CHAPTER 4 Answers to Problems

Problem 4.1.
No. USAT-1 USAT-2 USAT-3
Fl 10/10 15/15 2/2
Pl 8/10 15/19 2/6
F2 10/12 21/22 8/10
P2 11/12 17/21 2/10
F3 5/10 16/22 6/8
P3 5/10 15/22 2/8
F4 8/12 18/22 2/6
P4 8/8 18/22 6/6
F5 5/11 15/21 2/8
P5 10/11 21/21 2/8
M1 5/10 19/21 8/8
M2 8/10 18/18 6/8
M3 5/11 15/17 2/2
M4 10/12 15/15 10/10
M5 8/11 19/19 6/6
M6 11/11 21/21 6/10
M7 10/10 16/16 8/8
M8 12/12 17/19 10/10
M9 10/12 18/22 8/8
M10 11/12 17/21 2/2

Problem 4.2. P1: M5; P2: M3 or M10; P3:M3; P4 :M2; P5: M1.




Problem 4.3. You should mate individual 9 with an individual that does not have the
183 allele (e.g., individual 5 (195/199). If individual 9 is 183/183 than all progeny
should be 183/ 195 or 183/199. However, if 9 is 183/null then one-half of the progeny
should be either 195/null or 199/null. The presence of a single 195/null or 199/null
progeny would confirm that 9 is 183/null. At least 7 progeny that were neither 195/null
nor 199/null would have to be examined to be more than 99% sure that 9 is not 183/null.
The probability of a progeny not receiving the null allele from a null allele heterozygote
is 0.5. Using the multiplication rule (Box 5.1; Appendix Section Al), the probability of 7
consecutive progeny from a null allele heterozygote not receiving the null allele is 0.008.

Problem 4.4. The first male from the left was the father. There are several bands in the
chicks that were not present in the mother and were only carried by this male.



Problem 4.5. The restriction sites are highlighted below:
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INDIVIDUAL 1

gtcaagttac
tcctagacaa
tacgtttttt
ttgacgcatt
gtggtacatg
atctataaaa
aagtgaagta
tattttattt
aaatcactga
gagggtataa
agatttacat
agggttaagt
ttcaaaccag
agatagcaaa
tttgacttac
ctgatgccag
cggctcttca

agggttgtgt
cagaggtttg
gtttttagga
atactgattg
gagaaaatct
acagtggccc
atcatccttg
ttttaagtgg
ggcaggggcc
tctacttaca
ttgagttatt
gccttgcectca
taacctttca
ttgagaatat
tcgtttttat
tcttactggt
acatcgcggt

INDIVIDUAL 2

gtcaagAtac
tcctagacaa
tacgtttttt
ttgacgcatt
gtggtacatg
atctataaaa
aagtgaagta
tattttattt
taatcactga
gagggtataa
agatttacat
agggttaagt
ttcaGaccag
agatagcaaa
tttgacttac
ctgaGgccag
cggctcttca

agggttgtgt
cagaggtttg
gtttttagga
atactgattg
gagaaaatct
acagtggccc
atcatccttg
ttttaagtgg
ggcaggggcc
tctacttaca
ttgagttatt
gccttgctca
taacctttca
ttgagaatat
tcgtttttat
tcttactggt
acatcgcggt

ctgtctgtgt
tgtcgtctgt
gtcacctctt
ttccatagtc
catgtttcct
caaacaagcg
gcaattaaga
gaagtcagtg
aagaaggcag
cagaaccact
tagcagagac
agggcacatc
gttactggcc
cttactattg
acatttctta
cagttgtttc
caaccgggtg

ctgtctgtgt
tgtcgtctgt
gtcacGGett
ttccatagtc
catgtttcct
caaacaagcg
gcaattaaga
gaagtcagtg
aagaaggcag
cagaaccact
tagcagagac
agggcacatc
gttactggcc
cttactattg
acatttctta
cagttgtttc
caaccgggtg

We expect the following fragments:

Individual 1: 132 bp, 230 bp, 274 bp, 384 bp.

gactgagtgt
gttttgaccc
cccgaactca
acatacaaaa
cctgttgata
gcaacatact
gaaaaaaatg
taccatttaa
agaaagagtg
tcctttaaca
tcttatccag
aacagatttc
caactctctt
agaatatctt
ttttctgtca
ctgggtcaag
caacacctcc

gactgagtgt
gttttgaccc
cccgaactca
acatacaaaa
cctgttgata
gcaacatact
gaaaaaaatg
taccatttaa
agaaagagtg
tcctttaaca
tcttatccag
aacagatttc
caactctctt
agaatatctt
ttttctgtca
ctgggtcaag
caaTacctcc

Individual 2: 132 bp, 168 bp, 216 bp, 230 bp, 274 bp,

Individual 1: 132 bp, 168 bp, 216 bp, 230 bp, 274 bp, 384 bp.

aactttgttc
tcatttgtca
tggaaagatt
acaggtccca
cattaaaaca
gaaccgacca
ggacaaggta
taccatttaa
aacaagtaat
acctaaccat
agcgacttac
tcacctagtc
aatcgctagg
actaacatgt
tctctectttt
gggcggcgat
acctattggce

aactttgttc
tcatttgtca
tggaaaAatt
acaggtccca
cattaaaaca
gaaTcgacca
ggacaaggta
taccatttaa
aacaagtaat
acctaaccat
agcgacttac
tcacctagtc
aatcgctagg
actaacatgt
tctctetttt
gggcAgcgat
acctabGtggce

attcattatg
agtcatcgag
catgattgat
tcggcgagag
tgtgttctcc
ccacactttc
aaccagcttt
ctttaacatt
gtactgccat
gtgatctatt
aggagcaatt
agctcaggga
ctaatgagaa
cgcaacatca
agtgtttctg
ggaaaaccaa
tcagaaaatg

attcattatg
agtcatcgag
catgattgat
tcggcgagag
tgtgttctcc
ccacactttc
aaccagcttt
ctttaacatt
gtacAgccat
gtgatctatt
aggagcaatt
agctcaggga
ctaatgagaa
cgcaacatca
agtgtttctg
ggaaaaccaa
tcagaaaatg



Individuals

——————————————————————— Size
1 2 Progeny Standard
| | |
— -- 400 bp
— —
— -- 300 bp
— — —
— — e -— 200 bp
— —
— — —
— -- 100 bp

Problem 4.7. These fragments are probably on the W chromosome that is not present in
males. These fragments should not be used since they result from a difference between
the W and Z chromosomes, and do are not an intraspecific polymorphism .

Problem 4.8. Identical twins.



Problem 4.10. There are four cut sites and therefore five fragments with EcoRI (see
below): 627 bp , 762 bp, 3,390 bp, 4,063 bp, 7,800 bp.

