
Supplementary Information 

Detection and prevalence of Rosellinia necatrix in South African avocado orchards  
 

Jesse Hartley1,2*, Juanita Engelbrecht1,2 and Noëlani van den Berg1,2 

  
1Department of Biochemistry, Genetics and Microbiology, University of Pretoria, Pretoria, Gauteng, South 

Africa 
2Forestry and Agricultural Biotechnology Institute, University of Pretoria, Pretoria, Gauteng, South Africa 

*Corresponding author: Jesse Hartley; E-mail: jesse.hartley@up.ac.za 

 

Culture no. ITS nucleotide sequence Actin nucleotide sequence 

ARP-2017-Rn1 aagtaaaaagtcgtaacaaggtctccgttggtgaac

cagcggagggatcattaaagagttctataactcc 

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgt 

tagggcctacccggtgggcgcgggccaacctgcc

ggcggcccacgaaactctgtttagcattgaattctg 

aacacataactaaataagttaaaactttcaacaacgg

atctcttggttctggcatcgatgaagaacgcag 

cgaaatgcgataagtaatgtgaattgcagaattcagt

gaatcatcgaatctttgaacgcacattgcgccc 

attagtattctagtgggcatgcctgttcgagcgtcattt

caacccttaagcccctgttgcttagtgttgg 

gggcctgcagcgcctgctgcagcccctcgaagtca

gtggcggagtcggtcacacactctagacgtagtag 

atttctcatctcgcctatggttgtgccggtcccctgcc

gtaaaacaccccccctataccaaaggttgacc 

tcggatcaggtaggaatacccgctgaacttaagcat

atca 

tatgtgcaaggcggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2017-Rn2 agtaaaagtcgtaacaaggtctccgttggtgaacca

gcggagggatcattaaagagttctataactccca 

aaacccatgtgaacataccacgcgttgcctcggcag

gtcgcgtcctaccccgaagtgccctaccctgtta 

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaa 

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcg 

aaatgcgataagtaatgtgaattgcagaattcagtga

atcatcgaatctttgaacgcacattgcgcccat 

tagtattctagtgggcatgcctgttcgagcgtcatttc

aacccttaagcccctgttgcttagtgttgggg 

gcctgcagcgcctgctgcagcccctcgaagtcagt

ggcggagtcggtcacacactctagacgtagtagat 

ttctcatctcgcctatggttgtgccggtcccctgccgt

aaaacaccccccctataccaaaggttgacctc 

ggatcaggtaggaatacccgctgaacttaagcat 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2017-Rn3 - tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 
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ARP-2017-Rn4 gaagtaaaagtcgtaacaaggtctccgttggtgaac

cagcggagggatcattaaagagttctataactcc 

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgt 

tagggcctacccggtgggcgcgggccaacctgcc

ggcggcccacgaaactctgtttagcattgaattctg 

aacacataactaaataagttaaaactttcaacaacgg

atctcttggttctggcatcgatgaagaacgcag 

cgaaatgcgataagtaatgtgaattgcagaattcagt

gaatcatcgaatctttgaacgcacattgcgccc 

attagtattctagtgggcatgcctgttcgagcgtcattt

caacccttaagcccctgttgcttagtgttgg 

gggcctgcagcgcctgctgcagcccctcgaagtca

gtggcggagtcggtcacacactctagacgtagtag 

atttctcatctcgcctatggttgtgccggtcccctgcc

gtaaaacaccccccctataccaaaggttgacc 

tcggatcaggtaggaatacccgctgaacttaagcat

a 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2017-Rn5 agtaaaaagtcgtaacaaggtctccgttggtgaacc

agcggagggatcattaaagagttctataactccc 

aaaacccatgtgaacataccacgcgttgcctcggca

ggtcgcgtcctaccccgaagtgccctaccctgtt 

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctga 

acacataactaaataagttaaaactttcaacaacgga

tctcttggttctggcatcgatgaagaacgcagc 

gaaatgcgataagtaatgtgaattgcagaattcagtg

aatcatcgaatctttgaacgcacattgcgccca 

ttagtattctagtgggcatgcctgttcgagcgtcatttc

aacccttaagcccctgttgcttagtgttggg 

ggcctgcagcgcctgctgcagcccctcgaagtcag

tggcggagtcggtcacacactctagacgtagtaga 

tttctcatctcgcctatggttgtgccggtcccctgccgt

aaaacaccccccctataccaaaggttgacct 

cggatcaggtaggaatacccgctgaacttaagcata 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2017-Rn6 aagtaaaagtcgtaacaaggtctccgttggtgaacc

