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Homework assignment 5 
Watch Galaxy 101 (http://screencast.g2.bx.psu.edu/galaxy101/) and other 
videos I put on course page 19-Feb 

 

Use PSU Galaxy main server or glu galaxy server: 

1. Get data from UCSC: phenotype and disease group -> cosmic track -> 
cosmicRaw table 

2. Get data: phenotype and disease -> cosmic -> cosmic (chr22) 

3. Google cosmic to learn about it 

4. Join the two tables according to cosmic id, design operation flow to: 
– Find what chr22 genes have the most cancer mutations (e.g. show top 10) 

– Find what organs have the most cancer mutations in chr22 

5. Create workflow and apply to four other chromosomes 
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Write a report (in word or ppt) to include all the operations and screen shots. 
 
  Due on March 5 (send by email) 

Office hour:  
Tue, Thu and Fri 2-4pm, MO325A 
Or email: yyin@niu.edu 

http://screencast.g2.bx.psu.edu/galaxy101/
http://screencast.g2.bx.psu.edu/galaxy101/


Outline 

• Hands on practice 

– Introduce tools menu 

– How to upload/download 

– How to copy datasets from one history to another 

– EMBOSS 
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https://main.g2.bx.psu.edu 
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galaxy-2 
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Hands on practice: getting data 
into Galaxy 
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http://cys.bios.niu.edu/yyin/teach/PBB/cesa-pr.fa 

1. Choose file option 
2. URL/text option 
3. FTP option (>2GB) 

https://main.g2.bx.psu.edu 

http://screencast.g2.bx.psu.edu/quickie_17_ftp_upload/flow.html 7 



main.g2.bx.psu.edu 

1st step: download and unzip filezilla 
http://filezilla-project.org/ 
 
2nd step: 
Open filezilla and type in  
address, username and password 

FTP option ( for data size > 2GB) 
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http://filezilla-project.org/
http://filezilla-project.org/
http://filezilla-project.org/
http://filezilla-project.org/
http://filezilla-project.org/


FASTA manipulation 

Goal: find how many exons on chr22 
are shorter than 10nt 
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Get the chr22 exon position file 
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Get the exon sequences 
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Convert to fasta sequence format 
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Format sequence with fixed width 
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The other way to find out: using filter option 



Hands on practice: Text 
manipulation 

Goal: find what genes on chr22 has 
the largest number of exons 
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Add one more column 
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This column has 
gene ID and exon 
info 
 
We can cut out this 
gene ID part and 
count how many 
times each ID 
appear 
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Further cut the gene ID part 
The delimiter is NOT tab!!! 



NM 

NM 

NM 

NM 

NM 

NM 

NM 

001136213 

001136213 

001136213 

001136213 

001136213 

001136213 

001136213 

001136213 

NM_001136213 

NM_001136213 

NM_001136213 

NM_001136213 

NM_001136213 

NM_001136213 

NM_001136213 

NM_001136213 20 

Continue to cut the two cols to save into two files and then join them using 
new delimiter 



13 NM_000026 

9 NM_000106 

4 NM_000185 

9 NM_000262 

16 NM_000268 

15 NM_000343 

9 NM_000355 

5 NM_000362 

13 NM_000395 

9 NM_000398 
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Now we can count the occurence !!! 



55 NM_058004 

42 NM_001136029 

42 NM_001242896 

42 NM_032608 

41 NM_002972 

41 NM_014662 

40 NM_002473 

39 NM_001242897 

37 NM_021096 
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Try to run the work flow on Chr20 exons 
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Hands on practice: EMBOSS 

 EMBOSS: European Molecular Biology 
Open Software Suite 
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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 
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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 
 

37 

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
http://emboss.sourceforge.net/apps/release/6.1/emboss/apps/plotcon.html


Next class: Galaxy III - basic NGS 
analysis 
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