1 acggctacagctatgtacaactgtaaatgttataacttgtaaacccaatgttatactaca
61 tctatgtataatattacatattatgtatttacccatatataatactgcttgtgagtagta
121 cattatatgtattatcaacatacggtgatttttaacccctcatacatcagcacaaatcca
181 aggtttacattaagccaaacacgtgataataaccaactaagttgttttaaactgattaat
241 tgctatatcaataaaactccaattaacacgggctccgtctttacccaccaactttcagea

301 tcagtccggcttaatgtagtaagaaccgaccaacgatttatcggtaggcatactcttatt
361 gatggtcaggggcagatatcgtattaggtcgcatctcgtgaattattcctggecatttggt
421 tcctaagtcaagggctatccttaagaaaccagcccctgaaagccgaatgtaaagcatcectg
481 gttaatggtgtcaatcttattgcccgttacccaccaageccgggegttetettatatgeat
541 agggttctcttttttttttcttttcctttcagecttgcatatacaagtgcaagcaaagaag
601 tctaacaaggtcgaactagatcttGAATTCcagagaacccatgtatcatggtgaaatgat
661 attctataaagaatcacatacttggatatcaagtgcataaggtcaattattttcttcaca
721 gatacctaagatcgctccecggettttgegeggtaaacccecececctacceccececctaagctgaaa
781 gatccttatgttcctgttaaacccctaaaccaggaagtctcaaatcagcaatattttttt
841 tatacattaataaacttttatgcactttagcatttggcaccgacagcgctgtaatgcgta
901 cacttccataaataaagtatacattaataaacttttcgatccactttgtagcacctagca
961 ccaacaacgctgttatcaatgccatttccacgcacagcccgecgctgacgtagettaact
1021 aaagcataacactgaagctgttaagacggaccctagaaagtcccgctagcacaaaggcett
1081 ggtcctgactttactatcagctctaactgaacttacacatgcaagtctccgcattectgt
1141 gaggatgcccttaatccctgecccggggacgaggagecggcatcaggcacgeccaggcage
1201 ccacgacgccttgctaagccacacccccaaggaaactcagcagtgataaatattaageca
1261 taagcgaaagcttgacttagttaaggttaagagggccggtaaaactcgtgccageccaccg
1321 cggttatacgagagaccctagttgataactaccggcgtaaagagtggttatggaaaatat
1381 ttaataaagccgaacaccccctcageccgtcatacgcacctgggagcacgaagacctactg
1441 cgaaagcagcgtttaactatgcctgaccccacgacagctaagaaacaaactgggattaga
1501 tacccactatgcctagccgtaaaccttgatagaaatatacaattgatatccgccagggaa
1561 ctacaagcgccagcttaaaacccaaaggacttggcggtgcctcagacccacctagaggag
1621 cctgttctagaaccgataacccccgttcaacctcaccaccecttgttttacccgectata
1681 taccaccgtcgtcagcttaccctgtgaaggccccatagtagcaaaatgggcaaaaccaaa
1741 acgtcaggtcgaggtgtagcgcatgaggtgggaagaaatgggctacattctctaaattag
1801 agcactacgaaccacgctgtgaaatcagcgtccgaaggtgaaatttagcagtaaacagaa
1861 aacagagagttctcttgaaactggctctgaggcgcgcacacaccgcccgtcactectecce
1921 aagttcaacctgtccttctaactaagaagttaaccgaacaaaggggaggcaagtcgtaac
1981 atggtaagtgtaccggaaggtgcgcttggaataaccagagtgtagctaaaataggaaagce
2041 acctcccttacaccgagaagacatccgtgcaaatcgggtcaccctgagectgactagetag
2101 ccaacatatttggtccaacaccacaacatacataccccaataaaacttagaattaagtca
2161 acaaaccatttttccaccttagtaggggcgaccgaaaaggagataattgagcaacagaaa
2221 aagtaccgcaaggggaagctgaaagagaattgaaataacccatttaagcctagagaagca
2281 gagattaaatctcgtaccttttgcatcatgatttagccagcacacctgagcaaagagaac
2341 tttagtttaggcccccgaaactagacgagctactccgggacagectattgtagggceccaac
2401 ccgtctctgtggcaaaagagtgggacgagccccgagtagaggtgataaacctatcgagece
2461 tagttatagctggttgcttaggaaatgaatagaagttcagccccccecggectttcecttaggac
2521 cttaaggtaaaactaatattgtcccaaagaaaccaggagagttagtcaaaggaggtacag
2581 ctcctttgaacaaggacacaaccttaacaggcggctaaggatcatagttccaaggtaacc
2641 tgttacagtgggcctaagagcagccacctgcacagaaagcgttaaagctcagacagatac
2701 aaacctcttatcctgataagaaatcccacccccctaaccgtactaageccgttceccatgece
2761 ccatggaagagattatgctagaatgagtaataagagagtacaactctctcccagcacatg
2821 tgtaagtcggaccggaccccccaccgacaaataacgaacccaaaccaagagggaactgta
2881 ggccagaacaaacaccaagaaaaacctacaccaacaaatcgttacccccacacaggagtg
2941 ccccaagggaaagacccaaaggaagagaaggaactcggcaaacacaagcctcecgectgttt