agcggagggatcattaaagagttctataactccc 

aaaacccatgtgaacataccacgcgttgcctcggca

ggtcgcgtcctaccccgaagtgccctaccctgtt 

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctga 

acacataactaaataagttaaaactttcaacaacgga

tctcttggttctggcatcgatgaagaacgcagc 

gaaatgcgataagtaatgtgaattgcagaattcagtg

aatcatcgaatctttgaacgcacattgcgccca 

ttagtattctagtgggcatgcctgttcgagcgtcatttc

aacccttaagcccctgttgcttagtgttggg 

ggcctgcagcgcctgctgcagcccctcgaagtcag

tggcggagtcggtcacacactctagacgtagtaga 

tttctcatctcgcctatggttgtgccggtcccctgccgt

aaaacaccccccctataccaaaggttgacct 

cggatcaggtaggaatacccgctgaacttaagcata 

- 

ARP-2017-Rn7 acaaggtctccgttggtgaaccagcggagggatcat

taaagagttctataactcccaaaacccatgtgaacat

accacgcgttgcctcggcaggtcgcgtcctacccc

gaagtgccctaccccgaagtgccctaccctgttagg

gcctacccggtgggcgcgggccaacctgccggcg

gcccacgaaactctgtttagcattgaattctgaacac

ataactaaataagttaaaactttcaacaacggatctctt

ggttctggcatcgatgaagaacgcagcgaaatgcg

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttaatatcatgattggta

tgggccagaggactcgtaa 



ataagtaatgtgaattgcagaattcagtgaatcatcga

atctttgaacgcacattgcgcccattagtattctagtg

ggcatgcctgttcgagcgtcatttcaacccttaagcc

cctgttgcttagtgttgggggcctgcagcgcctgctg

cagcccctcgaagtcagtggcggagtcggtcacac

actctagacgtagtagatttctcatctcgcctttaggtt

gtgccggtcccctgccgtaaaacacccccccctata

ccaaaggttgacctcggatcaggtaggaatacccg

ctgaacttaag 

ARP-2017-Rn8 gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaa 

tatgtgcaaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaa

gtctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaag

atgcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgatt

gttggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataacc

ataatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattgg

tatgggccagaggactcgtaa 

ARP-2017-Rn9 agtcgtaacaaggtctccgttggtgaaccagcggag

ggatcattaaagagttctataactcccaaaacccatgt

gaacataccacgcgttgcctcggcaggtcgcgtcct

accccgaagtgccctaccctgttagggcctacccgg

tgggcgcgggccaacctgccggcggcccacgaaa

ctctgtttagcattgaattctgaacacataactaaataa

gttaaaactttcaacaacggatctcttggttctggcat

cgatgaagaacgcagcgaaatgcgataagtaatgt

gaattgcagaattcagtgaatcatcgaatctttgaacg

cacattgcgcccattagtattctagtgggcatgcctgt

tcgagcgtcatttcaacccttaagcccctgttgcttag

tgttgggggcctgcagcgcctgctgcagcccctcg

aagtcagtggcggagtcggtcacacactctagacgt

agtagatttctcatctcgcctatggttgtgccggtccc

ctgccgtaaaacacccccccctataccaaaggttga

cctcggatcaggtaggaatacccgctgaa 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaag 

ARP-2017-

Rn10 

- tatgtgcaaggcggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaatgactcgta 

ARP-2017-

Rn11 

aagtcgtaacaaggtctccgttggtgaaccagcgga

gggatcattaaagagttctataactcccaaaacccat

gtgaacatactacgcgttgcctcggcaggtcgcgtc

ctaccccgaagtgccctaccctgttagggcctaccc

ggtgggcgcgggccaacctgccggcggcccacg

aaactctgtttagcattgaattctgaacacataactaa

ataagttaaaactttcaacaacggatctcttggttctg

gcatcgatgaagaacgcagcgaaatgcgataagta

atgtgaattgcagaattcagtgaatcatcgaatctttg

aacgcacattgcgcccattagtattctagtgggcatg

cctgttcgagcgtcatttcaacccttaagcccctgttg

cttagtgttgggggcctgcagcgcctgctgcagccc

ttatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaa

gtctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaag

atgcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgatt

gttggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataacc

ataatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattgg

tatgggccagaaggactcgtaa 



ctcgaagtcagtggcggagtcggtcacacactctag

acgtagtagatttctcatctcgcctatggttgtgccgg

tcccctgccgtaaaacacccccccctataccaaagg

ttgacctcggatcaggtaggaatacccgctgaactt 

ARP-2017-

Rn12 

agtcgtaacaaggtctccgttggtgaaccagcggag

ggatcattaaagagttctataactcccaaaacccatgt

gaacataccacgcgttgcctcggcaggtcgcgtcct

accccgaagtgccctaccctgttagggcctacccgg

tgggcgcgggccaacctgccggcggcccacgaaa

ctctgtttagcattgaattctgaacacataactaaataa

gttaaaactttcaacaacggatctcttggttctggcat

cgatgaagaacgcagcgaaatgcgataagtaatgt

gaattgcagaattcagtgaatcatcgaatctttgaacg

cacattgcgcccattagtattctagtgggcatgcctgt

tcgagcgtcatttcaacccttaagcccctgttgcttag

tgttgggggcctgcagcgcctgctgcagcccctcg

aagtcagtggcggagtcggtcacacactctagacgt

agtagatttctcatctcgcctatggttgtgccggtccc

ctgccgtaaaacacccccccctataccaaaggttga

cctcggatcaggtaggaatacccgctgaacttaagc

a 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaag 

ARP-2017-

Rn13 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaa 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaag 

ARP-2018-

Rn14 

gaccagcggagggacattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

tgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttgggggcctgcagcgcctgc

tgcagcccctcgaagtcagtggcggagtcggtcac

acactctagacgtagtagatttctcatctcgcctatgg

ttgtgccggtcccctgccgtaaaacaccccccctata

ccaaaggtgacctcgg 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggcccgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaa 

ARP-2018-

Rn15 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ttctatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgt

aagtctacccctacctagcctcgcccgacggcggccccgcttgtaccttgcca

agatgcggcccgttctgtatcgtcaactcattctgacctccgcgcacagcgtcg

attgttggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataa

ccataatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgatt

ggtatgggccagaggactcgtaa 



ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaata 

ARP-2018-

Rn16 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtccccctgccgtaaaacaccccccc

tataccaaaggttgacctcggatcaggtaggaatac

ccgctgaacttaagcatatcaata 

tatgtgcaaggcggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2018-

Rn17 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaa 

atgtgcaagcccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2018-

Rn18 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaa 



ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaat 

ARP-2018-

Rn19 

gaccagcggagggacattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

cgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttggg 

atgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2018-

Rn20 

gaccagcggagggacattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

cgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttggg 

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaa 

ARP-2018-

Rn21 

tgaggaagtaaaagtcgtaacaaggtctccgttggt

gaaccagcggagggatcattaaagagttctataact

cccaaaacccatgtgaacataccacgcgttgcctcg

gcaggtcgcgtcctaccccgaagtgccctaccctgt

tagggcctacccggtgggcgcgggccaacctgcc

ggcggcccacgaaactctgtttagcattgaattctga

acacataactaaataagttaaaactttcaacaacgga

tctcttggttctggcatcgatgaagaacgcagcgaaa

tgcgataagtaatgtgaattgcagaattcagtgaatc

atcgaatctttgaacgcacattgcgcccattagtattct

agtgggcatgcctgttcgagcgtcatttcaaccctta

agcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcata 

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgta 

ARP-2018-

Rn22 

ggaagtaaaagtcgtaacaaggtctccgttggtgaa

ccagcggagggatcattaaagagttctataactccc

aaaacccatgtgaacataccacgcgttgcctcggca

ggtcgcgtcctaccccgaagtgccctaccctgttag

ggcctacccggtgggcgcgggccaacctgccggc

ggcccacgaaactctgtttagcattgaattctgaaca

cataactaaataagttaaaactttcaacaacggatctc

ttggttctggcatcgatgaagaacgcagcgaaatgc

gataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttgggggcctgcagcgcctgc

tgcagcccctcgaagtcagtggcggagtcggtcac

acactctagacgtagtagatttctcatctcgcctatgg

ttgtgccggtcccctgccgtaaaacaccccccctata

ccaaaggttgacctcggatcaggtaggaatacccg

ctgaacttaagcatatca 

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgta 



ARP-2018-

Rn23 

ggtgaccagcggagggacattaaagagttctataac

tcccaaaacccatgtgaacataccacgcgttgcctc

ggcaggtcgcgtcctaccccgaagtgccctaccct

gttagggcctacccggtgggcgcgggccaaccgg

ccggcggcccacgaaactctgtttagcattgaattct

gaacacataactaaataagttaaaactttcaacaacg

gatctcttggttctggcatcgatgaagaacgcagcg

aaatgcgataagtaatgtgaattgcagaattcagtga

atcatcgaatctttgaacgcacattgcgcccattagta

ttctagtgggcatgcctgttcgagcgtcatttcaaccc

ttaagcccctgttgcttagtgttggggggcgtgcagc

gcgtgctgcagcccctcgaagtcagtggcggagtc

ggtcacacactctagacgtagtagatttctcatctcgc

ctatggttgtgccggtcccctgccgtaaaacacccc

ccctataccaaaggtgac 

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgta 

ARP-2018-

Rn24 

tgaggaagtaaaagtcgtaacaaggtctccgttggt

gaaccagcggagggatcattaaagagttctataact

cccaaaacccatgtgaacataccacgcgttgcctcg

gcaggtcgcgtcctaccccgaagtgccctaccctgt

tagggcctacccggtgggcgcgggccaacctgcc

ggcggcccacgaaactctgtttagcattgaattctga

acacataactaaataagttaaaactttcaacaacgga

tctcttggttctggcatcgatgaagaacgcagcgaaa

tgcgataagtaatgtgaattgcagaattcagtgaatc

atcgaatctttgaacgcacattgcgcccattagtattct

agtgggcatgcctgttcgagcgtcatttcaaccctta

agcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaa 

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgta 

ARP-2018-

Rn25 

aggaagtaaaagtcgtaacaaggtctccgttggtga

accagcggagggatcattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

cgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttgggggcctgcagcgcctgc

tgcagcccctcgaagtcagtggcggagtcggtcac

acactctagacgtagtagatttctcatctcgcctatgg

ttgtgccggtcccctgccgtaaaacaccccccctata

ccaaaggttgacctcggatcaggtaggaatacccg

ctgaacttaagcatatcaata 

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggact 

ARP-2018-

Rn26 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctccccatacgcgataacca

taatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggt

atgggccaggtgactcgtaa 



gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatca 

ARP-2018-

Rn27 

attaaagagttctataactcccaaaacccatgtgaac

ataccacgcgttgcctcggcaggtcgcgtcctaccc

cgaagtgccctaccctgttagggcctacccggtggg

cgcgggccaacctgccggcggcccacgaaactct

gtttagcattgaattctgaacacataactaaataagtta

aaactttcaacaacggatctcttggttctggcatcgat

gaagaacgcagcgaaatgcgataagtaatgtgaatt

gcagaattcagtgaatcatcgaatctttgaacgcaca

ttgcgcccattagtattctagtgggcatgcctgttcga

gcgtcatttcaacccttaagcccctgttgcttagtgttg 

tatgtgcaaggccggcttcgccggtgatgatgctccccgagctgttttccgtaa

gtctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaag

atgcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgatt

gttggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataacc

ataatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattgg

tatgggccagaggactcgtaa 

ARP-2018-

Rn28 

cattaaagagttctataactcccaaaacccatgtgaa

cataccacgcgttgcctcggcaggtcgcgtcctacc

ccgaagtgccctaccctgttagggcctacccggtgg

gcgcgggccaacctgccggcggcccacgaaactc

tgtttagcattgaattctgaacacataactaaataagtt

aaaactttcaacaacggatctcttggttctggcatcga

tgaagaacgcagcgaaatgcgataagtaatgtgaat

tgcagaattcagtgaatcatcgaatctttgaacgcac

attgcgcccattagtattctagtgggcatgcctgttcg

agcgtcatttcaacccttaagcccctgttgcttagtgtt

g 

ttatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaa

gtctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaag

atgcggctcgttgtgtatcgtcaactcattctgacctccgcgcacagcgtcgatt

gttggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataacc

ataatcctgcgactgggggctgtttattaattgtgcgtcgctgaaatcatgattgg

tatgggccagaaggactcgtaa 

ARP-2018-

Rn29 

aggaagtaaaagtcgtaacaaggtctccgttggtga

accagcggagggatcattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

cgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttgggggcctgcagcgcctgc

tgcagcccctcgaagtcagtggcggagtcggtcac

acactctagacgtagtagatttctcatctcgcctatgg

ttgtgccggtcccctgccgtaaaacaccccccctata

ccaaaggttgacctcggatcaggtaggaatacccg

ctgaacttaagcatatcaata 

atgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaa 

ARP-2018-

Rn30 

ccagcggagggatcattaaagagttctataactccc

aaaacccatgtgaacataccacgcgttgcctcggca

ggtcgcgtcctaccccgaagtgccctaccctgttag

ggcctacccggtgggcgcgggccaacctgccggc

ggcccacgaaactctgtttagcattgaattctgaaca

cataactaaataagttaaaactttcaacaacggatctc

ttggttctggcatcgatgaagaacgcagcgaaatgc

gataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttg 

atgtgcaaggcggtttcgccggtgatgatgctccccgagctgttttccgtaagtc

tacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagatg

cggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgtt

ggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccata

atcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggtat

gggccagaggactcgta 

ARP-2018-

Rn31 

accagcggagggatcattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

atgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat



acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

cgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttggg 

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgtaa 

ARP-2018-

Rn32 

ccagcggagggatcattaaagagttctataactccc

aaaacccatgtgaacataccacgcgttgcctcggca

ggtcgcgtcctaccccgaagtgccctaccctgttag

ggcctacccggtgggcgcgggccaacctgccggc

ggcccacgaaactctgtttagcattgaattctgaaca

cataactaaataagttaaaactttcaacaacggatctc

ttggttctggcatcgatgaagaacgcagcgaaatgc

gataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttg 

atgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaa 

ARP-2018-

Rn33 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaa 

atgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaggactcgtaa 

ARP-2018-

Rn34 

ccagcggagggatcattaaagagttctataactccc

aaaacccatgtgaacataccacgcgttgcctcggca

ggtcgcgtcctaccccgaagtgccctaccctgttag

ggcctacccggtgggcgcgggccaacctgccggc

ggcccacgaaactctgtttagcattgaattctgaaca

cataactaaataagttaaaactttcaacaacggatctc

ttggttctggcatcgatgaagaacgcagcgaaatgc

gataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttg 

atgtgcaaggcggtttcgccggtgatgatgctccccgagctgttttccgtaagtc

tacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagatg

cggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgtt

ggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccata

atcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggtat

gggccagaggactcgtaa 

ARP-2018-

Rn35 

accagcggagggatcattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

cgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttg 

atgtgcaagggcggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagagggactcgtaa 

