAATA

GATAAAATTGTTTGTGTTTGTTAACCTCTGGGCCCCGATTGCTCGAAGGCCCAAAAAAAA

AGTTGCAAAAATATGAAAACTCCACAGTGTGTTGTATTGAAACGGTTTTAATTGTCCTAT

AACAAAAGCACAAAAATCTCTCACCGTTTGAAATAGCAAGAAAAAAACTTACAAGCCTAG

CAAGACCGCGCACTTAAGCGCAGGCCCGGCTGGACTCTCCATCTCTTGTCTTCTTGCCCA

GTAAAAGCTCTCAGGCTCTTGCCAAAACAAAAAAAAAAAACCTTTTTCAAAAATAAAAAA

TTTTCTAAAAGGATCCTCCCGGAGGTTCACCTAAAAAACCTTTGTAACAATTTTTCCTTC

CAAAAAAATTAAAATCTTTGGTTTGCAGTCG

Lit 1-f

GGGGGTCGTAGTGACTGCGGAGGATCATTACCAGGATGCTGGGCGCAAGCCCGTGCAGAC

ACGTGGATAAGCAAGGATAAAAATACATTAAATTTATTTAGTTTAGTCAAGAAAGAATTT

TAAAACTTTCAACAATGGATCTCTTGGTTCTCGCGTCGATGAAGAGCGCAGCGAATTGCG

ATACTTAATGTGAATTGCAGATTTTCGTGAATCATCGAGTTCTTGAACGCACATTGCGCC

CTCTGGTATTCCGGAGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCACTATTTAGTGGT

TATGAGATTACACGAGGGTGTTTTCTTCAAAGGAAAGAGGGGAGAGTGAGGGGATAATGA

TTTAAGGTTTCGGCCGTTCATTATTTTTTCTTCTCCCCCAGTTATCAAGTTTGACCTCAA

ATCAGGTAGGAGGACCCGCTGAACTTAAGCATATCATAAGCCGGAGGAAAAAAATAA

Lit 1-r

NGATGGGTCCTACTGATTGAGGTCAACTTGATACTGGGGGAGAAGAAAAATAATGAACGG

CCGAAACCTTAAATCATTATCCCCTCACTCTCCCCTCTTTCCTTTGAAGAAAACACCCTC

GTGTAATCTCATAACCACTAAATAGTGAGAAGGAAATGACGCTCAAACAGGCATGCCCTC

CGGAATACCAGAGGGCGCAATGTGCGTTCAAGAACTCGATGATTCACGAAAATCTGCAAT

TCACATTAAGTATCGCAATTCGCTGCGCTCTTCATCGACGCGAGAACCAAGAGATCCATT

GTTGAAAGTTTTAAAATTCTTTCTTGACTAAACTAAATAAATTTAATGTATTTTTATCCT

TGCTTATCCACGTGTCTGCACGGGCTTGCGCCCAGCATCCTGTAATGATCCTTCCGCAGG

TTCACCTACGGAAACCTTGTTACGACTTTACTTTCCTCTAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAA

Stranda-f

NGAAGTTCGTAGTGACTGCGGAGGATCATTAAGAAATTTAAAATTTTGAAATGGATTTTT

TTTTTGTTTTGGCCCAAACATGAAAACTTTTACCGGGCAAAAAAAAAAAAAAAGGAAAGT

CCCCCCCGGCCCGCGCCTAAATGCGCGGGCCTGCCAAGCTTGGAAATTTCCTTCCTGCTA

TTCCCAACGGGGAGAAAATTCCGGGCTTTTGTTATAGGACAATTAAAACCGTTTCCAAAC

AACACACTGGGGAGTTTTCCTATCTTTTCCACTTTTTCTTTGGGCATTCCAGCAAACGGG

GCCCCAAAGGTAACAAACACAAACAATTTTATCCATTCCTTAAATTTTTGTCCAAAACAA

AAATTTTCCTAACCGGAAATTTTAAAAAATTAAAAACTTTCCACAACGGAACCCTTGGTT

CCCCCATCCATGAAAAACCCCCCCAAATGCGAAACCTAATGGGAAATGCAAAAATCCCTG

AAACACCCAAACCTTGAACGCACATTGCGCCCCCTGGGATTCCCGGGGGCATGCCCGTTT
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GAACGTCATTTCCTTCTCAAACATTCTGTTTGGGAATGAGTGAAACCCCTTGGAGTTAAC