3001 accaaaaacatcgcctcttgcaaatcaaaacatagaggtccgecctgeccctgtgactatgg
3061 gtttaacggccgcggtattttgaccgtgcgaaggtagecgcaatcacttgtecttttaaatyg
3121 aagacctgtatgaatggcatcacgagggcttagctgtctcctcttccaagtcaatgaaat
3181 tgatctgcccgtgcagaagcggacataagcacataagacgagaagaccctatggagettt
73241 agacaccaggcagatcacgtcaagcaaccttgaattaacaagtaaaaacgcagtagaccc
3301 ctagcccatatgtctttggttggggcgaccgecggggggaaaattaagcecccccactgtgga
3361 ctggggggcactgccccaccagccgagagctacagectctaagcaccagaatatctgacca
3421 aatatgatccggcgaacgcattcaacggaccgagttaccctagggataacagcgcaatcce
3481 tctcccagagtccctatcgacgagggggtttacgacctcecgatgttggatcaggacatcect
3541 aatggtgcagccgctattaagggttcgtttgttcaacgattaaagtcctacgtgatctga
3601 gttcagaccggagtaatccaggtcagtttctatctatgaagtgatgtttcctagtacgaa
3661 aggaccggaaagaaggggcccatgcttgaggcacgccccacccccacctgatgaaggcaa
3721 ctaaaacagacaagggggcacaccaagattgcctaaaagaacggcgcgctaaggtggcag
3781 agcccggtaatttgcgagaggcctaagccctectttcectcagaggttcaaaccctctectta
3841 gctatgattaccctaattacccacgttattaatccactagcatacattgtacccgttcectg
3901 ttagcagttgctttcctcaccctacttgaacgaaaagtccttgggtacatgcaactccga
3961 aaagggcccaacatcgtcggcccctacggactactacaacccatcgcagacggcctaaaa
4021 ctatttattaaagaaacggttcgaccttccacctcttcaccctttctatttectecgctaca
4081 cccatacttgcccttacacttgcactcactctatgagecccccatacctattecttaccecet
4141 gttacagatcttaacctcggagtactatttgtacttgcactatccagecctggccgtgtat
4201 tctattttagggtcaggatgggcatcaaactccaaatacgctttaattggcgaactccgg
4261 gcagtggcacaaactatttcctacgaagttagcctaggcttgatcttactcagecgtaatt
4321 atcatcacgggaggatttactcttcaaaccttcaacgtagcccaagaaagcatctgacta
4381 ctcgtgccggcectgaccacttgecgeccatatgatacatttctaccctecgecggagacaaac
4441 cgtgcaccctttgacctcacagaaggagagtcagaattagtctccggattcaatgtagaa
4501 tatgctggagggccctttgccctatttttcecctageccgaatatgectaatatecttctaata
4561 aatacgctctcagccgtcctatttttaggcgcatcccacatccctgecttteccctgaacta
4621 actgccctaaacctaataacgaaagccgccctcctcectecgttgtatttttatgagtacga
4681 gcttcctacccgcgatttcggtatgatcaactcatacatttagtttggaaaagcttcecta
4741 cccctgactctggecccttgtactatgacatttagcacttcccatcgcactagcaggcectce
4801 ccccctcagetttageccggaattgtgectgaatgettaaggaccaccttgatagegtgg
4861 ctaataggggttcaagtcccctcaattctagagagaaggggctcgaacccatcctcaaga
4921 gatcaaaactcttggtgcttccactacaccactttctagtaaggtcagctaattaagett
4981 tcgggcccataccccgaatatgttggttaaaatccttecccttactaatgaacccctacgt
5041 actcaccatcttactttctagcctaggactaggcacagtcctcacctttgeccagcectccca
5101 ctgactacttgcatgaataggcctagaaatcaataccctagccattatcccgatcatage
5161 gcaacaacaccacccccgagcaatcgaagcaacaaccaagtattttttgacacaagcaac
5221 cgccgcagcaataatcctttttgeccagcaccaccaacgectgactagtcggggagtgaga
5281 aattcaccagctatcacacccactagcaactacaacagtaatattagccctcgceccctcaa
5341 acttggactagcacccgttcacttctgactaccagaagtccttcagggacttgaactcac
5401 tacaggattaatcctgtcgacctgacaaaaactcgcaccctttgcacttataattcaagt
5461 agccccaaccatcaattcttccecctacttgtcacaatcggecttctatcaacacttgtggg
5521 aggctgaggtggacttaatcaaacccaactacgtaaaattctagcatatcttccaattge
5581 ccatctaggatgaatagtactaattctacaattcgcaccctctctcacactcecctcagtet
5641 ctccctgtatatcgtcatgacatcttcagecttcecctcacattaaaaaccaacaactcettt
5701 aaccatcaatactctcgcaacttcatgaactaaatccccgacccttgecgecattaaccge
5761 tcttgtattattgtcccttggaggtctccccectcectectcaggetttataccaaaatgact
5821 tattttgcaagaactaacgaaacagggactcccactatctgccacactagctgctataac
5881 agccctcctaagcectttacttttatctacgactctgectacgeccttaaccctcactattta
5941 tcccaacaccctaactgctactgeccccatgacgectcaactttaccataattaccctacce
6001 cctttcaattactactattatagccctaggactactacccctcacaccagctgtgactge
6061 gatattagctttgtaataagggcttaggatagtacttagaccaagagccttcaaagectct
6121 aaacgggggtgaaatcccccagcccttgtaagacttgcaggactttatcccacatcecttcet
6181 gaatgcaacccagacactttaattaagctaaagcctttctaggtgggaaggcctcgatcce
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tacaaactcttagttaacagctaagcgctctatccagcgagcatccatctactttecceccce
gcccccgggggggggagcgaggcggggaaagccccggcaggectattagectacttettea
gatttgcaatctaacgtgtggtacaccacagggcttgataaggagaggagtcaaacctct
gtttatggagctacaatccaccgcttaagctctcagccacccatcctgtggcaatcacac
gatgatttttctcaaccaaccacaaagacattggcaccctctatttagtatttggtgect
gagccgggatagtaggcaccgccctgagtctactgattcgggcggaactaagccagccgyg
gcgctcttctgggggatgaccaaatctataacgtgatcgtcacagcccatgcecttegtta
tgattttctttatagtcatgccaattataatcgggggctttggaaactgattaattcccce
taataatcggagcccctgatatggcattccctcgaataaataacataagettcectgactcece
ttcctceccatcectttetectectectgtettcatcaggagttgaageccggegegggtactyg
gatgaacagtatacccccctctagceccggcaacctecgeccacgcaggagectetgttgatt
taactatcttctcccecttcatttagctggaatctecctcaattttaggagccattaatttta
ttacgaccattattaacataaaacctccagccatctctcagtaccaaacccceccectatteg
tttgagccgtgctagttactgctgtcecttctgttactttcecctececcegtectggcagecag
gcattactatgttacttacagaccgaaatctaaacaccactttctttgacccggcaggcg
ggggagatccaattttataccaacacctcttttgattcttcagccacccagaggtctata
ttctcatcctcccaggctttggtataatttcacacatcgttgecgtactactceccggcaaaa
aggaacccttcgggtatataggaatggtctgagctataatagccatcgggttgttaggat
ttatcgtttgagcccaccatatgttcactgtagggatagacgtggacactcgtgcttact
ttacatctgccaccatgattatcgctatccccacaggagtaaaagtatttagctgactag
ctacactacacggaggctcaatcaaatgagaaacaccacttctttgagccttagggttta
ttttcctgttcacagtgggtggacttacaggtattgtccttgctaactcctcattagaca
ttgttctacatgacacttattacgtagttgctcatttccactacgtactatctataggag
ctgtatttgccattataggcgctttcgtacactggttcccgctatttacagggtacaccce
tccacagcacatgaaccaaaatccattttggaattatatttatcggtgtaaatttaacct
ttttcccacagcatttcctaggcectcgcagggataccacgacggtactctgattacccecag
acgcctatacactgtgaaacactgtatcctcaatcggatcccttgtatcecctagtagetg
taattatgttcctatttattctttgagaagcttttgctgccaaacgagaggtagcatcaa
tcgaactaacttcaacaaacgtagaatgactacacggatgccccccaccctaccacacat
ttgaagaaccagcatttgtccaagtacaagcaaactaacgagaaagggaggaattgaacc
cccatgtgctggtttcaagccaaccgcataaccactctgccactttecttctataagacac
tagtaaaactagtctattacactgcctggtcaaggcaaaattgtgggttaaaccccgegt
gtcttaagcacttagctagaatggcacatccctcacaactaggattccaagacgcggcect
cccctgtaatagaagaacttcecttcatttccacgaccacgcectcecttatgattgttecttetta
tcagcacactagtgctttatatcatcgtagcaatagtctctactaaacttactaatatgt
atatccttgattctcaagaaatcgagatcgtttggactgtcctcccagcagttatcectta
ttctcatcgetcteccetteccteccGAATTCtctatcttatggacgaaattaacgaccecc
accttactattaaagcaataggccaccaatgatattgaagctatgaatataccgactacg
aagatttaggctttgactcttacatagtccccactcaagatttagtgccaggccaattcce
gtcttctagagacagatcatcgaatagttgtccctgtagaatccccaatccgagttcteg
tctcagctgaagacgtccttcactcctgageccgttecttetttaggtgtaaagatagacg
cagttccaggacgattaaaccaaacagcctttattgecctctcgacctggagtattctacg
gacaatgttctgagatctgcggggctaaccatagcttcatacctatcgttgttgaagcgg
tacccctagaacacttcgagaaatgatccactatgatacttgaagatgcecctcactaagaa
gctaaatcgggaatagcgttagccttttaagctaaagattggtggcccccaaccaccect
agtgacatgccccaactcaaccccgceccectgatttgetattttagtattectegtgactg
gttttcctaactgttattcccccaaaagtceccttggccacactttcacaaatgagcecctacce
tcacaaagcactgaaaaagctaagcccgaaccctgaaactgaccatgacactaagettcet
tcgaccaatttatgagccccacatacctaggtatcccacttatcgececgtagcattaaccce
tcccatGAATTCttttccectacccectetgeccgatgattaaacaaccgectaattaccece
tgcaagggtggttcatcaaccgatttacccagcaacttcttttaccgctaaatctaggeg
gtcacaagtgagcagctctactaacttccctcatactatttcttattaccctaaatatac
ttggcctacttccatatacattcaccccgaccacacagctctceccctaaatatgggecteg
cagtcccactgtggcttgctacagtaattatcggcatacgaaaccaacctacggccgccce
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tcggccatttattgcctgaaggaacccccecgttceccactgatcccagtactgatcattateg
aaacaattagcctttttatccgcecccecgcececcttggecgtacgacttacagccaatctcacag
caggccaccaactaattgctacagcagcctttgttcttctacctataatacctacagtag
caatcctaacttctattgtcctctttctactcacccttctcgaaatcgecgtagecatga
ttcaagcctacgtttttgtcttactcctaagcectctatttacaagaaaacgtttaatgge
acaccaagcacacgcataccacatggttgacccaagcccecctgacctectgaccggcgcaat
tgccgccecttttacttacatcaggcactgcagtctgattccatttccactecgetcacact
tcttaccttaggtaacattctcttacttctaaccatataccaatgatggcgggatatcat
ccgagaaggtacctttcaaggacaccacacgcccccagtccaaaaagggctacgatatgg
cataatcttatttattacctccgaggtattctttttcttaggtttcttctgagecttcta
ccacgccagcctcgceccccacacctgaattaggaggttgectgacccececcgcaggtattac
tactctagacccctttgaggtaccceccttcttaatactgcagtceccttctagecatctggtgt
caccgtaacatgagcccaccacagcatcatagaaggtgaacgaaaacaaaccattcaagce
tcttactctcactatcttactgggattttacttcactttcctacaaggtatagaatacta
cgaagccccatttacaatcgctgacggecgtatacggctctactttctttgtecgetacagg
attccatggcctacacgtaattattggctctacctttctggeccgtttgecttcectacgaca
agttcaataccactttacatctgaacatcattttggctttgaagctgctgcctgatattg
acactttgtagacgttgtatggctcttcctatacgtctctatttactgatgaggctcata
atctttctagtattaatacgtataagtgacttccaatcacccggtcttggttaaaatcca
aggaaagataatgaatttaatcacaacaatcatcactattaccatcacattatccgcagt
actagccactatttctttctgattaccacaaatctccccagacgcagagaagttatccecce
ctacgaatgtggatttgaccccttagggtccgcccgectgeecttctecttacgettett
tctaatcgcgatcttattcctectatttgatctagaaatcgecccteccecttttgecectacce
ttgaggggatcaactccacaccccgaccctgacactcatctgatccactgecgttcectage
ccttcttactcttggcttaatctatgaatgaacccaaggaggcttagaatgagccgagta
cggagttagtccaaaacaagacccttgatttcggctcaaaagaccatggtttaagtccat
gaccgccttatgacaccagtacacttcagctttacctcagectttattttagggecttata
ggactcgcgtttcaccgcacccaccttctcectcageeccttcectatgectagaaggaataata
ctctctctattcatcgccctcectecctctgagecctceccaaatggaagcgactggctactca
gtggccccgatacttctcecctagegttctcagectgtgaagccagecgcagggttageccta
ctagtagcaactgcacgaacacacggcacagaccgcctccaaagcttaaacctectceccaa
tgttaaagatcctcatccccacactcatgctttttccaacgatctgactcageccecgecga
aatgattatgaactacatcaatcgcccaaagtttaattattgccctagcaagtttatect
gacttaaatgatcgtcagaaaccggatgatcctcctccaacctctatttagcaactgacc
ccctatcaacacccctgctagtattaacctgctgactacttcecceccttataattecttgeta
gccaaagccacctctctcecctgaacccttaaatcgccagcgagectacatcteectectgg
tctcceccecttcaaacgtttctagtattagcattcggggccactgaaattatcatattttacg
tcatattcgaagccacgctactccccaccecttattattatcacccgatgaggaaatcaaa
ctgaacgcctcaatgccggtacctacttcttattttataccctagctggetceccctaccecce
tcctcgtggceccctgcettecttatacaaaacgacaacggaaccctatctatgtttaccctge
agtatacgcaacccctacaccttctaacgtgaggagataaactgtgatgagctgcecctgec
ttttagccttccttgtaaaaataccectatacggtgttcacctttgactcccaaaagcecce
acgtagaagctccaatcgccggatccataatcctagecggectgttectectcaagectgggag
gatacggcataatacgtataatagttatactagacccgttaaccaaagaactggcctacc
cctttattgttttggccttgtgaggtatcattataacaggatctatttgcctacgtcaaa
cagacctgaaatcactaatcgcatactcttcagtcggccacataggattagtcgcagggg
gtattttaattcaaacaccttgaggatttactggtgcaattattctcataatcgcacacyg
gccttgcecctcectcagecgctattectgettagccaatactagctacgaacgcacccacagcec
gaaccatactacttgcccgaggaatacaaataattctccecttaataaccacttggtgat
ttgtagctagtttagcaaatctggccctcecccecececctcectecccaacctaataggagaactaa
taatcatcacttctatatttaactggtcgtattgaacccttattctcacgggactaggca
cgttaattacagcaagctactccctttatctgttcttaataactcaacggggacccctac
cttcccatattattgctcttgaacccacccacacccgagaacacctacttattattcectge
acctcatcccaattgtccttctaatcctaaagcecctgagctcatgtgaggectgatgtttet



