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Figure S1. Complete codon usage preferences in eight nematode species as a 

function of gene expression levels. The codon usage bias in Caenorhabditis elegans, 

Haemonchus contortus, Pristionchus pacificus, Strongyloides ratti, Globodera pallida, 

Bursaphelenchus xylophilus, and Brugia malayi. The protein coding genes are binned 

based on the transcripts per kilobase million (TPM) values from a low to high expression 

level with a log2 scale into 11 bins (x axis). The dots represent the average codon 

usage frequency of a given bin. 



 

 

 
Figure S1. Continued.  
 



 

 
Figure S2. Complete codon usage preferences in three Pristionchus species as a 

function of gene expression levels. The protein coding genes are binned based on 

the transcripts per kilobase million (TPM) values from a low to high expression level with 



 

a log2 scale into 11 bins (x axis). The dots represent the average codon usage 

frequency of a given bin. 

  



 

 
Figure S3. Complete codon usage preferences in two Caenorhabditis species as a 

function of gene expression levels. The protein coding genes are binned based on 

the transcripts per kilobase million (TPM) values from a low to high expression level with 



 

a log2 scale into 11 bins (x axis). The dots represent the average codon usage 

frequency of a given bin 

  



 

Species 
Genome assembly & 
annotation version 

Transcripto
me Study 
Accession 

Transcripto
me stage 

Bursaphelenchus 
xylophilus WS271 PRJDB3458 mix stage* 
Haemonchus 
contortus WS271 PRJEB1360 mix stage* 

Strongyloides ratti WS271 
PRJEB1376, 
PRJEB3187 female adult 

Brugia malayi WS271 PRJEB2709 mix stage* 

Ascaris suum WS271 
PRJNA1420

41 mix stage* 
Caenorhabditis 
elegans WS271 

PRJNA5118
68 young adult 

C. briggsae WS271 
PRJNA2318

38 mix stage* 
Globodera pallida WS271 PRJEB2896 mix stage* 
Pristionchus pacific
us El_Paco_annotation_v2_1 PRJEB20959 mix stage 

P. fissidentatus 
fissidentatus_annotations_prabh

2018 PRJEB20959 mix stage 
* The original experiment contains samples from different stages. In our analysis, all 
the stages were pooled. 

 
Table S1. Genome annotation and transcriptome information used in this study. 
  



 

 

amino acid amino acid abbrev. 10% highly expressed genes 3% highly expressed genes 

alanine A GCT GCC 

cysteine C TGC TGC 

aspartic acid D GAT GAC 

glutamic acid E GAG GAG 

phenylalanine F TTC TTC 

glycine G GGA GGA 

histidine H CAT CAC 

isoleucine I ATC ATC 

lysine K AAG AAG 

leucine L CTC CTC 

methionine M ATG ATG 

asparagine N AAT AAC 

proline P CCT CCC 

glutamine Q CAG CAG 

arginine R AGA CGT 

serine S TCT TCC 

threonine T ACT ACC 

valine V GTG GTC 

tryptophan W TGG TGG 

tyrosine Y TAC TAC 

stop * TGA TGA 



 

Table S2. A summary of codon usage bias in Pristionchus Pacificus based on the 

top 10% highly expressed genes and top 3% highly expressed genes, 

respectively.  

  



 

 

construct No. of 
introns 

injected 
P0s 

No. of P0s with fluoresent + 
F1s  efficiency 

egl-20p::GFP 3 55 5 9% 
egl-20p::TurboRFP 3 63 18 29% 

Table S3. The efficiency of GFP and TurboRFP constructs which codons were 

optimized based top 3% highly expressed genes. 

  



 

File S1. Full sequences of codon optimized and intron added constructs in 

Pristionchus pacificus 

 
>egl-20p::GFP (PZH008; codon optimization using top 10% highly expressed genes) 
gacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcgg
ggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaa
tgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcct
gtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactg
gatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgt
ggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagt
actcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgat
aacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatca
tgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgta
gcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatg
gaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtg
agcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacgggga
gtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagac
caagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatg
accaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttt
tttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaa
ctctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccact
tcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgt
cttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagc
ccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaag
ggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggggga
aacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcgga
gcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttat
cccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagc
gagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgc
agctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggc
accccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagcta
tgaccatgattacgccaagcttgcatgcctgcagGTCGACGTCGGTGTTTCAGTGAGTCGCCATCC
ATAGTAATGAAAAGTGAGTAATTGTAATGTAGAAATGGATCTACTGCTGTCGAATGT
TAACGTTGCTCAAAATATTGCGGTAAAGCGCTGGAGAAAGTTTAGCGTTTCGCGAG
TGGTACAATTCGTTCTGCGAAGCTGATCGGGTCTTGTTCTGGATGACAAAACAATA
TTTAACAGTGGAGGAGGTTTATTCATTTGTATTAATTTTATGAATGCCTGTATTATTA
TTATTTTATGGTTGGATATTTCTGATGTAGGAGTAGGGTTACTGTTTTCGAAGCTAG
TCAGCTTCGCGTTTCGCGAACATTACAATTGGTGAGGGAATTAGCGGAATCCAATG
CAGTTGTCTTTCGCGGTGCAAACCATGTTAATAGTGTTTGATGAGTTAGAGAATTAT