ARP-2018-

Rn36 

gaagtaaaagtcgtaacaaggtctccgttggtgaac

cagcggagggatcattaaagagttctataactccca

aaacccatgtgaacataccacgcgttgcctcggcag

gtcgcgtcctaccccgaagtgccctaccctgttagg

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat



gcctacccggtgggcgcgggccaacctgccggcg

gcccacgaaactctgtttagcattgaattctgaacac

ataactaaataagttaaaactttcaacaacggatctctt

ggttctggcatcgatgaagaacgcagcgaaatgcg

ataagtaatgtgaattgcagaattcagtgaatcatcga

atctttgaacgcacattgcgcccattagtattctagtg

ggcatgcctgttcgagcgtcatttcaacccttaagcc

cctgttgcttagtgttgggggcctgcagcgcctgctg

cagcccctcgaagtcagtggcggagtcggtcacac

actctagacgtagtagatttctcatctcgcctatggttg

tgccggtcccctgccgtaaaacaccccccctatacc

aaaggttgacctcggatcaggtaggaatacccgctg

aacttaagcatatcaa 

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagagtgactcgtaa 

ARP-2018-

Rn37 

tagaggaagtaaaagtcgtaacaaggtctccgttgg

tgaaccagcggagggatcattaaagagttctataact

cccaaaacccatgtgaacataccacgcgttgcctcg

gcaggtcgcgtcctaccccgaagtgccctaccctgt

tagggcctacccggtgggcgcgggccaacctgcc

ggcggcccacgaaactctgtttagcattgaattctga

acacataactaaataagttaaaactttcaacaacgga

tctcttggttctggcatcgatgaagaacgcagcgaaa

tgcgataagtaatgtgaattgcagaattcagtgaatc

atcgaatctttgaacgcacattgcgcccattagtattct

agtgggcatgcctgttcgagcgtcatttcaaccctta

agcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcgtat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatca 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgtaa 

ARP-2018-

Rn38 

gaggaagtaaaagtcgtaacaaggtctccgttggtg

aaccagcggagggatcattaaagagttctataactc

ccaaaacccatgtgaacataccacgcgttgcctcgg

caggtcgcgtcctaccccgaagtgccctaccctgtt

agggcctacccggtgggcgcgggccaacctgccg

gcggcccacgaaactctgtttagcattgaattctgaa

cacataactaaataagttaaaactttcaacaacggat

ctcttggttctggcatcgatgaagaacgcagcgaaat

gcgataagtaatgtgaattgcagaattcagtgaatca

tcgaatctttgaacgcacattgcgcccattagtattcta

gtgggcatgcctgttcgagcgtcatttcaacccttaa

gcccctgttgcttagtgttgggggcctgcagcgcct

gctgcagcccctcgaagtcagtggcggagtcggtc

acacactctagacgtagtagatttctcatctcgcctat

ggttgtgccggtcccctgccgtaaaacaccccccct

ataccaaaggttgacctcggatcaggtaggaatacc

cgctgaacttaagcatatcaa 

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagagtgactcgtaa 

ARP-2018-

Rn39 

aagtaaaagtcgtaacaaggtctccgttggtgaacc

agcggagggatcattaaagagttctataactcccaa

aacccatgtgaacataccacgcgttgcctcggcagg

tcgcgtcctaccccgaagtgccctaccctgttaggg

cctacccggtgggcgcgggccaacctgccggcgg

cccacgaaactctgtttagcattgaattctgaacacat

aactaaataagttaaaactttcaacaacggatctcttg

gttctggcatcgatgaagaacgcagcgaaatgcgat

aagtaatgtgaattgcagaattcagtgaatcatcgaat

ctttgaacgcacattgcgcccattagtattctagtggg

catgcctgttcgagcgtcatttcaacccttaagcccct

gttgcttagtgttgggggcctgcagcgcctgctgca

gcccctcgaagtcagtggcggagtcggtcacacac

tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgtaa 



tctagacgtagtagatttctcatctcgcctatggttgtg

ccggtcccctgccgtaaaacaccccccctataccaa

aggttgacctcggatcaggtaggaatacccgctgaa

cttaagcatatca 

ARP-2018-

Rn40 

aggaagtaaaagtcgtaacaaggtctccgttggtga

accagcggagggatcattaaagagttctataactcc

caaaacccatgtgaacataccacgcgttgcctcggc

aggtcgcgtcctaccccgaagtgccctaccctgtta

gggcctacccggtgggcgcgggccaacctgccgg

cggcccacgaaactctgtttagcattgaattctgaac

acataactaaataagttaaaactttcaacaacggatct

cttggttctggcatcgatgaagaacgcagcgaaatg

cgataagtaatgtgaattgcagaattcagtgaatcatc

gaatctttgaacgcacattgcgcccattagtattctag

tgggcatgcctgttcgagcgtcatttcaacccttaag

cccctgttgcttagtgttgggggcctgcagcgcctgc

tgcagcccctcgaagtcagtggcggagtcggtcac

acactctagacgtagtagatttctcatctcgcctatgg

ttgtgccggtcccctgccgtaaaacaccccccctata

ccaaaggttgacctcggatcaggtaggaatacccg

ctgaacttaagcatatcaa 

ttatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaa

gtctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaag

atgcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgatt

gttggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgaataac

caataatcctgcgaactgggggctgtttattaattgtgcgtcgcttagtatcatga

ttggtatgggccagaatgactcgtaa 

CBS 267.30 

(ARP-2019-

Rn41) 

- atgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgtaa 

CBS 349.36 

(ARP-2019-

Rn42) 