12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661
15721
15781
15841
15901

gtagatatagtttaaccaagacattagattgtgattctaaaaatagaggttaaaatcctc
ttatccaccgagagaaatctgttgataacagagactgctaatcttctgcccececctcagtta
aattctgtggttcactcgtgcttctaaaggataatagctcatccattggtcttaggaacc
aaaactcttggtgcaaatccaagtagcagctatgcacccgactacactcatcttaagcetce
atcccttttaataatcttcacacttctaatttatcctcttattaccaccctcaccccaac
cccccaacacaaaaactgggcecccttactcacgtaaaaactgctatcaaaatageccttect
agtgagcctgctcecccecectttttgtecttecctagaccaaggaaccgaaactatcgtgactaa
ctgacaatgaataaacaccacaacctttgacattaaccttagctttaaatttgaccacta
ctccattatttttaccecctattgecectgtacgtaacctgatctattctaGAATTCgcatce
ctgatatatacacgccgaccccaacataaaccgattctttaagtacctcecctectettect
aatcgccataattattttagtaaccgccaacaacatgttccaactatttatcggctgaga
gggagtcggaattatatcatttctcctcattggatgatgacacggacgagctgacgctaa
cacagctgctatacaagctgtaatttacaaccgagtaggagacatcggacttatcctaag
tatagcctggttcgcaacaaacctaaactcctgagaaattcaacaaatatttgcecctette
aaaaggacttgacctcacactccctcecttataggectcattctageccgeccaccggcaaatce
agcgcaatttggacttcacccgtgacttcccteccgecgatagagggtecctacgecggtate
tgccctactacactccagcaccatggtcgtggecgggcatcttecctattaattcgactceca
ccctctaatagaagataaccaaacagccttaaccgtatgecttatgecctaggagcecctaac
taccctcttcaccgctacctgecgeccctcacccaaaatgacatcaaaaaaattgtcgecatt
Cctctacatccagccaactagggcttataatagtcaccatcggacttaatcaaccacaact
agccttcctccacatctgcacccacgcattcectttaaagctatacttttectatgctcagg
Ctcaattattcatagtttaaacgatgagcaagacattcgaaaaataggtggtatacacaa
cctcaccccctctacatcectettgectcacaatcggaagecttgcactaactggcacccce
attcttagctgggttcttctccaaagacgctattattgaagccttaaacacctcccacct
caacgcctgagcccttactcttaccttactagccacctcatttactgeccatttatagect
ccgagtcatcttttttgtctccataggacacccccecgectttacggcaacageccctgttaa
tgaaaataacccatccgtaattaacccaatcaagcgactagcctgaggaagcatcattge
ggggcttctaattacctcaaacttcctacccaccaacacccccgtaataaccatgeccac
ccacttaaaattagccgctctcecctggttactatctcgggecttectcattgcattagaact
tgcgtcactaactaacaaacaatttaaactacacccaacccttacactacataacttctce
caacatactgggattcttccccgceccatcatccaccgattgaccccaaagctaaacttaac
tttaggacaaaccatcgccagccaaatggtagatcacacatgatttgagaaagtaggtcc
gaaggaattatttcaactcacctgcctaatagtcacaacaacaagtaatatccaacaagg
cataattaaaacatacctcaccctatttttcctttcaacaactctagctgttctattaac
attaacctaaactgctcgaagcgccccccgactcaatceccececgtgttaattccaacaccac
aaaaagtgttaataggagtacccacgcgcacgcaattaatatcccccecctccatgagagta
tatcaatgccaccccacttgtatccccacgcaatacagaaaactceccttaaactecgtceccac
tgctacccatgaggtttcataccacccaccccagaatagacctgccaccaacaccaccce
caccgtatataccaccacataccctaagaccgaacgatcccctcaagactccggaaaagg
ctcagcagccaaagccgctgaataagcaaataccacaagcatcccecccccaagtaaatcaa
aaatagtactaaagacaagaaagatcccccgtgacccaccaaaaccccacaacccacace
tgctgctacaaccaaccccaaagcagcaaagtaaggtgcagggttagatgcaacagctac
aagccctaaaaccagccctaaaagaaacaaagacacaagataagtcataattcctgetceg
gactctaaccgaaactaatgacttgaaaaaccaccgttgttattcaactacaagaaccta
atggccaacctccgaaaaacccaccctctcecctaaaaatcgctaatgacgcactagtcgac
ctcccagcaccttctaatatctcagtctggtgaaactttggctcactactaggecctatgt
ttagctacccaaattcttaccgggctcttcctageccatgcactataccteccgacatttca
acagctttctcctctgtttgccacatctgccgagatgttagttacggectgactcattcga
aacatccatgccaacggagcatctttcttttttatctgtatttatatacatatcgecccga
ggactttactacggctcgtacctctacaaagaaacctggaatatcggagttgtactttta
cttctcactataataactgcctttgtaggctacgtccteccecgtgaggacaaatatcatte
tgaggggccactgtaattacaaacctcctctcagectgtaccatacgtaggaggcgeccta
gtacaatgaatttgagggggcttctccgttgacaacgccactctaacacgatttttcegec
tttcacttcctattccececttegtcattgcagecgectacggtecttcaccttetgttectt



