Obtaining DNA sequences of rbcl

Note that rbcl stands for the gene ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit. This is the large subunit of a multimeric enzyme involved in photosynthesis. It is encoded in the circular chloroplast genome of plants and has been widely sequenced in numerous species of plants for the purpose of phylogenetic analysis.

1. goto the NCBI website: http://www.ncbi.nlm.nih.gov/guide/
2. At the top of the page in the search window, pulldown the menu and click on    

    search NUCLEOTIDE

3. In the search area of the webpage type rbcl the name of the plant family (or genus) you wish to obtain the sequence of. For example, if the plant family you are investigating is the Rosaceae then you would enter:      rbcl Rosaceae).

4. A number of "hits" should appear. Under each one, you can access various piecies of information. So, if you click on  GenBank, you'll see the full information of species name, authors, and a lot of other info. You might want to cut and paste this into a word file just for your own reference purposes so you have all the information on the species you might need.

   To download the DNA sequence, however, Click on FASTA (instead of GenBank) and then cut and paste the sequence that appears.

So for example, for the sequence below, I searched for rbcl fabaceae and then the very first hit was (Glycyrrhiza pallidiflora), I clicked on FASTA and cut and pasted the sequence of rbcl below. I then followed this with the second hit (Hedysarum vicioides) and so on.

>gi|308054916|gb|HM142228.1| Glycyrrhiza pallidiflora isolate Gp0601 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (rbcL) gene, partial cds; chloroplast