- tatgtgcaaggccggtttcgccggtgatgatgctccccgagctgttttccgtaag

tctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggccagaaggactcgtaa 

ARP-2019-

Rn43 

tgatatgcttaagttcagcgggtattcctacctgatcc

gaggtcaacctttggtatagggggggtgttttacggc

aggggaccggcacaaccataggcgagatgagaaa

tctactacgtctagagtgtgtgaccgactccgccact

gacttcgaggggctgcagcaggcgctgcaggccc

ccaacactaagcaacaggggcttaagggttgaaat

gacgctcgaacaggcatgcccactagaatactaatg

ggcgcaatgtgcgttcaaagattcgatgattcactga

attctgcaattcacattacttatcgcatttcgctgcgttc

ttcatcgatgccagaaccaagagatccgttgttgaaa

gttttaacttatttagttatgtgttcagaattcaatgcca

aacagagtttcgtgggccgccggcaggttggcccg

cgcccaccgggtaggccctaacagggtagggcac

ttcggggtaggacgcgacctgccgaggcaacgcgt

ggtatgttcacatgggttttgggagttatagaactcttt

aatgatccctccgctggttcaccaacggagaccttgt

tacgacttttac 

ttacgagtccttctggcccataccaatcatgatactaagcgacgcacaattaata

aacagcccccagtcgcaggattatggttatcgcgtatgggagggcgcaaactt

acccatgatgacggggacgaccaacaatcgacgctgtgcgcggaggtcaga

atgagttgacgatacagaacgagccgcatcttggcaaggtacaagcggggcc

gccgtcgggcgaggctaggtaggggtagacttacggaaaacagctcgggga

gcatcatcaccggcgaaaccgccttgcacat 

ARP-2020-

Rn44 

tttggtatagggggggtgttttacggcaggggaccg

gcacaaccataggcgagatgagaaatctactacgtc

tagagtgtgtgaccgactccgccactgacttcgagg

ggctgcagcaggcgctgcaggcccccaacactaa

gcaacaggggcttaagggttgaaatgacgctcgaa

caggcatgcccactagaatactaatgggcgcaatgt

gcgttcaaagattcgatgattcactgaattctgcaatt

cacattacttatcgcatttcgctgcgttcttcatcgatg

ccagaaccaagagatccgttgttgaaagttttaactta

tttagttatgtgttcagaattcaatgctaaacagagtttc

tacgagtccttctggcccataccaatcatgatactaagcgacgcacaattaataa

acagcccccagtcgcaggattatggttatcgcgtatgggagggcgcaaactta

cccatgatgacggggacgaccaacaatcgacgctgtgcgcggaggtcagaa

tgagttgacgatacagaacgagccgcatcttggcaaggtacaagcggggcc

gccgtcgggcgaggctaggtaggggtagacttacggaaaacagctcgggga

gcatcatcaccggcgaaaccggccttgcacata 



gtgggccgccggcaggttggcccgcgcccaccgg

gtaggccctaacagggtagggcacttcggggtagg

acgcgacctgccgaggcaacgcgtggtatgttcac

atgggttttgggagttatagaactctttaatgatccctc

cgctggttcaccaacggagaccttgttacgacttttac

tt 

ARP-2020-

Rn45 

tgcttaagttcagcgggtattcctacctgatccgaggt

caacctttggtatagggggggtgttttacggcaggg

gaccggcacaaccataggcgagatgagaaatctac

tacgtctagagtgtgtgaccgactccgccactgactt

cgaggggctgcagcaggcgctgcaggcccccaac

actaagcaacaggggcttaagggttgaaatgacgct

cgaacaggcatgcccactagaatactaatgggcgc

aatgtgcgttcaaagattcgatgattcactgaattctg

caattcacattacttatcgcatttcgctgcgttcttcatc

gatgccagaaccaagagatccgttgttgaaagtttta

acttatttagttatgtgttcagaattcaatgctaaacag

agtttcgtgggccgccggcaggttggcccgcgccc

accgggtaggccctaacagggtagggcacttcggg

gtaggacgcgacctgccgaggcaacgcgtggtatg

ttcacatgggttttgggagttatagaactctttaatgat

ccctccgctggttcaccaacggagaccttgttacga

cttttacttc 

tacgagtccttctggcccataccaatcatgatactaagcgacgcacaattaataa

acagcccccagtcgcaggattatggttatcgcgtatgggagggcgcaaactta

cccatgatgacggggacgaccaacaatcgacgctgtgcgcggaggtcagaa

tgagttgacgatacagaacgagccgcatcttggcaaggtacaagcggggcc

gccgtcgggcgaggctaggtaggggtagacttacggaaaacagctcgggga

gcatcatcaccggcgaaaccggcttgcacat 

ARP-2020-

Rn46 

tgcttaagttcagcgggtattcctacctgatccgaggt

caacctttggtatagggggggtgttttacggcaggg

gaccggcacaaccataggcgagatgagaaatctac

tacgtctagagtgtgtgaccgactccgccactgactt

cgaggggctgcagcaggcgctgcaggcccccaac

actaagcaacaggggcttaagggttgaaatgacgct

cgaacaggcatgcccactagaatactaatgggcgc

aatgtgcgttcaaagattcgatgattcactgaattctg

caattcacattacttatcgcatttcgctgcgttcttcatc

gatgccagaaccaagagatccgttgttgaaagtttta

acttatttagttatgtgttcagaattcaatgctaaacag

agtttcgtgggccgccggcaggttggcccgcgccc

accgggtaggccctaacagggtagggcacttcggg

gtaggacgcgacctgccgaggcaacgcgtggtatg

ttcacatgggttttgggagttatagaactctttaatgat

ccctccgctggttcaccaacggagaccttgttacga

cttttac 

tctggcccataccaatcatgatactaagcgacgcacaattaataaacagccccc

agtcgcaggattatggttatcgcgtatgggagggcgcaaacttacccatgatg

acggggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagttgac

gatacagaacgagccgcatcttggcgaggtacaagcggggccgccgtcgg

gcgaggctaggtaggggtagacttacggaaaacagctcggggagcatcatc

accggcgaaac 

ARP-2020-

Rn47 

atgcttaagttcagcgggtattcctacctgatccgag

gtcaacctttggtatagggggggtgttttacggcagg

ggaccggcacaaccataggcgagatgagaaatcta

ctacgtctagagtgtgtgaccgactccgccactgact

tcgaggggctgcagcaggcgctgcaggcccccaa

cactaagcaacaggggcttaagggttgaaatgacg

ctcgaacaggcatgcccactagaatactaatgggcg

caatgtgcgttcaaagattcgatgattcactgaattct

gcaattcacattacttatcgcatttcgctgcgttcttcat

cgatgccagaaccaagagatccgttgttgaaagtttt

aacttatttagttatgtgttcagaattcaatgctaaaca

gagtttcgtgggccgccggcaggttggcccgcgcc

caccgggtaggccctaacagggtagggcacttcgg

ggtaggacgcgacctgccgaggcaacgcgtggtat

gttcacatgggttttgggagttatagaactctttaatga

tccctccgctggttcaccaacggagaccttgttacga