 

TAATATTATTCGTATGAATTAATTAACTAATCTAATTACAGAAGCTGTGCAAGCAGAT
TGCGGGCAAGCCGACGGATATGGGCGAGCTGAACGAGCTGATCAATGCGAAGCA
GATCAGAAAGGTATGAGAGGGATTGACGACGCAAATGTCTCGATATTTGATCTATT
TGCCGAAATTCGAGCTTTGCCAATGTGATTTGAGTTTCTCTACGATTACTAAGGATG
GTTAAATTCTCCTATATCTCGATAATTCCTTCAATGCGATCATTAACAAATGTTTCGA
TTTCTCGTTATTTCGCGTTGTAGTTTATTACAAATGCTGAGGGCTTCATTTGTTCCT
GTGAAATCGAAGTTTCATTGTTACATGAAGTGGTCCAGTGGTGCAAACTGATTGAT
AGTTTCTCAGGTGTTATTTTAAAAATTATAAATATATTTTATAATAAAAATTTTTTATTT
TCAGATCTACCAGCTGACAGACGCTGTCTACAACGACGATTCGCTGTCCGACCAC
ATCACCTCCCGTCTCGTCTACAAGGACTTTGCCTCCTGATCCCTCTCTGAGCTTTG
ATCTTTGATCTCAGATCTCTCCCTTTTTTACAGTTAAACCCCCGTTCAGAGTAACCC
TAGTCCCAGACTAGCTCCCCCTTTCTCCTAGAAGTTTCCAATAATCGCCCCCAATA
CCTCATAATGCACTCTCTGCCTGGTCAACCATTGTATTTCACTACTCGGATGTTATC
CCTCCAGTCAGTTCTCGATAGTTCTCCTACCGTAATCCCCGAGTGTGTGTGTTGTC
ACTTGCTTATCAGCCCCCGATACAGGTAGCTACCGTACTACTAGTGCCCTTTTGTG
TATTCACTCTCTCGATTTCGCGTGCTATCTCGTCGCCCATCATTGAAGGGAAACGA
AATAGTATTGTAGAGAGAGAAGGATGAATCATCCCTGACCCGCCCCCCCCCCCTT
CACCCATCTATTTCGTATATTTCAGCTAATAAGTCATTCTGCCCTCTCTTATCCCTAG
TCCTCTGTTATTGATTCGAGTTCCTTTAACCCCCTTGCTAGCTCCTCCTTCCGCAAA
ATATTTTACTGCTTTTTCGGTGGCTGGAGAGTCAGGAGTTACTAATGAGATCCAGAT
TGGAAGAGGAAAATAGGGACACAGGGGATCGATTTCATCCCAAATTTCCCCTCTAT
TCCAATCCCTCATTTCTACCCCGGACTCTCTCCATTTCACACGCTATCTCACTCTGT
CTTACAGACGAGACAGCTTGTGATTCACTTGTTGCTCTACCGTACCCATTGTACCG
TATCTTGGCATGTATTCTGTAATAAAAGGTTACTGTAATGATGTGGTGGGTCAGTGC
AAGGGTCCCCTAGTGGACTAGTGAATATAGGGAGTGGTTCGGAATGCGCACCATG
TCTGAATGTACACCACAGCAATTCGAATCGTCTATCGGCGCTCTCCTCGTTTCACA
CACTATCTCGTCGTCTCTGACCGTCTGCCGCACTCTCGATTCCCTGTGATCTCTAA
CCGCCCTGCGAAGGGATAGGTTACCTCGATACACACACGGGACGAAATTTTATGG
CCCGTAAATGTAAATGGAGGCCCTCGTCCCATCCCCCTATTGTCATGCCTATTCAC
AGAAGGGAGGGAAGAAGAAGGGTATTGATTGATCACTCGTGGCCGGGTATTGATT
TTCATGAGAATACGAGATTGCGGTTTCTTCCcccgGGggAttttttttttcagATGTCTAAGGG
AGAGGAGCTCTTCACTGGAGTGGTGCCTATCCTCGTGGAGCTCGATGGAGATGTG
AATGGACATAAGTTCTCTGTGTCTGGAGAGGGAGAGGGAGATGCTACTTACGGAA
AGCTCACTCTCAAGTTCATCTGCACTACTGTGAGCATTTCTTGGTTGTGAATGGGG
GTTGTGAAAACTTCATGGGATTCCTAACCTATTTAATTTTTCAGGGAAAGCTCCCTG
TGCCTTGGCCTACTCTCGTGACTACTTTCTGCTACGGAGTGCAGTGCTTCTCTAGA
TACCCTGATCATATGAAGCAGCATGATTTCTTCAAGTCTGCTATGCCTGAGGGATA
CGTGCAGGAGAGAACTATCTTCTTCGTAAGTCGTATACATTAGCGGGTGCTTTTAC
GTGATATCCGGGGTTTGGTTTTGAGAGAGGAGATATTTATTTAAATAAATATAATTT
CAGAAGGATGATGGAAATTACAAGACTAGAGCTGAGGTGAAGTTCGAGGGAGATA