TTTAAATTGCTGGCCCTTTCCTTGGAAGTTTTTTTTTCCCAAAAAAAGTTTTCCCCCGGG

CTTGAGGGAAAAAGGCAATACCGGCCCTTTAAGTTTTACCAACCGCGGCCAAACCTTTTT

AACCGAGCCATTGGAAACTTTTCCTAAAAAAAAAACCCCACGCCAACAAAGTTTTAAATT

TGACCCCCCCAAGGGGAAACCCCCTAACTACGAATATCTAGAACAAAAAAAGAAAAAGAT

GTGGTGAGGGTGGGTGGGGTTTCGAGAGGTGCGCGGAAAACAGCAGCACAGAAAAAAGTA

AGGGAACGGAAGAATCAGGGGGAAGGCC

Stranda-r

GGAGTCCGAACTCTACTGATTGAGGTCAAACTTTAGACCATTGTTCGCCTAGACGCTCTC

TTCTTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAA

CCTAAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAA

AAAAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAAAGAGTATCACTCACTA

CCAAACAGAAAGTTTGAGAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCAA

GGGGCGCAATGTGCGTTCAAAAATTCGATGATTCACGGAATTCTGCAATTCACATTACGT

ATCGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAAATCCGTTGTTGAAAGTTT

TTAATATTTTAAAATTTCCAGTTACGAAAATTCTTGTTTTTGACAAAAATTTAATGAATA

GATAAAATTGTTTGTGTTTGTTAACCTCTGGGCCCCGATTGCTCGAATGCCCAAAGAAAA

AGTTGCAAAGATATGAAAACTCCACAGTGGGTTGTATTGAAACGGTTTTAATTGTCCTAT

AACAAAAGCACAGAAATCTCTCACCGTTTGGAATAGCAAGAAAGAAACTTACAAGCCTAG

CAAGACCGCGCACTTAAGCGCAGGCCCGGCTGGACTCTCCATCTCTTGTCTTCTTGCCCA

GTAAAAGCTCTCATGCTCTTGCCAAAACAAAAAAAAAACCCTTTTTAAAATTTAAAATTT

TTTAAAGGTCCTCCCCAAGGTTCCCAAGAAACCTTTTTCAATTATATTCCCCAAAAAAAA

AGGGGGGGGGGGGGGGGGGGGGG

Wendelboe-f

NGACGTCGTAGTGACTGCGGAGGATCATTAAGAAATTTAATAATTTTGAAATGGATTTTT

TTTTTTTTTTTGGCCCAAGAACGAGAACTCTTTCAGGGGAAAAAAAAACAAAAAGGGGAG

ACCCCCCCGGCCCCCGCTCAAATGCGCGCGCTCGCGCGGCGCTTAAATTTCTCTCTCGCG

CTTCCCCAAGGGGAGAAATTTCTCTGCGCTTTTTTTAGGAGAAATAAAACCCCTTCACAA

CACCACACTGGGGGGATTTCTCATCTCTTCCCCTTTTTCTTTTGGGCCTCCCGCACACCG

GGCCCCCAGGGGAAAAAAAACAAAAAATTTTTTCTCTTCCCTAAATTTTTTTCAAAAAAA

AAAAATTTTTCAACCGGGAATTTTTAAAAATAAAAAAATTTTTCAACAGGGGCCCTCGGG

TCCCCCCCCCCGAAAAAAACCCCCGCAAAGCGCAACCCAAAGGGAAATTCGCAAACCCCG

AAACCCCCAACTCTGAAACCCCATGGGCCCCCCGGGTTCCCCGGGGCCGCCCCTGTTAGC

GCGTTTCCCCTTCAAAATTTCTTTGGGGAGAGAGAGACCCTCTGGGGAGACTCGAAAATG

CGGGGCCTTTCCCTGGGGATGTTTTTTTTCCCAAAAAAGGGTTCCCCCCCCCCCCTAGGG

AAAAAGCCCAGCCCCCCCTTTTGTTTTTCCCCACGGGCAAACCCTTTTTTAACCGGGCCT

TTGGACCTTCCCAAAAAAAACCCCCTCGGAAAAAGTTCCAAAGTTCCCCCCACCGGGGGA

GACCCCGGAAATAAAAACAATACGGGAAAAAAGAAAGGAGCACTAACGGGGCGGTAGA

Wendelboe-r

GATCGGTACCCTACTGATTGAGGTCAACTTTAGAACATTGTTCGCCTAGACGCTCTCTTC

TTATCGATAACGTTCCAATACGCTCAGTATAAAAAAAAGATTACCCGCATGTGGTAAAAC

CTAACAAGACCGCACGTGCTTTATACCTCACGCACGCAGAGAACCCTCTCTGTGGAAAAA

AAAAACCTCCAGGGAAAGGGCCAGCATTTTCAAGTTAACCCCAAAGAGTATCCCTCACTA

CCAAACAAAGGGTTTGAAAAGGAAATGACGCTCAAACGGGCGGGCCCCCGGGAATACCAG