cttttact 

cgagtccttctggcccataccaatcatgatantaagcgacgcacaattaataaa

cagcccccagtcgcaggattatggttatcgcgtatgggagggcgcaaacttac

ccatgatgacggggacgaccaacaatcgacgctgtgcgcggaggtcagaat

gagttgacgatacagaacgagccgcatcttggcaaggtacaagcggggccg

ccgtcgggcgaggctaggtaggggtagacttacggaaaacagctcggggag

catcatcaccggcgaaaccggcttgcacat 

ARP-2020-

Rn48 

tgcttaagttcagcgggtattcctacctgatccgaggt

caacctttggtatagggggggtgttttacggcaggg

gaccggcacaaccataggcgagatgagaaatctac

tccttctggcccataccaatcatgatactaagcgacgcacaattaataaacagc

ccccagtcgcaggattatggttatcgcgtatgggagggcgcaaacttacccat

gatgacggggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagt



tacgtctagagtgtgtgaccgactccgccactgactt

cgaggggctgcagcaggcgctgcaggcccccaac

actaagcaacaggggcttaagggttgaaatgacgct

cgaacaggcatgcccactagaatactaatgggcgc

aatgtgcgttcaaagattcgatgattcactgaattctg

caattcacattacttatcgcatttcgctgcgttcttcatc

gatgccagaaccaagagatccgttgttgaaagtttta

acttatttagttatgtgttcagaattcaatgctaaacag

agtttcgtgggccgccggcaggttggcccgcgccc

accgggtaggccctaacagggtagggcacttcggg

gtaggacgcgacctgccgaggcaacgcgtggtatg

ttcacatgggttttgggagttatagaactctttaatgat

ccctccgctggttcaccaacggagaccttgttacga

cttttactt 

tgacgatacagaacgagccgcatcttggcaaggtacaagcggggccgccgt

cgggcgaggctaggtaggggtagacttacggaaaacagctcggggagcatc

atcaccggcgaaaccgggcttgcac 

ARP-2020-

Rn49 

atgcttaagttcagcgggtattcctacctgatccgag

gtcaacctttggtatagggggggtgttttacggcagg

ggaccggcacaaccataggcgagatgagaaatcta

ctacgtctagagtgtgtgaccgactccgccactgact

tcgaggggctgcagcaggcgctgcaggcccccaa

cactaagcaacaggggcttaagggttgaaatgacg

ctcgaacaggcatgcccactagaatactaatgggcg

caatgtgcgttcaaagattcgatgattcactgaattct

gcaattcacattacttatcgcatttcgctgcgttcttcat

cgatgccagaaccaagagatccgttgttgaaagtttt

aacttatttagttatgtgttcagaattcaatgctaaaca

gagtttcgtgggccgccggcaggttggcccgcgcc

caccgggtaggccctaacagggtagggcacttcgg

ggtaggacgcgacctgccgaggcaacgcgtggtat

gttcacatgggttttgggagttatagaactctttaatga

tccctccgctggttcaccaacggagaccttgttacga

ctttta 

gcccataccaatcatgatactaagcgacgcacaattaataaacagcccccagt

cgcaggattatggttatcgcgtatgggagggcgcaaacttacccatgatgacg

gggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagttgacgat

acagaacgagccgcatcttggcaaggtacaagcggggccgccgtcgggcg

aggctaggtaggggtagacttacggaaaacagctcggggagcatcatcacc

ggcgaaaccgg 

ARP-2020-

Rn50 

tgcttaagttcagcgggtattcctacctgatccgaggt

caacctttggtatagggggggtgttttacggcaggg

gaccggcacaaccataggcgagatgagaaatctac

tacgtctagagtgtgtgaccgactccgccactgactt

cgaggggctgcagcaggcgctgcaggcccccaac

actaagcaacaggggcttaagggttgaaatgacgct

cgaacaggcatgcccactagaatactaatgggcgc

aatgtgcgttcaaagattcgatgattcactgaattctg

caattcacattacttatcgcatttcgctgcgttcttcatc

gatgccagaaccaagagatccgttgttgaaagtttta

acttatttagttatgtgttcagaattcaatgctaaacag

agtttcgtgggccgccggcaggttggcccgcgccc

accgggtaggccctaacagggtagggcacttcggg

gtaggacgcgacctgccgaggcaacgcgtggtatg

ttcacatgggttttgggagttatagaactctttaatgat

ccctccgctggttcaccaacggagaccttgttacga

cttttact 

tctggcccataccaatcatgatactaagcgacgcacaattaataaacagccccc

agtcgcaggattatggttatcgcgtatgggagggcgcaaacttacccatgatg

acggggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagttgac

gatacagaacgagccgcatcttggcaaggtacaagcggggccgccgtcggg

cgaggctaggtaggggtagacttacggaaaacagctcggggagcatcatca

ccggcgaaaccggcttgcacata 

ARP-2020-

Rn51 

gcttaagttcagcgggtattcctacctgatccgaggt

caacctttggtatagggggggtgttttacggcaggg

gaccggcacaaccataggcgagatgagaaatctac

tacgtctagagtgtgtgaccgactccgccactgactt

cgaggggctgcagcaggcgctgcaggcccccaac

actaagcaacaggggcttaagggttgaaatgacgct

cgaacaggcatgcccactagaatactaatgggcgc

aatgtgcgttcaaagattcgatgattcactgaattctg

caattcacattacttatcgcatttcgctgcgttcttcatc

gatgccagaaccaagagatccgttgttgaaagtttta

acttatttagttatgtgttcagaattcaatgctaaacag

agtttcgtgggccgccggcaggttggcccgcgccc

tatgtgcaagccggtttcgccggtgatgatgctccccgagctgttttccgtaagt

ctacccctacctagcctcgcccgacggcggccccgcttgtaccttgccaagat

gcggctcgttctgtatcgtcaactcattctgacctccgcgcacagcgtcgattgt

tggtcgtccccgtcatcatgggtaagtttgcgccctcccatacgcgataaccat

aatcctgcgactgggggctgtttattaattgtgcgtcgcttagtatcatgattggta

tgggcca 



accgggtaggccctaacagggtagggcacttcggg

gtaggacgcgacctgccgaggcaacgcgtggtatg

ttcacatgggttttgggagttatagaactctttaatgat

ccctccgctggttcaccaacggagaccttgttacga

cttttact 

ARP-2020-

Rn52 

tttggtatagggggggtgttttacggcaggggaccg

gcacaaccataggcgagatgagaaatctactacgtc

tagagtgtgtgaccgactccgccactgacttcgagg

ggctgcagcaggcgctgcaggcccccaacactaa

gcaacaggggcttaagggttgaaatgacgctcgaa

caggcatgcccactagaatactaatgggcgcaatgt

gcgttcaaagattcgatgattcactgaattctgcaatt

cacattacttatcgcatttcgctgcgttcttcatcgatg

ccagaaccaagagatccgttgttgaaagttttaactta