 

CTCTCGTGAATAGAATCGAGCTCAAGGGAATCGATTTCAAGGAGGATGGAAATATC
CTCGGACATAAGCTCGAGTACAATTACAATTCTCATAATGTGGTGAGTGCTGTCAA
ATATTAAGTGACATGAAACTTTTTCTCAGTACATCATGGCTGATAAGCAGAAGAATG
GAATCAAGGTGAATTTCAAGATCAGACATAATATCGAGGATGGATCTGTGCAGCTC
GCTGATCATTACCAGCAGAATACTCCTATCGGAGATGGACCTGTGCTCCTCCCTGA
TAATCATTACCTCTCTACTCAGTCTGCTCTCTCTAAGGATCCTAATGAGAAGAGAGA
TCATATGGTGCTCCTCGAGTTCGTGACTGCTGCTGGAATCACTCATGGAATGGATG
AGCTCTACAAGTGAtccgagctcgattgttattgttgattgttacgcgtgatgcaataaaatgtgttatgcgttttaaac
cggaattcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatc
cccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcga
atggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatggtgcactctcagtacaatctgctctg
atgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatc
cgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcga 
 
>egl-20p::turborfp (PZH009; codon optimization using top 10% highly expressed genes) 
gacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcgg
ggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaa
tgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcct
gtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactg
gatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgt
ggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagt
actcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgat
aacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatca
tgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgta
gcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatg
gaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtg
agcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacgggga
gtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagac
caagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatg
accaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttt
tttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaa
ctctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccact
tcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgt
cttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagc
ccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaag
ggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggggga
aacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcgga
gcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttat
cccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagc
gagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgc



 

agctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggc
accccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagcta
tgaccatgattacgccaagcttgcatgcctgcagGTCGACGTCGGTGTTTCAGTGAGTCGCCATCC
ATAGTAATGAAAAGTGAGTAATTGTAATGTAGAAATGGATCTACTGCTGTCGAATGT
TAACGTTGCTCAAAATATTGCGGTAAAGCGCTGGAGAAAGTTTAGCGTTTCGCGAG
TGGTACAATTCGTTCTGCGAAGCTGATCGGGTCTTGTTCTGGATGACAAAACAATA
TTTAACAGTGGAGGAGGTTTATTCATTTGTATTAATTTTATGAATGCCTGTATTATTA
TTATTTTATGGTTGGATATTTCTGATGTAGGAGTAGGGTTACTGTTTTCGAAGCTAG
TCAGCTTCGCGTTTCGCGAACATTACAATTGGTGAGGGAATTAGCGGAATCCAATG
CAGTTGTCTTTCGCGGTGCAAACCATGTTAATAGTGTTTGATGAGTTAGAGAATTAT
TAATATTATTCGTATGAATTAATTAACTAATCTAATTACAGAAGCTGTGCAAGCAGAT
TGCGGGCAAGCCGACGGATATGGGCGAGCTGAACGAGCTGATCAATGCGAAGCA
GATCAGAAAGGTATGAGAGGGATTGACGACGCAAATGTCTCGATATTTGATCTATT
TGCCGAAATTCGAGCTTTGCCAATGTGATTTGAGTTTCTCTACGATTACTAAGGATG
GTTAAATTCTCCTATATCTCGATAATTCCTTCAATGCGATCATTAACAAATGTTTCGA
TTTCTCGTTATTTCGCGTTGTAGTTTATTACAAATGCTGAGGGCTTCATTTGTTCCT
GTGAAATCGAAGTTTCATTGTTACATGAAGTGGTCCAGTGGTGCAAACTGATTGAT
AGTTTCTCAGGTGTTATTTTAAAAATTATAAATATATTTTATAATAAAAATTTTTTATTT
TCAGATCTACCAGCTGACAGACGCTGTCTACAACGACGATTCGCTGTCCGACCAC
ATCACCTCCCGTCTCGTCTACAAGGACTTTGCCTCCTGATCCCTCTCTGAGCTTTG
ATCTTTGATCTCAGATCTCTCCCTTTTTTACAGTTAAACCCCCGTTCAGAGTAACCC
TAGTCCCAGACTAGCTCCCCCTTTCTCCTAGAAGTTTCCAATAATCGCCCCCAATA
CCTCATAATGCACTCTCTGCCTGGTCAACCATTGTATTTCACTACTCGGATGTTATC
CCTCCAGTCAGTTCTCGATAGTTCTCCTACCGTAATCCCCGAGTGTGTGTGTTGTC
ACTTGCTTATCAGCCCCCGATACAGGTAGCTACCGTACTACTAGTGCCCTTTTGTG
TATTCACTCTCTCGATTTCGCGTGCTATCTCGTCGCCCATCATTGAAGGGAAACGA
AATAGTATTGTAGAGAGAGAAGGATGAATCATCCCTGACCCGCCCCCCCCCCCTT
CACCCATCTATTTCGTATATTTCAGCTAATAAGTCATTCTGCCCTCTCTTATCCCTAG
TCCTCTGTTATTGATTCGAGTTCCTTTAACCCCCTTGCTAGCTCCTCCTTCCGCAAA
ATATTTTACTGCTTTTTCGGTGGCTGGAGAGTCAGGAGTTACTAATGAGATCCAGAT
TGGAAGAGGAAAATAGGGACACAGGGGATCGATTTCATCCCAAATTTCCCCTCTAT
TCCAATCCCTCATTTCTACCCCGGACTCTCTCCATTTCACACGCTATCTCACTCTGT
CTTACAGACGAGACAGCTTGTGATTCACTTGTTGCTCTACCGTACCCATTGTACCG
TATCTTGGCATGTATTCTGTAATAAAAGGTTACTGTAATGATGTGGTGGGTCAGTGC
AAGGGTCCCCTAGTGGACTAGTGAATATAGGGAGTGGTTCGGAATGCGCACCATG
TCTGAATGTACACCACAGCAATTCGAATCGTCTATCGGCGCTCTCCTCGTTTCACA
CACTATCTCGTCGTCTCTGACCGTCTGCCGCACTCTCGATTCCCTGTGATCTCTAA
CCGCCCTGCGAAGGGATAGGTTACCTCGATACACACACGGGACGAAATTTTATGG
CCCGTAAATGTAAATGGAGGCCCTCGTCCCATCCCCCTATTGTCATGCCTATTCAC
AGAAGGGAGGGAAGAAGAAGGGTATTGATTGATCACTCGTGGCCGGGTATTGATT



 

TTCATGAGAATACGAGATTGCGGTTTCTTCCcccgGGggAttttttttttcagatgtctgagctcatcaa
ggagaatatgcatatgaagctctacatggagggaactgtgaataatcatcatttcaagtgcacttctgagggagagggaa
agccttacgagggaactcagactatgaagatcaaggtggtggagggaggacctGTGAGCATTTCTTGGTTG
TGAATGGGGGTTGTGAAAACTTCATGGGATTCCTAACCTATTTAATTTTTCAGctccctt
tcgctttcgatatcctcgctacttctttcatgtacggatctaaggctttcatcaatcatactcagggaatccctgatttcttcaagca
gtctttccctgagggattcacttgggagagaatcactacttacgaggatggaggaGTAAGTCGTATACATTAG
CGGGTGCTTTTACGTGATATCCGGGGTTTGGTTTTGAGAGAGGAGATATTTATTTA
AATAAATATAATTTCAGgtgctcactgctactcaggatacttctttccagaatggatgcatcatctacaatgtgaag
atcaatggagtgaatttcccttctaatggacctgtgatgcagaagaagactagaggatgggaggctaatactgagatgctc
taccctgctGTGAGTGCTGTCAAATATTAAGTGACATGAAACTTTTTCTCAGgatggaggact
cagaggacattctcagatggctctcaagctcgtgggaggaggatacctccattgctctttcaagactacttacagatctaag
aagcctgctaagaatctcaagatgcctggattccatttcgtggatcatagactcgagagaatcaaggaggctgataagga
gacttacgtggagcagcatgagatggctgtggctaagtactgcgatctcccttctaagctcggacatagataatccgagctc
gattgttattgttgattgttacgcgtgatgcaataaaatgtgttatgcgttttaaaccggaattcactggccgtcgttttacaacgtc
gtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaag
aggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggcgcctgatgcggtattttctccttacgc
atctgtgcggtatttcacaccgcatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagccccgacac
ccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgg
gagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcga 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


