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Cellulose synthase-like (Csl) genes  
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Ø  The cellulose synthase superfamily has been classified into  
     nine Csl families: 
     Csl A, Csl B, Csl C, Csl D, Csl E, Csl F, Csl G, Csl H, Csl J 
     and one CesA family. 

Ø  The Csl genes encode enzymes involved for synthesis of 
celluloses and hemicelluloses which are important for biofuel 
production. 

Ø  In 2009, Yin et al. identified Csl homologs in fully sequenced 
    lower green algae.  To continue his research, we were to expand  
    this search in NGS 454 data available on NCBI for Chara vulgaris  
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TBLASTN 
formatdb -i SRR099269 -p F 

Time blastall -p tblastn -i CslproteinsequencesBMC -d SRR099269.fastq_fna -m 
9 -o SRR099269.tblastn &                                                                  This yielded 
5404 hits. 

(Together both TBLASTN results took ~16 minutes) 
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Less SRR099268.tfasty36.m8| cut-f2 |grep ‘SRR’ | grep –v ‘#’ |less  > 
SRR099268.tfasty36.hitid 

Less SRR099269.tfasty36.m8| cut-f2 |grep ‘SRR’ | grep –v ‘#’ |less  > 
SRR099269.tfasty36.hitid 
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perl get_sequence.pl SRR099268.tfasty36.hitid  SRR099268.fastq_fna  SRR099268.hitid.fa 
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Perl script (with bioperl modules for taking hit ids and the original  
databases as the input files to extract the fasta sequences 



Extracted SRA Reads in FASTA format combined from 
both of the data sets SRR099268 and SRR099269 

20 



S
H
E
L
L

Hit IDs 

C. vulgaris 
SRA files 

Extracted 
Reads 

CAP3 

Assembled 
Contigs 

BMC Plant Biology Csl 
Protein Sequences 

Hits 
Combined 

- 9838 
 

 
Hits 

68 -> 4042 
69 -> 4174 
Total: 8216 
2-3 hours 

 

21 



Cap3- sequence (contig) assembly program 
 

cap3 allSRR.hitid.fa –o 60 (coverage ..how much overlap) –p 97 (percentage..of 
similarity in the overlap) > allSRR.hitid.fa.contigs 

 
   Less 
  allSRR.hitid.fa.contigs 
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tfasty –m 8 CslproteinsequencesBMC allSRR.hitid.fa.contigs > allSRR.contigs.BMC 
  

24 

Total hits 9,838 
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Method Identified            Genes 
 
tblastn SRR099268   5438 
tblastn SRR099269   5404 
 
tfasty SRR099268   4042 
tfasty SRR099269   4174 
 
tfasty+cap3 allSRR’s   9838 
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1.  Uses forward-reverse constraints to correct assembly errors and link 
contigs.  

2.   Automatic clipping of 5' and 3' poor regions of reads.  

3.  Takes longer sequences of higher errors and produce more accurate 
consensus sequences.  

4.  Makes use of a large number of forward-reverse constraints to locate 
and correct errors in layout of sequence reads. This capability allows 
CAP3 to address assembly errors due to repeats.  

5.  The alignment method in CAP3 is very tolerable of reads of high 
sequencing errors.  

The cap3 sequence assembly program 



Top 10 hit accessions using cap3 & tfasty   

Index Accession Organism Occurrences Gene 
1 os_37806|LOC_Os06g39970.1 Oryza sativa 67 CesA 
2 sb_8735|e_gw1.2.5910.1 Sorghum bicolor 65 CslA 
3 AT4G15290.1|AT4G15290.1 Arabidopsis thaliana 57 CslB 
4 vv_13999|GSVIVP00019341001 Vitis vinifera 57 CesA 
5 os_53309|LOC_Os09g39920.1 Oryza sativa 56 CslA 
6 AT4G13410.1|AT4G13410.1 Arabidopsis thaliana 55 CslA 
7 sb_8936|e_gw1.2.257.1 Sorghum bicolor 55 CslC 
8 AT1G02730.1|AT1G02730.1 Arabidopsis thaliana 54 CslD 
9 sb_6547|estExt_Genewise1.C_chr_210573 Sorghum bicolor 52 CslA 

10 sb_12937|estExt_Genewise1Plus.C_chr_21690 Sorghum bicolor 51 CesA 
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Distribution of 9,838 Csl/CesA genes   
in Chara vulgaris NGS 454 data 
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Bioinformatics is the answer to our questions  

Ø  1. In 2009, Yin et al. identified Csl homologs in fully sequenced 
          lower green algae.  To continue his research, we were to expand  
          this search in NGS 454 data available on NCBI for Chara vulgaris  
  

Ø  2. The 454 data was available because Wodnoick et al. in 2011 
          were doing research to determine the Origin of land plants: Do conjugating  
          green algae hold the key?  
 
•  It has been widely accepted that Streptophytes (Chara vulgaris)  are the closest 
     living relative to the land plants.  
 
•  However, in this 2011 study, they found that the Zygnematales are most closely 
     related to land plants. 
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Future Bioinformatics Project 

§  Since, we identified every gene in cellulose synthase superfamily  
     in Chara vulgaris, it would be very interesting to data mine the 
     Zygnematales to see if the numbers of Csl and CesA genes would 
     increase.  

§  Most Zygnematales live in freshwater, and form an important  
    component of the algal scum that grows on or near plants,  
    rocks, and various debris. 
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