tttagttatgtgttcagaattcaatgctaaacagagtttc

gtgggccgccggcaggttggcccgcgcccaccgg

gtaggccctaacagggtagggcacttcggggtagg

acgcgacctgccgaggcaacgcgtggtatgttcac

atgggttttgggagttatagaactctttaatgatccctc

cgctggttcaccaacggagaccttgttacgacttttac

ttc 

cggtttcgccggtgatgatgctccccgagctgttttccgtaagtctacccctacc

tagcctcgcccgacggcggccccgcttgtaccttgccaagatgcggctcgttc

tgtatcgtcaactcattctgacctccgcgcacagcgtcgattgttggtcgtcccc

gtcatcatgggtaagtttgcgccctcccatacgcgataaccataatcctgcgact

gggggctgtttattaattgtgcgtcgcttagtatcatgattggtatgggc 

ARP-2020-

Rn53 

atgcttaagttcagcgggtattcctacctgatccgag

gtcaacctttggtatagggggggtgttttacggcagg

ggaccggcacaaccataggcgagatgagaaatcta

ctacgtctagagtgtgtgaccgactccgccactgact

tcgaggggctgcagcaggcgctgcaggcccccaa

cactaagcaacaggggcttaagggttgaaatgacg

ctcgaacaggcatgcccactagaatactaatgggcg

caatgtgcgttcaaagattcgatgattcactgaattct

gcaattcacattacttatcgcatttcgctgcgttcttcat

cgatgccagaaccaagagatccgttgttgaaagtttt

aacttatttagttatgtgttcagaattcaatgctaaaca

gagtttcgtgggccgccggcaggttggcccgcgcc

caccgggtaggccctaacagggtagggcacttcgg

ggtaggacgcgacctgccgaggcaacgcgtggtat

gttcacatgggttttgggagttatagaactctttaatga

tccctccgctggttcaccaacggagaccttgttacga

cttttactt 

tacgagtccttctggcccataccaatcatgatactaagcgacgcacaattaataa

acagcccccagtcgcaggattatggttatcgcgtatgggagggcgcaaactta

cccatgatgacggggacgaccaacaatcgacgctgtgcgcggaggtcagaa

tgagttgacgatacagaacgagccgcatcttggcaaggtacaagcggggcc

gccgtcgggcgaggctaggtaggggtagacttacggaaaacagctcgggga

gcatcatcaccggcgaaaccggcttgcacata 

ARP-2020-

Rn54 

atgcttaagttcagcgggtattcctacctgatccgag

gtcaacctttggtatagggggggtgttttacggcagg

ggaccggcacaaccataggcgagatgagaaatcta

ctacgtctagagtgtgtgaccgactccgccactgact

tcgaggggctgcagcaggcgctgcaggcccccaa

cactaagcaacaggggcttaagggttgaaatgacg

ctcgaacaggcatgcccactagaatactaatgggcg

caatgtgcgttcaaagattcgatgattcactgaattct

gcaattcacattacttatcgcatttcgctgcgttcttcat

cgatgccagaaccaagagatccgttgttgaaagtttt

aacttatttagttatgtgttcagaattcaatgctaaaca

gagtttcgtgggccgccggcaggttggcccgcgcc

caccgggtaggccctaacagggtagggcacttcgg

ggtaggacgcgacctgccgaggcaacgcgtggtat

gttcacatgggttttgggagttatagaactctttaatga

tccctccgctggttcaccaacggagaccttgttacga

cttttactt 

tctggcccataccaatcatgatactaagcgacgcacaattaataaacagccccc

agtcgcaggattatggttatcgcgtatgggagggcgcaaacttacccatgatg

acggggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagttgac

gatacagaacgagccgcatcttggcaaggtacaagcggggccgccgtcggg

cgaggctaggtaggggtagacttacggaaaacagctcggggagcatcatca

ccggcgaaaccggccttgcacata 

ARP-2020-

Rn55 

atgcttaagttcagcgggtattcctacctgatccgag

gtcaacctttggtatagggggggtgttttacggcagg

ggaccggcacaaccataggcgagatgagaaatcta

ctacgtctagagtgtgtgaccgactccgccactgact

tcgaggggctgcagcaggcgctgcaggcccccaa

tctggcccataccaatcatgatactaagcgacgcacaattaataaacagccccc

agtcgcaggattatggttatcgcgtatgggagggcgcaaacttacccatgatg

acggggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagttgac

gatacagaacgagccgcatcttggcaaggtacaagcggggccgccgtcggg



cactaagcaacaggggcttaagggttgaaatgacg

ctcgaacaggcatgcccactagaatactaatgggcg

caatgtgcgttcaaagattcgatgattcactgaattct

gcaattcacattacttatcgcatttcgctgcgttcttcat

cgatgccagaaccaagagatccgttgttgaaagtttt

aacttatttagttatgtgttcagaattcaatgctaaaca

gagtttcgtgggccgccggcaggttggcccgcgcc

caccgggtaggccctaacagggtagggcacttcgg

ggtaggacgcgacctgccgaggcaacgcgtggtat

gttcacatgggttttgggagttatagaactctttaatga

tccctccgctggttcaccaacggagaccttgttacga

cttttacttc 

cgaggctaggtaggggtagacttacggaaaacagctcggggagcatcatca

ccggcgaaaccggcttgcacata 

ARP-2020-

Rn56 

tttggtatagggggggtgttttacggcaggggaccg

gcacaaccataggcgagatgagaaatctactacgtc

tagagtgtgtgaccgactccgccactgacttcgagg

ggctgcagcaggcgctgcaggcccccaacactaa

gcaacaggggcttaagggttgaaatgacgctcgaa

caggcatgcccactagaatactaatgggcgcaatgt

gcgttcaaagattcgatgattcactgaattctgcaatt

cacattacttatcgcatttcgctgcgttcttcatcgatg

ccagaaccaagagatccgttgttgaaagttttaactta

tttagttatgtgttcagaattcaatgctaaacagagtttc

gtgggccgccggcaggttggcccgcgcccaccgg

gtaggccctaacagggtagggcacttcggggtagg

acgcgacctgccgaggcaacgcgtggtatgttcac

atgggttttgggagttatagaactctttaatgatccctc

cgctggttcaccaacggagaccttgttacgacttttac

ttcctc 

tttcgccggtgatgatgctccccgagctgttttccgtaagtctacccctacctagc

ctcgcccgacggcggccccgcttgtaccttgccaagatgcggctcgttctgtat

cgtcaactcattctgacctccgcgcacagcgtcgattgttggtcgtccccgtcat

catgggtaagtttgcgccctcccatacgcgataaccataatcctgcgactggg

ggctgtttattaattgtgcgtcgcttagtatcatgattggtatgggcca 

ARP-2020-

Rn57 

tatgcttaagttcagcgggtattcctacctgatccgag

gtcaacctttggtatagggggggtgttttacggcagg

ggaccggcacaaccataggcgagatgagaaatcta

ctacgtctagagtgtgtgaccgactccgccactgact

tcgaggggctgcagcaggcgctgcaggcccccaa

cactaagcaacaggggcttaagggttgaaatgacg