15961
16021
16081
16141
16201
16261
16321
16381
16441
16501
16561
16621

catgaaacaggatctaataaccctgcagggattaactctgatgctgataaaatctcattc
cacccttacttctcatacaaagatctcctaggattcgtagccatactcecctaggcecctaaca
tccttagcectcectttttgcaccaaatctcctaggggacccagacaattttacgectgecaac
cccctagtgaccccacctcatattaaacccgaatgatacttectattecgettacgecaatce
ctacgatccatccccaacaagctgggaggagtacttgcceccttttattctcgatcecttgte
ctcatggttgtccccatcctacacacttctaaacaacgaggacttacctttcgaccactce
acccaattcttattttgggccttagtagcagatatactcatcctcacctgaatcggaggce
atacctgtagaacaccccttcattattatcggacaagtcgcecctctgtaatttacttcacce
atcttcctagttctttccececttagecggectgggecgaaattaaageccteccaatgagec
tgccctagtagctcagcgccagagecgceccggtettgtaatccggaagtecggaggttaaaac
cctccecctagtgctcagagagaggagattttaactcccacccttaactcecccaaagctaaga
ttctaaattaaactaccctctg

There are 43 cut sites and therefore 44 fragments with Mbol (see below).

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041

acggctacagctatgtacaactgtaaatgttataacttgtaaacccaatgttatactaca
tctatgtataatattacatattatgtatttacccatatataatactgcttgtgagtagta
cattatatgtattatcaacatacggtgatttttaacccctcatacatcagcacaaatcca
aggtttacattaagccaaacacgtgataataaccaactaagttgttttaaactgattaat
tgctatatcaataaaactccaattaacacgggctccgtctttacccaccaactttcageca
tcagtccggcttaatgtagtaagaaccgaccaacgatttatcggtaggcatactcttatt
gatggtcaggggcagatatcgtattaggtcgcatctcgtgaattattcctggcatttggt
tcctaagtcaagggctatccttaagaaaccagcccctgaaagccgaatgtaaagecatcetg
gttaatggtgtcaatcttattgcccgttacccaccaagccgggcgttectcecttatatgeat
agggttctcttttttttttcttttecctttcagecttgcatatacaagtgcaagcaaagaag
tctaacaaggtcgaactaGATCttgaattccagagaacccatgtatcatggtgaaatgat
attctataaagaatcacatacttggatatcaagtgcataaggtcaattattttcttcaca
gatacctaaGATCgctcceggettttgegeggtaaacccecctaceccectaagetgaaa
GATCcttatgttcctgttaaacccctaaaccaggaagtctcaaatcagcaatattttttt
tatacattaataaacttttatgcactttagcatttggcaccgacagcgctgtaatgcgta
cacttccataaataaagtatacattaataaacttttcGATCcactttgtagcacctagca
ccaacaacgctgttatcaatgccatttccacgcacagcccgcecgctgacgtagecttaact
aaagcataacactgaagctgttaagacggaccctagaaagtcccgctagcacaaaggcett
ggtcctgactttactatcagctctaactgaacttacacatgcaagtctccgcattectgt
gaggatgcccttaatccecctgecccggggacgaggagccggcatcaggcacgeccaggcage
ccacgacgccttgctaagccacacccccaaggaaactcagcagtgataaatattaageca
taagcgaaagcttgacttagttaaggttaagagggccggtaaaactcgtgccagceccaccg
cggttatacgagagaccctagttgataactaccggcgtaaagagtggttatggaaaatat
ttaataaagccgaacaccccctcagecgtcatacgcacctgggagcacgaagacctactg
Ccgaaagcagcgtttaactatgcctgaccccacgacagctaagaaacaaactgggattaga
tacccactatgcctagccgtaaaccttgatagaaatatacaattgatatccgccagggaa
ctacaagcgccagcttaaaacccaaaggacttggcggtgcecctcagacccacctagaggag
cctgttctagaaccgataacccccgttcaacctcaccaccceccecttgttttaccecgectata
taccaccgtcgtcagcttaccctgtgaaggccccatagtagcaaaatgggcaaaaccaaa
acgtcaggtcgaggtgtagcgcatgaggtgggaagaaatgggctacattctctaaattag
agcactacgaaccacgctgtgaaatcagcgtccgaaggtgaaatttagcagtaaacagaa
aacagagagttctcttgaaactggctctgaggcgcgcacacaccgcccgtecactcectecece
aagttcaacctgtccttctaactaagaagttaaccgaacaaaggggaggcaagtcgtaac
atggtaagtgtaccggaaggtgcgcttggaataaccagagtgtagctaaaataggaaagc
acctcccttacaccgagaagacatccgtgcaaatcgggtcaccctgagctgactagectag



