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atpB-rbcL 



Origin of plant chloroplast genome 

Copyright Pearson Education, INC., publishing as Benjamin Cummings 



Physcomitrella (moss) chloroplast genome Outer genes: reverse 

Inner genes: direct 

Terasawa et al. MBE 2007 



atpB-rbcL 

Reverse 

Forward 



Central dogma 

Dhorspool 

TransControl 

Start codons: ATG 

Stop codons: TAA, TGA, TAG 



Plagiothecium latebricola atpB-rbcL 
Reverse 

Forward 



Transcription and translation a gene with intron 

Adenosine 

pre-mature mRNA 

mature mRNA 

protein 



Organize sequences 

 Use a text editor: WordPad, Notepad ++ (windows);  

      TextEdit, TextWrangler (Mac) 

 

 One file for one gene, always include GenBank accession 

number for a sequence 

 

 Molecular programs: BioEdit v7.2, MEGA v5, PhyDe 

http://www.mbio.ncsu.edu/bioedit/page2.html
http://www.mbio.ncsu.edu/bioedit/page2.html
http://www.megasoftware.net/
http://www.phyde.de/
http://3.bp.blogspot.com/_-EPdjgLDym8/TUMi-GxpUYI/AAAAAAAAAIM/c2BkD681AwY/s1600/Screen+shot+2011-01-28+at+3.10.13+PM.png


BioEdit v7.2 



BioEdit v7.2 



MEGA v5 



 GenBank: an open access sequence database collecting nucleotide 

sequences and their protein translations 

 

 GenBank is found in 1982 by the National Center for Biotechnology 

Information (NCBI), which belongs to the National Institutes of Health 

(NIH) 

 

 By August 2014, GenBank has 174 million loci, 165 billion bases, and for 

more than 300,000 organisms 

 

 Doubling every 18 months 

GenBank  
http://www.ncbi.nlm.nih.gov/ 

http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/


Plagiothecium latebricola atpB-rbcL 

GenBank: KF882285 

http://www.ncbi.nlm.nih.gov/nuccore/KF882285


Retrieving sequences from GenBank 

 Search by gene and organism name 

 

 Search by a query sequence 

• Using BLAST (Basic Local Alignment Search Tool) 



Acquiring sequences from GenBank: Search by name 

(http://www.ncbi.nlm.nih.gov/) 



Acquiring sequences from GenBank: Search by name 



Acquiring sequences from GenBank: Search by name 



Acquiring sequences from GenBank: Search by name 



Retrieving sequences from GenBank 

 Search by gene and organism name 

 

 Search by a query sequence 

• Using BLAST (Basic Local Alignment Search Tool) 



Acquiring sequences from GenBank: BLAST 

http://blast.ncbi.nlm.nih.gov/ 



Acquiring sequences from GenBank: BLAST 
• blastn 

Search nucleotide database by nucleotide query 

• blastp 

Search protein database by protein query 

• blastx 

Search protein database by translated 

nucleotide query 

• tblastn 

Search translated nucleotide database by 

protein query 

• tblastx 

Search translated nucleotide database by 

translated nucleotide query 

http://blast.ncbi.nlm.nih.gov/Blast.cgi?PAGE=Nucleotides&PROGRAM=blastn&BLAST_PROGRAMS=megaBlast&PAGE_TYPE=BlastSearch&DBSEARCH=true&QUERY=&SUBJECTS=


Barry G. Hall 

Phylogenetic Trees Made Easy: A How-To Manual 

Sinauer Associates, Inc.; Fourth edition (April 30, 2011) 
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