GGGGCGCAGGGGGCGTTCAAAGATTCGATGATTCAGGGAATTCTGCATTTCACATTACGT

ATCGCATTTCGCTGCGTTCTTCCTCGATGCGAAAACCAAAAAACCCGTTGTTGAAAGTTT

TTAATATTTTAAAATTTCCTGTTACAAAAATTCTTGTTTTTGACAAAATTTTAGTGAATA

AAAAAAATTGTTTGTGTTTGTACCCTCGGGCCCCCGATTGCTCAAGGGCCCAAAAAAAAA

GTTGCAAAAATATGAAACCCCCACAGGGTGTTGTATTGAAGCGGTTTTATTTGTCCTATA

AAAAAAGCACAAAATTCTCTCACCGTTGGAAATAGCAAGAAAAAATCTTACAAGCCTAGC

AAGACCGCGCACTTAAGCGCAGGCCCGGGGGGACTCCCCATCTCTTGTCTTCTTGCCCAT

AAAAGCTCTCAGGCTCTTGCCAAAAAAAAAAAAACCCTTTTCAAAATAAAAATTCTTTAA

GGCCTTCCCGGTTCCTTAGAAACTTTTTCAATTCCTTTCCCAAAAAAAAAAAGTGTTGTG

GGGGTTGGGTTGG

Lit 4-f

GAGCTCGTAGTGACTGCGGAGGATCCATTAAAGAATTTAATAATTTTGAAAATGGATTTT

TTTTTTGGTTTGGCCAAAACCTGAAAACCTTTACCGGGCCAAAAAAACAAAAAAGGAAAA

TCCCACCCGGCCCGGCCCTAAATGCCCCGGCCTGCCAAGCCTGGAAATTTCCTTCCTGCC

ATTCCCAACGGGGAAAAAATTCCGGGCCTTTGGTAAAAGAAAAATAAAACCGGTTCCATA

CCACCCCCCGGGGAATTTTCCAAACCTTGCCACCTTTTCCTTGGGCATTCCAACAAACCG

GGCCCCAAAGGTAACAAACACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAACA

AAAATTTTCGTAACTGGAAATTTTAAAAAATTAAAAACTTTCAACAACGGATCCCTTGGT

TCCCGCATCGATAAAAAACGCACCGAAATGCGATACGTAAGGGGAATTGCAAAATTCCGG

GAATCATCGAACCTTTGAACGCACATTGCGCCCCTTGGTATTCCAGGGGGCATGCCTGTT
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TGAGCGTCATTTCCTTCCCAAACATTCTGTTTGGAAGGGAGTGAAACCCTTTGGAGTTAA

CTTGAAATTGCTGGCCTTTTCATTGGAGGTTTTTTTTTTCCAAAAAAAGGTTTCCCTGCG

GGCTTGAGGTAAAATGCAAGTACGGCCGTTTTAGGTTTTACCAACTGCGGCAAACCTTTT

TTAACGGACCGTATTGGAACGTTATCGATAAAAAAAAACGCCAAGGCAAACAATGTTCTT

AAATTTGACCCCAATCAGGTAGGATTACCCGCTGAATTAAGCAATCATAAACGGAAAAAA

CCCCAACGCCACCA

Lit 4-r

ATCGGTACCCTACTGATTTGAGGTCAAACTTTAAGACATTGTTCGCCTAGACGCTCTCTT

CTTATCGATAACGTTCCAATACGCTCAGTATAAAAAAGATTAGCCGCAGTTGGTAAAACC

TAAAACGACCGTACTTGCATTATACCTCAAGCACGCAGAGAAACCTCTCTTTGGAAAAAA

AAAACATCCAATGAAAAGGCCAGCAATTTCAAGTTAACTCCAAAGAGTATCACTCACTAC

CAAACAGAATGTTTGAGAAGGAAATGACGCTCAAACAGGCATGCCCCCTGGAATACCAAG

GGGCGCAATGTGCGTTCAAAGATTCGATGATTCACGGAATTCTGCAATTCACATTACGTA

TCGCATTTCGCTGCGTTCTTCATCGATGCGAGAACCAAGAGATCCGTTGTTGAAAGTTTT

TAATATTTTAAAATTTCCAGTTACGAAAATTCTTGTTTTTGACAAAAATTTAATGAATAG

ATAAAATTGTTTGTGTTTGTTACCTCCGGGCCCCGAATGGTCCAAAGGCCAAAAAAAAAA

TTGGCAAAAATAGAAAACTCCCCCGTGGGGTGGAATTGAACGGTTTTAATTGGCCTAAAA

CCAAAACCCCAAAATCCCCCAACGGTTGGAAAAACCAGAAAGAAACTTAACAACCCAACA

AGAACGCCCAATTAAACCCAAGGCCCGGTGGAACCCCCCTCCCCTGGCCTCCTGGCCAAT

AAAAACCCCCCAGGCCCTGGCCAAACCAAAAAAAAAATCCATTTTCAAAATTATTAAATT

TCTTTAAGGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTAACTTTCCCC

AAAAAGGAAAACATTTTGTTTTTGTTCAAAAAAA
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