2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281

ccaacatatttggtccaacaccacaacatacataccccaataaaacttagaattaagtca
acaaaccatttttccaccttagtaggggcgaccgaaaaggagataattgagcaacagaaa
aagtaccgcaaggggaagctgaaagagaattgaaataacccatttaagcctagagaagca
gagattaaatctcgtaccttttgcatcatgatttagccagcacacctgagcaaagagaac
tttagtttaggcccccgaaactagacgagctactccgggacagecctattgtagggeccaac
ccgtctctgtggcaaaagagtgggacgagccccgagtagaggtgataaacctatcgagec
tagttatagctggttgcttaggaaatgaatagaagttcagccccceccggcectttettaggac
cttaaggtaaaactaatattgtcccaaagaaaccaggagagttagtcaaaggaggtacag
ctcectttgaacaaggacacaaccttaacaggcggctaagGATCatagttccaaggtaacc
tgttacagtgggcctaagagcagccacctgcacagaaagcgttaaagctcagacagatac
aaacctcttatcctgataagaaatcccacccceccecctaaccgtactaagcecgtteccatgecce
ccatggaagagattatgctagaatgagtaataagagagtacaactctctcccagcacatg
tgtaagtcggaccggaccccccaccgacaaataacgaacccaaaccaagagggaactgta
ggccagaacaaacaccaagaaaaacctacaccaacaaatcgttacccccacacaggagtg
CcCccaagggaaagacccaaaggaagagaaggaactcggcaaacacaagcctcecgectgttt
accaaaaacatcgcctcttgcaaatcaaaacatagaggtccgcecctgecctgtgactatgg
gtttaacggccgcggtattttgaccgtgcgaaggtagcgcaatcacttgtecttttaaatyg
aagacctgtatgaatggcatcacgagggcttagctgtctcctcttccaagtcaatgaaat
tGATCtgccegtgcagaageggacataagcacataagacgagaagaccctatggagettt
agacaccaggcaGATCacgtcaagcaaccttgaattaacaagtaaaaacgcagtagaccc
ctagcccatatgtctttggttggggcgaccgcggggggaaaattaagcccccactgtgga
ctggggggcactgccccaccagccgagagctacagctctaagcaccagaatatctgacca
aatatGATCcggcgaacgcattcaacggaccgagttaccectagggataacagegecaatcec
tctecccagagtcectatcgacgagggggtttacgacectcgatgttgGATCaggacatect
aatggtgcagccgctattaagggttcgtttgttcaacgattaaagtcctacgtGATCtga
gttcagaccggagtaatccaggtcagtttctatctatgaagtgatgtttcctagtacgaa
aggaccggaaagaaggggcccatgcttgaggcacgccccacccccacctgatgaaggcaa
ctaaaacagacaagggggcacaccaagattgcctaaaagaacggcgcgctaaggtggcag
agcccggtaatttgcgagaggcctaagccecctetttctcagaggttcaaaccctetectta
gctatgattaccctaattacccacgttattaatccactagcatacattgtaccecgttcectyg
ttagcagttgctttcctcaccctacttgaacgaaaagtccttgggtacatgcaactccga
aaagggcccaacatcgtcggcecccecctacggactactacaacccatcgcagacggcctaaaa
ctatttattaaagaaacggttcgaccttccacctcttcaccctttctatttctecgetaca
cccatacttgcccttacacttgcactcactctatgagcccccatacctattecttacect
gttacaGATCttaacctcggagtactatttgtacttgcactatccagecectggecgtgtat
tctattttagggtcaggatgggcatcaaactccaaatacgctttaattggcgaactccgg
gcagtggcacaaactatttcctacgaagttagcctaggcttGATCttactcagegtaatt
atcatcacgggaggatttactcttcaaaccttcaacgtagcccaagaaagcatctgacta
ctcgtgccggcectgaccacttgceccgceccatatgatacatttctacecctecgecggagacaaac
cgtgcaccctttgacctcacagaaggagagtcagaattagtctccggattcaatgtagaa
tatgctggagggccctttgceccctatttttcctagecgaatatgctaatateccttctaata
aatacgctctcagccgtcecctatttttaggcgcatcccacatceccecctgetttecctgaacta
actgccctaaacctaataacgaaagccgceccctectcectecgttgtatttttatgagtacga
gcttcctaccecgegattteggtatGATCaactcatacatttagtttggaaaagecttceceta
cccctgactcectggeccttgtactatgacatttagcacttcecccatcgecactagcaggecte
ccccecctcagcetttageccggaattgtgectgaatgecttaaggaccaccttgatagegtgg
ctaataggggttcaagtcccctcaattctagagagaaggggctcgaacccatcctcaaga
GATCaaaactcttggtgcttccactacaccactttctagtaaggtcagctaattaagett
tcgggcccataccccgaatatgttggttaaaatcctteccecttactaatgaacccecctacgt
actcaccatcttactttctagcctaggactaggcacagtcctcacctttgeccagctceccecca
ctgactacttgcatgaataggcctagaaatcaataccctagccattatcccGATCatage
gcaacaacaccacccccgagcaatcgaagcaacaaccaagtattttttgacacaagcaac
cgccgcagcaataatcctttttgccagcaccaccaacgcectgactagtcggggagtgaga
aattcaccagctatcacacccactagcaactacaacagtaatattagccctcgceccctcaa



5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
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6961
7021
7081
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7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8le6l
8221
8281
8341
8401
8461
8521

acttggactagcacccgttcacttctgactaccagaagtccttcagggacttgaactcac
tacaggattaatcctgtcgacctgacaaaaactcgcaccctttgcacttataattcaagt
agccccaaccatcaattcttcececctacttgtcacaatcggecttctatcaacacttgtggg
aggctgaggtggacttaatcaaacccaactacgtaaaattctagcatatcttccaattgce
ccatctaggatgaatagtactaattctacaattcgcaccctctctcacactcecctcagtet
ctccctgtatatcgtcatgacatcttcagecttecctcacattaaaaaccaacaactettt
aaccatcaatactctcgcaacttcatgaactaaatccccgacccttgecgcattaaccge
tcttgtattattgtcccttggaggtctcecccecectetectcaggectttataccaaaatgact
tattttgcaagaactaacgaaacagggactcccactatctgccacactagctgctataac
agccctcctaagcectttacttttatctacgactctgectacgecttaaccctcactattta
tcccaacaccctaactgctactgceccccatgacgcectcaactttaccataattaccectacce
cctttcaattactactattatagccctaggactactacccctcacaccagctgtgactgce
gatattagctttgtaataagggcttaggatagtacttagaccaagagccttcaaagctcect
aaacgggggtgaaatcccccagcecccttgtaagacttgcaggactttatcccacatcettet
gaatgcaacccagacactttaattaagctaaagcctttctaggtgggaaggectcGATCe
tacaaactcttagttaacagctaagcgctctatccagcgagcatccatctactttecceccce
gcccccgggggggggagcgaggcggggaaagccccggcaggectattagectacttettea
gatttgcaatctaacgtgtggtacaccacagggcttgataaggagaggagtcaaacctct
gtttatggagctacaatccaccgcttaagctctcagccacccatcctgtggcaatcacac
gatgatttttctcaaccaaccacaaagacattggcaccctctatttagtatttggtgect
gagccgggatagtaggcaccgccctgagtctactgattcgggcggaactaagccagccgyg
gcgctcttctgggggatgaccaaatctataacgtGATCgtcacagecccatgecttegtta
tgattttctttatagtcatgccaattataatcgggggctttggaaactgattaattcccce
taataatcggagcccctgatatggcattccctcgaataaataacataagettcectgactcece
ttcctceccatcectttetectectectgtettcatcaggagttgaageccggegegggtactg
gatgaacagtatacccccctctageccggcaacctcecgeccacgcaggagectetgttgatt
taactatcttctcccttcatttagctggaatctecctcaattttaggagccattaatttta
ttacgaccattattaacataaaacctccagccatctctcagtaccaaacccceccecctatteg
tttgagccgtgctagttactgctgtcecttctgttactttcecctececcecgtectggcagecag
gcattactatgttacttacagaccgaaatctaaacaccactttctttgacccggcaggcg
ggggaGATCcaattttataccaacacctcttttgattcttcageccacccagaggtctata
ttctcatcctcccaggctttggtataatttcacacatcgttgecgtactactceccggcaaaa
aggaacccttcgggtatataggaatggtctgagctataatagccatcgggttgttaggat
ttatcgtttgagcccaccatatgttcactgtagggatagacgtggacactcgtgcttact
ttacatctgccaccatgattatcgctatccccacaggagtaaaagtatttagctgactag
ctacactacacggaggctcaatcaaatgagaaacaccacttctttgagccttagggttta
ttttcctgttcacagtgggtggacttacaggtattgtccttgctaactcecctcattagaca
ttgttctacatgacacttattacgtagttgctcatttccactacgtactatctataggag
ctgtatttgccattataggcgctttcgtacactggttcccgctatttacagggtacaccce
tccacagcacatgaaccaaaatccattttggaattatatttatcggtgtaaatttaacct
ttttcccacagcatttcctaggcectcecgcagggataccacgacggtactctgattacccecag
acgcctatacactgtgaaacactgtatcctcaatcgGATCccttgtatccctagtagetyg
taattatgttcctatttattctttgagaagcttttgctgccaaacgagaggtagcatcaa
tcgaactaacttcaacaaacgtagaatgactacacggatgccccccaccctaccacacat
ttgaagaaccagcatttgtccaagtacaagcaaactaacgagaaagggaggaattgaacc
cccatgtgctggtttcaagccaaccgcataaccactctgccactttecttcectataagacac
tagtaaaactagtctattacactgcctggtcaaggcaaaattgtgggttaaaccccgegt
gtcttaagcacttagctagaatggcacatccctcacaactaggattccaagacgcggcect
cccctgtaatagaagaacttcecttcatttccacgaccacgcectcecttatgattgttecttetta
tcagcacactagtgctttatatcatcgtagcaatagtctctactaaacttactaatatgt
atatccttgattctcaagaaatcgaGATCgtttggactgtcctecccagecagttatectta
ttctcatcgctctcceccecttececctecgaattctectatecttatggacgaaattaacgacccce
accttactattaaagcaataggccaccaatgatattgaagctatgaatataccgactacg
aagatttaggctttgactcttacatagtccccactcaagatttagtgccaggccaattcce



