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Outline 

• Hands on practice 

– EMBOSS 

– NGS data analysis: SRA read assembly 
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Hands on practice: EMBOSS 

 EMBOSS: European Molecular Biology 
Open Software Suite 
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http://131.156.41.196:8080/ 

http://www.ncbi.nlm.nih.gov/pubmed/10827456
http://www.ncbi.nlm.nih.gov/pubmed/10827456
http://www.ncbi.nlm.nih.gov/pubmed/10827456
http://www.ncbi.nlm.nih.gov/pubmed/10827456
http://www.ncbi.nlm.nih.gov/pubmed/10827456
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Create a new history 



http://cys.bios.niu.edu/yyin/teach/PBB/nt-example.fa 
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http://cys.bios.niu.edu/yyin/teach/PBB/cesa-pr.fa.aln 
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Copy & past only the first protein seq 
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Hundreds of useful commands 



http://emboss.sourceforge.net/apps/release/6
.4/emboss/apps/banana.html 
 

banana predicts bending of a normal (B) DNA 
double helix, using the method of Goodsell & 
Dickerson, NAR 1994 11;22(24):5497-5503. 
The program calculates the magnitude of local 
bending and macroscopic curvature at each 
point along an arbitrary B-DNA sequence 

10 

http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/banana.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/banana.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/banana.html


http://emboss.sourceforge.net/apps/cvs/embo
ss/apps/geecee.html 
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http://emboss.sourceforge.net/apps/cvs/emboss/apps/geecee.html
http://emboss.sourceforge.net/apps/cvs/emboss/apps/geecee.html
http://emboss.sourceforge.net/apps/cvs/emboss/apps/geecee.html


Dan calculates the melting temperature (Tm) 
and the percentage of G+C nucleotides for 
windows over a nucleic acid sequence, 
optionally plotting them.  

http://emboss.sourceforge.net/apps/release/6
.4/emboss/apps/dan.html 
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http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/dan.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/dan.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/dan.html


fuzznuc searches for a 
specified PROSITE-style 
pattern in nucleotide 
sequences. They can specify 
a search for an exact 
sequence or they can allow 
various ambiguities, matches 
to variable lengths of 
sequence and repeated 
subsections of the sequence. 
One or more nucleotide 
sequences are read from file. 
The output is a standard 
EMBOSS report file that 
includes data such as location 
and score of any matches 

http://emboss.sourceforge.net/apps/release/6
.4/emboss/apps/fuzznuc.html 
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http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/fuzznuc.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/fuzznuc.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/fuzznuc.html


plotorf plots potential open reading frames (ORFs) 
for an input nucleotide sequence 

http://emboss.sourceforge.net/apps/release/6
.4/emboss/apps/plotorf.html 
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http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/plotorf.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/plotorf.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/plotorf.html


prettyseq reads a nucleotide sequence and 
writes an output file containing in a clean 
format the sequence with the translation 

http://emboss.sourceforge.net/apps/release/6
.4/emboss/apps/prettyseq.html 
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http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/prettyseq.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/prettyseq.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/prettyseq.html
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garnier is an implementation of the original 
Garnier Osguthorpe Robson algorithm (GOR I) 
for predicting protein secondary structure 

http://emboss.sourceforge.net/apps/r
elease/6.4/emboss/apps/garnier.html 
 

http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/garnier.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/garnier.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/garnier.html
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http://emboss.sourceforge.net/apps/release/6
.4/emboss/apps/pepinfo.html 
 

pepinfo plots various 
amino acid properties in 
parallel for an input 
protein sequence 

http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/pepinfo.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/pepinfo.html
http://emboss.sourceforge.net/apps/release/6.4/emboss/apps/pepinfo.html
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plotcon reads a sequence 
alignment and draws a plot of the 
sequence conservation within 
windows over the alignment 

http://emboss.sourceforge.n
et/apps/release/6.1/emboss
/apps/plotcon.html 
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http://emboss.sourceforge.net/apps/release/6.1/emboss/apps/plotcon.html
http://emboss.sourceforge.net/apps/release/6.1/emboss/apps/plotcon.html
http://emboss.sourceforge.net/apps/release/6.1/emboss/apps/plotcon.html
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Basic NGS analysis on 454 
transcriptome reads 
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http://131.156.41.196:8080/ 

Not available at Galaxy main site!!! 
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http://www.ncbi.nlm.nih.gov/sra/SRX030762 
 

Binary file (not text file) that are NOT human 
readable 

Read  
The sequences generated by 
a sequencing machine from 
a DNA/RNA fragment.  

http://www.ncbi.nlm.nih.gov/sra/SRX030762
http://www.ncbi.nlm.nih.gov/sra/SRX030762
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http://www.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?view=software 

http://www.ncbi.nlm.nih.gov/books/NBK47528/ 
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Fastq format (sequence + quality score) 
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>Fetch SRR072146.1 GJ66JU001A6PVK length=494  

s/>Fetch />/ 
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Overlap: 
The relationship 
between two reads, 
the ends of which 
have highly similar 
sequences. The 
minimum length 
allowed for the 
corresponding 
sequence is an 
important 
parameter in 
assembly.  
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http://contig.wordpress.com/category/newbler-output/ 
http://contig.wordpress.com/2010/09/21/running-newbler-de-novo-transcriptome-
assembly-ii-the-output-files/ 

Contigs = exons 
Isotigs = transcripts 
Isogroups = genes 
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These Ns are unknown 
bases that were not read 
out by the sequencing 
machines.  
 
They have the worst 
quality and we want to get 
ride of them 
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http://www.hindawi.com/journals/bmri/2012/251364/tab1/ 



Next class: Bioinformatics 
softwares run on Windows  
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