ctcgaacaggcatgcccactagaatactaatgggcg

caatgtgcgttcaaagattcgatgattcactgaattct

gcaattcacattacttatcgcatttcgctgcgttcttcat

cgatgccagaaccaagagatccgttgttgaaagtttt

aacttatttagttatgtgttcagaattcaatgctaaaca

gagtttcgtgggccgccggcaggttggcccgcgcc

caccgggtaggccctaacagggtagggcacttcgg

ggtaggacgcgacctgccgaggcaacgcgtggtat

gttcacatgggttttaggagttatagaactctttaatga

tccctccgctggttcaccaacggagaccttgttacga

cttttactt 

tctggcccataccaatcatgatactaagcgacgcacaattaataaacagccccc

agtcgcaggattatggttatcgcgtatgggagggcgcaaacttacccatgatg

acggggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagttgac

gatacagaacgagccgcatcttggcaaggtacaagcggggccgccgtcggg

cgaggctaggtaggggtagacttacggaaaacagctcggggagcatcatca

ccggcgaaaccggccttgcacata 

ARP-2021-

Rn58 

atgcttaagttcagcgggtattcctacctgatccgag

gtcaacctttggtatagggggggtgttttacggcagg

ggaccggcacaaccataggcgagatgagaaatcta

ctacgtctagagtgtgtgaccgactccgccactgact

tcgaggggctgcagcaggcgctgcaggcccccaa

cactaagcaacaggggcttaagggttgaaatgacg

ctcgaacaggcatgcccactagaatactaatgggcg

caatgtgcgttcaaagattcgatgattcactgaattct

gcaattcacattacttatcgcatttcgctgcgttcttcat

cgatgccagaaccaagagatccgttgttgaaagtttt

aacttatttagttatgtgttcagaattcaatgctaaaca

gagtttcgtgggccgccggcaggttggcccgcgcc

caccgggtaggccctaacagggtagggcacttcgg

ggtaggacgcgacctgccgaggcaacgcgtggtat

gttcacatgggttttgggagttatagaactctttaatga

gcccataccaatcatgatactaagcgacgcacaattaataaacagcccccagt

cgcaggattatggttatcgcgtatgggagggcgcaaacttacccatgatgacg

gggacgaccaacaatcgacgctgtgcgcggaggtcagaatgagttgacgat

acagaacgagccgcatcttggcaaggtacaagcggggccgccgtcgggcg

aggctaggtaggggtagacttacggaaaacagctcggggagcatcatcacc

ggcgaaaccggccttgcacata 



tccctccgctggttcaccaacggagaccttgttacga

cttttact 

ARP-2021-

Rn59 

atatgcttaagttcagcgggtattcctacctgatccga

ggtcaacctttggtatagggggggtgttttacggcag

gggaccggcacaaccataggcgagatgagaaatct

actacgtctagagtgtgtgaccgactccgccactga

cttcgaggggctgcagcaggcgctgcaggccccc

aacactaagcaacaggggcttaagggttgaaatga

cgctcgaacaggcatgcccactagaatactaatggg

cgcaatgtgcgttcaaagattcgatgattcactgaatt

ctgcaattcacattacttatcgcatttcgctgcgttcttc

atcgatgccagaaccaagagatccgttgttgaaagtt

ttaacttatttagttatgtgttcagaattcaatgctaaac

agagtttcgtgggccgccggcaggttggcccgcgc

ccaccgggtaggccctaacagggtagggcacttcg

gggtaggacgcgacctgccgaggcaacgcgtggt

atgttcacatgggttttgggagttatagaactctttaat

gatccctccgctggttcaccaacggagaccttgttac

gactt 

tacgagtccttctggcccataccaatcatgatactaagcgacgcacaattaataa

acagcccccagtcgcaggattatggttatcgcgtatgggagggcgcaaactta

cccatgatgacggggacgaccaacaatcgacgctgtgcgcggaggtcagaa

tgagttgacgatacagaacgagccgcatcttggcaaggtacaagcggggcc

gccgtcgggcgaggctaggtaggggtagacttacggaaaacagctcgggga

gcatcatcaccggcgaaaccggccttgcacata 

ARP-2021-

Rn60 

taagttcagcgggtattcctacntgatccgaggtcaa

cctttggtatagggggggtgttttacggcaggggac

cggcacaaccataggcgagatgagaaatctactac

gtctagagtgtgtgaccgactccgccactgacttcga

ggggctgcagcaggcgctgcaggcccccaacact

aagcaacaggggcttaagggttgaaatgacgctcg

aacaggcatgcccactagaatactaatgggcgcaat

gtgcgttcaaagattcgatgattcactgaattctgcaa

ttcacattacttatcgcatttcgctgcgttcttcatcgat

gccagaaccaagagatccgttgttgaaagttttaactt

atttagttatgtgttcagaattcaatgctaaacagagttt

cgtgggccgccggcaggttggcccgcgcccaccg

ggtaggccctaacagggtagggcacttcggggtag

gacgcgacctgccgaggcaacgcgtggtatgttca

catgggttttgggagttatagaactctttaatgatccct

ccgctggttcaccaacggagaccttgttacgactttta 

ttctggcccataccaatcatgatactggggatttcagttagcgggcaccaccac

caccataacagccagagaacactctatacggagagcgtggacttacccatgat

gacggggacgaccgacaatagacgctgcgcgcagaagttagaagccgagtt

gttgataagagagccgcatcttggcaaggtgcaagcggggccacagttgggc

aaggctgggtaggggtaacttacggaaaacagctcggggagcatcgtcacc

ggcgaaaccggccttgcacata 

CBS 347.36 - tatgtgcaaggcggtttcgccggtgatgatgctcctcgagccgttttccgtaagt

ctcccccttatcagccttgtccaacgatggccccgcttgcactatgccaagatg

cggctcatccgaccatcaccaacttgccctctaacctttgtgtatagcgtccattg

tcggtcgtccccgtcatcatgggtaagtccgcccgcgctcttgactaggcgtaa

ctacaatcttgcaggccgggtcgtttgttaatcatgtatgtttagtatcatgattggt

atgggccagaaggactcgtaa 

CBS 138732 - tcatgtgcaaggccggtttcgccggtgatgatgctcctcgagccgtgttccgta

agtctcccctttatcagccttgcccaacgttggccccgcctggacactatgcca

agatgcggctcatccgatcatcgccaacttgccttctaacatttgtgtatagcgtc

tattgtcggtcgtccccgtcaccatgggtaagtccgcccgtgccgctttgcagg

cgtaaccacaatctcgcggggctgggtcgtttgttaattgtgcattgtttaatatc

atgattggtatgggccagatgactcgtaa 

CBS 283.64 - tatgtgcaaggcggtttcgccggtgatgatgctcctcgagccgttttccgtaagt

ctcccccttatcagccttgcccaacgatggccccgcttgcaccatgccaagatg

cgcctcacccgatcatcgccgacttgcccgctaacgtttgtgtatagcgtccatt

gtcggtcgtccccgtcatcatgggtaagtccaccagcgccttttaccaggcata

accacaatcttgcggggctggggcgtttgttaatcatgcattgtttagtatcatga

ttggtatgggccagaaggactcgtaa 

 

 