8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761

gtcttctagagacaGATCatcgaatagttgtccectgtagaatccccaatccgagttcteg
tctcagctgaagacgtccttcactcctgagecgttecttetttaggtgtaaagatagacg
cagttccaggacgattaaaccaaacagcctttattgcectctcgacctggagtattctacg
gacaatgttctgaGATCtgcggggctaaccatagcttcatacctatecgttgttgaagegg
tacccctagaacacttcgagaaatGATCcactatgatacttgaagatgectcactaagaa
gctaaatcgggaatagcgttagccttttaagctaaagattggtggcccccaaccacccect
agtgacatgccccaactcaaccccgeccectgatttgetattttagtattectegtgactg
gttttcctaactgttattcccccaaaagtceccttggccacactttcacaaatgagcecctacce
tcacaaagcactgaaaaagctaagcccgaaccctgaaactgaccatgacactaagettcet
tcgaccaatttatgagccccacatacctaggtatcccacttatcgcececgtagcattaaccce
tcccatgaattcttttcecctacccececctectgeccgatgattaaacaaccgectaattacce
tgcaagggtggttcatcaaccgatttacccagcaacttcttttaccgctaaatctaggeg
gtcacaagtgagcagctctactaacttccctcatactatttcttattaccctaaatatac
ttggcctacttccatatacattcaccccgaccacacagctctceccecctaaatatgggecteg
cagtcccactgtggcttgctacagtaattatcggcatacgaaaccaacctacggccgccce
tcggccatttattgecctgaaggaaccececcgttceccactGATCeccagtactGATCattatceg
aaacaattagcctttttatccgcecccecgcececcttggecgtacgacttacagccaatctcacag
caggccaccaactaattgctacagcagcctttgttcttctacctataatacctacagtag
caatcctaacttctattgtcctctttctactcacccttctcgaaatcgeccgtagecatga
ttcaagcctacgtttttgtcttactcctaagcectctatttacaagaaaacgtttaatgge
acaccaagcacacgcataccacatggttgacccaagcccecctgacctctgaccggcgcaat
tgccgccecttttacttacatcaggcactgcagtctgattccatttccactecgetcacact
tcttaccttaggtaacattctcttacttctaaccatataccaatgatggcgggatatcat
ccgagaaggtacctttcaaggacaccacacgcccccagtccaaaaagggctacgatatgg
cataatcttatttattacctccgaggtattctttttcttaggtttcttctgagecttcta
ccacgccagcctcgcececcccacacctgaattaggaggttgcectgacccececcgcaggtattac
tactctagacccctttgaggtaccceccttcecttaatactgcagtceccttctagecatctggtgt
caccgtaacatgagcccaccacagcatcatagaaggtgaacgaaaacaaaccattcaagce
tcttactctcactatcttactgggattttacttcactttcctacaaggtatagaatacta
cgaagccccatttacaatcgctgacggcgtatacggcectctactttctttgtecgetacagg
attccatggcctacacgtaattattggctctacctttctggecgtttgecttcectacgaca
agttcaataccactttacatctgaacatcattttggctttgaagctgctgcctgatattg
acactttgtagacgttgtatggctcttcctatacgtctctatttactgatgaggctcata
atctttctagtattaatacgtataagtgacttccaatcacccggtcttggttaaaatcca
aggaaagataatgaatttaatcacaacaatcatcactattaccatcacattatccgcagt
actagccactatttctttctgattaccacaaatctccccagacgcagagaagttatccecce
ctacgaatgtggatttgaccccttagggtccgccecgectgeecttctecttacgettett
tctaatcgcGATCttattectectatttGATCtagaaatecgecectecttttgecectacce
ttgagggGATCaactccacaccccgacectgacactcatctGATCecactgecegttcetage
ccttcttactcttggcttaatctatgaatgaacccaaggaggcttagaatgagccgagta
cggagttagtccaaaacaagacccttgatttcggctcaaaagaccatggtttaagtccat
gaccgccttatgacaccagtacacttcagctttacctcagectttattttagggecttata
ggactcgcgtttcaccgcacccaccttctcectcageeccttctatgectagaaggaataata
Cctctctctattcatcgccctcectecctctgagecctceccaaatggaagcgactggctactca
gtggccccgatacttctcecctagegttctcagectgtgaagccagecgcagggttageccta
ctagtagcaactgcacgaacacacggcacagaccgcctccaaagcttaaacctectceccaa
tgttaaaGATCctcatcceccacactcatgettttteccaacGATCtgactcagecececcgega
aatgattatgaactacatcaatcgcccaaagtttaattattgccctagcaagtttatect
gacttaaatGATCgtcagaaaccggatGATCctcctccaacctctatttagecaactgacc
ccctatcaacacccctgctagtattaacctgctgactacttceccceccttataattecttgeta
gccaaagccacctctctcecctgaacccttaaatcgccagcgagectacatcteectectgg
tctcccecttcaaacgtttctagtattagcattcggggccactgaaattatcatattttacg
tcatattcgaagccacgctactccccacccttattattatcacccgatgaggaaatcaaa
ctgaacgcctcaatgccggtacctacttcttattttataccctagctggetceccctaccce



11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001

tcctcgtggceccctgcettecttatacaaaacgacaacggaaccctatctatgtttaccctge
agtatacgcaacccctacaccttctaacgtgaggagataaactgtgatgagctgcectgec
ttttagccttccttgtaaaaatacccectatacggtgttcacctttgactcccaaaagcecce
acgtagaagctccaatcgeccgGATCcataatcctageggetgttectectcaagetgggag
gatacggcataatacgtataatagttatactagacccgttaaccaaagaactggcctacc
cctttattgttttggecttgtgaggtatcattataacagGATCtatttgcctacgtcaaa
cagacctgaaatcactaatcgcatactcttcagtcggccacataggattagtcgcagggg
gtattttaattcaaacaccttgaggatttactggtgcaattattctcataatcgcacacyg
gccttgcecctcectcagegctattectgecttagccaatactagctacgaacgcacccacagcec
gaaccatactacttgcccgaggaatacaaataattctcccecttaataaccacttggtgat
ttgtagctagtttagcaaatctggccctcecccecececctcecteccecccaacctaataggagaactaa
taatcatcacttctatatttaactggtcgtattgaacccttattctcacgggactaggca
cgttaattacagcaagctactccctttatctgttcttaataactcaacggggacccctac
cttcccatattattgctcttgaacccacccacacccgagaacacctacttattattctge
acctcatcccaattgtccttctaatcctaaagcecctgagctcatgtgaggectgatgtttet
gtagatatagtttaaccaagacattagattgtgattctaaaaatagaggttaaaatcctc
ttatccaccgagagaaatctgttgataacagagactgctaatcttctgcccecctcagtta
aattctgtggttcactcgtgcttctaaaggataatagctcatccattggtcttaggaacc
aaaactcttggtgcaaatccaagtagcagctatgcacccgactacactcatcttaagcectce
atcccttttaataatcttcacacttctaatttatcctcttattaccaccctcaccccaac
cccccaacacaaaaactgggcecccttactcacgtaaaaactgctatcaaaatageccttect
agtgagcctgctcccecectttttgtecttecctagaccaaggaaccgaaactatcgtgactaa
ctgacaatgaataaacaccacaacctttgacattaaccttagctttaaatttgaccacta
ctccattatttttaccecctattgecectgtacgtaacctGATCtattctagaattegeatce
ctgatatatacacgccgaccccaacataaaccgattctttaagtacctcecctectettect
aatcgccataattattttagtaaccgccaacaacatgttccaactatttatcggctgaga
gggagtcggaattatatcatttctcctcattggatgatgacacggacgagctgacgctaa
cacagctgctatacaagctgtaatttacaaccgagtaggagacatcggacttatcctaag
tatagcctggttcgcaacaaacctaaactcctgagaaattcaacaaatatttgcecctette
aaaaggacttgacctcacactccctcecttataggectcattctageccgeccaccggcaaatce
agcgcaatttggacttcacccgtgacttccctceccgecgatagagggtecctacgecggtate
tgccctactacactccagcaccatggtcgtggecgggcatcttecctattaattcgactceca
ccctctaatagaagataaccaaacagccttaaccgtatgecttatgecctaggagceccctaac
taccctcttcaccgctacctgecgeccctcacccaaaatgacatcaaaaaaattgtcgecatt
Cctctacatccagccaactagggcttataatagtcaccatcggacttaatcaaccacaact
agccttcctccacatctgcacccacgcattcectttaaagctatacttttectatgctcagg
Ctcaattattcatagtttaaacgatgagcaagacattcgaaaaataggtggtatacacaa
cctcaccccctctacatcecctettgectcacaatcggaagecttgecactaactggcacccce
attcttagctgggttcttctccaaagacgctattattgaagccttaaacacctcccacct
caacgcctgagcccttactcttaccttactagccacctcatttactgeccatttatagect
ccgagtcatcttttttgtctccataggacaccccecgectttacggcaacagceccctgttaa
tgaaaataacccatccgtaattaacccaatcaagcgactagcctgaggaagcatcattge
ggggcttctaattacctcaaacttcctacccaccaacacccccgtaataaccatgeccac
ccacttaaaattagccgctctcecctggttactatctcgggecttectcattgcattagaact
tgcgtcactaactaacaaacaatttaaactacacccaacccttacactacataacttctce
caacatactgggattcttccccgccatcatccaccgattgaccccaaagctaaacttaac
tttaggacaaaccatcgccagccaaatggtaGATCacacatgatttgagaaagtaggtcc
gaaggaattatttcaactcacctgcctaatagtcacaacaacaagtaatatccaacaagg
cataattaaaacatacctcaccctatttttcctttcaacaactctagctgttctattaac
attaacctaaactgctcgaagcgccccccgactcaatceccecececgtgttaattccaacaccac
aaaaagtgttaataggagtacccacgcgcacgcaattaatatcccccecctccatgagagta
tatcaatgccaccccacttgtatccccacgcaatacagaaaactceccttaaactecgtceccac
tgctacccatgaggtttcataccacccaccccagaatagacctgccaccaacaccaccce
caccgtatataccaccacataccctaagaccgaacGATCccctcaagactccggaaaagg



15061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661
15721
15781
15841
15901
15961
16021
16081
16141
16201
16261
16321
16381
16441
16501
16561
16621

ctcagcagccaaagccgctgaataagcaaataccacaagcatcccecccccaagtaaatcaa
aaatagtactaaagacaagaaaGATCccccgtgacccaccaaaaccccacaacccacace
tgctgctacaaccaaccccaaagcagcaaagtaaggtgcagggttagatgcaacagctac
aagccctaaaaccagccctaaaagaaacaaagacacaagataagtcataattcectgetceg
gactctaaccgaaactaatgacttgaaaaaccaccgttgttattcaactacaagaaccta
atggccaacctccgaaaaacccaccctctcecctaaaaatcgctaatgacgcactagtcgac
ctcccagcaccttctaatatctcagtctggtgaaactttggctcactactaggecctatgt
ttagctacccaaattcttaccgggctcttcctageccatgcactataccteccgacatttca
acagctttctcctctgtttgccacatctgccgagatgttagttacggectgactcattcga
aacatccatgccaacggagcatctttcttttttatctgtatttatatacatatcgecccga
ggactttactacggctcgtacctctacaaagaaacctggaatatcggagttgtactttta
cttctcactataataactgcctttgtaggctacgtcctecccgtgaggacaaatatcatte
tgaggggccactgtaattacaaacctcctctcagectgtaccatacgtaggaggcgeccta
gtacaatgaatttgagggggcttctccgttgacaacgccactctaacacgatttttecgec
tttcacttcctattcceccttegtcattgcagecgectacggtecttcaccttetgttectt
catgaaacagGATCtaataaccctgcagggattaactctgatgectgataaaatctcattce
cacccttacttctcatacaaaGATCtcctaggattcgtagecatactcectaggectaaca
tccttagcectcectttttgcaccaaatctcctaggggacccagacaattttacgectgecaac
cccctagtgaccccacctcatattaaacccgaatgatacttectattecgettacgecaatce
ctacGATCcatcecccaacaagetgggaggagtacttgecettttattctcGATCettgtce
ctcatggttgtccccatcctacacacttctaaacaacgaggacttacctttcgaccactce
acccaattcttattttgggccttagtagcagatatactcatcctcacctgaatcggaggce
atacctgtagaacaccccttcattattatcggacaagtcgecctctgtaatttacttcacce
atcttcctagttctttccececttagecggectgggeccgaaattaaageccteccaatgagece
tgccctagtagctcagcgccagagecgceccggtecttgtaatccggaagtecggaggttaaaac
cctccecctagtgctcagagagaggagattttaactcccacccttaactcecccaaagctaaga
ttctaaattaaactaccctctg