AAAGCTGGTGTTAAAGATTATAAATTGACTTATTATACTCCTGAATATGAAACCAAGGATACTGATATCT

TGGCAGCATTCCGAGTAACTCCTCAACCAGGAGTTCCGCCGGAAGAAGCAGGTGCAGCGGTAGCAGCCGA

ATCTTCCACTGGGACATGGACAACTGTGTGGACCGATGGTCTTACCAGTCTTGATCGTTATAAAGGACGA

TGCTACGGGCTAGAGCCCGTTGCTGGAGAAGAAAATCAATATATTGCTTATGTAGCTTATCCTTTAGACC

TTTTTGAAGAAGGTTCTGTTACTAACATGTTTACCTCCATTGTAGGTAATGTATTTGGTTTCAAGGCCTT

GCGCGCTCTACGTCTTGAGGATTTGCGAATTCCTGTTTCTTACATTAAAACTTTCCAAGGTCCGCCTCAC

GGAATCCAAGTTGAAAGAGATAAATTGAACAAGTATGGCCGCCCTCTATTGGGATGTACTATTAAACCTA

AATTGGGGTTATCTGCTAAGAATTATGGTAGAGCAGTTTATGAATGTCTTCGCGGGGGACTTGATTTTAC

CAAAGATGATGAAAATGTGAACTCCCAACCATTTATGCGTTGGAGAGACCGTTTCTTATTTTGTGCCGAA

GCAATTTATAAAGCACAGGCCGAAACTGGTGAAATCAAAGGGCATTATTTGAATGCTACCGCAGGTACTT

GTGAAGAAATGATCAAAAGAGCTGTATTTGCCAGAGAATTGGGCGCTCCTATCGTAATGCATGACTACTT

AACTGGAGGTTTCACTGCAAATACTAGCTTGGCTCACTATTGCCGAGATAATGGTCTACTTCTTCATATC

CACCGTGCAATGCATGCGGTTATCGATAGACAGAAAAATCATGGTATGCACTTTCGTGTATTAGCTAAAG

CGTTACGTTTGTCTGGTGGAGATCATATTCACGCTGGTACTGTAGTAGGTAAACTTGAAGGGGAAAGGGA

AATTACTTTAGGTTTTGTTGATTTACTACGTGATGATTTTGTTGAAAAAGATAGAAGTCGCGGTATTTAT

TTCACTCAGGATTGGGTTTCTTTACCAGGTGTTCTGCCTGTTGCTTCAGGGGGTATTCACGTTTGGCATA

TGCCTGCTCTGACCGAGATCTTTGGAGATGATTCTGTACTCCAATTCGGTGGCGGAACTTTAGGACACCC

TTGGGGAAATGCACCAGGTGCCGTAGCTAATCGAGTAGCTCTCGAAGCATGTGTACAAGCTCGAAATGAG

GGACGTGATCTTGCTCGTGAGGGTAATGAAGTTATCCGTCAAGCTTGCAAATGGAGTCCTGAATTATCAG

CTGCTTGTGAAGTATGGAAGGAGAT

>gi|308054914|gb|HM142227.1| Hedysarum vicioides isolate Hv06147 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (rbcL) gene, partial cds; chloroplast

AAGGATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCAGGAGTTCCTCCTGAAGAAGCAGGTG

CTGCGGTAGCTGCCGAATCTTCCACTGGGACATGGACCACTGTGTGGACCGATGGGCTTACCAGTCTTGA

TCGTTATAAAGGACGATGCTACCACATTGAGCCCGTTGCTGGAGAAGAAAATCAATTTATTGCTTATGTA

GCTTATCCCTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACCTCCATTGTTGGTAATGTAT

TTGGGTTCAAGGCCTTACGCGCTCTACGTCTGGAGGATTTGCGAATCCCCCCTGCTTATACTAAAACTTT

CCAAGGTCCTCCTCACGGAATCCAAGTTGAGAGAGATAAATTGAACAAGTATGGTCGTCCTCTATTGGGA

TGTACTATTAAACCAAAATTGGGATTATCCGCTAAGAATTACGGTCGAGCAGTTTATGAATGTCTTCGTG

GTGGACTTGATTTTACCAAAGATGATGAAAATGTGAACTCCCAGCCATTTATGCGTTGGAGAGATCGTTT

CTTATTTTGTGCCGAAGCTATTTATAAAGCACAGGCCGAAACAGGTGAAATCAAAGGACATTATTTGAAT

GCTACTGCGGGTACATGTGAAGAAATGATAAAAAGAGCTGTATTTGCCAGAGAATTGGGTGTTCCTATCG

TCATGCATGACTACTTAACAGGGGGATTCACTGCAAATACTAGCTTGGCTCATTATTGCCGGGATAATGG

TCTACTTCTTCATATCCACCGTGCAATGCATGCAGTTATCGATAGACAGAAAAACCATGGTATGCACTTT

CGTGTATTAGCTAAAGCATTACGTTTGTCTGGTGGAGATCATATTCACGCTGGGACTGTAGTAGGTAAAC

TTGAAGGAGAAAGGGAAATTACTTTAGGTTTTGTTGATTTACTACGTGATGATTTTGTTGAAAAAGATAG

AAGTCGAGGTATTTATTTCACTCAGGATTGGGTTTCTTTACCAGGTGTTTTACCTGTTGCTTCGGGGGGT

ATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGAGATGATTCCGTACTTCAATTCGGTGGAG

GAACTTTAGGACACCCTTGGGGAAATGCACCAGGTGCCGTAGCTAATCGAGTAGCTCTTGAAGCATGTGT

ACAAGCTCGGAATGAGGGACGTGATCTTGCTCGTGAGGGTAATGACATTATCCGTGAAGCTTGCAAATGG

AGTCCTGAATTAGCTGCTGCTTGTGAAGTA

Note that the symbol   >  is critically important for many programs you might run since it tells them that what follows will be the name of some sequence. This is followed by a "return" and then the sequence data starts on the next line.

So, cut and paste all fo your RBCL sequences into a single WORD file, but save it as a ".txt" document, so that it can be read by other programs. Keep this file intact for your own reference. 

Now, make a copy of this file, but modify it so that the name of each sequence is a unique and informative name (perhaps the genus and/or species or family) of not more than 10 characters in length!

So for example, for the sequences above I changed the names to the name of the genus, or at least the first 10 letters of the name of the genus.

>Glycyrrhiz

AAAGCTGGTGTTAAAGATTATAAATTGACTTATTATACTCCTGAATATGAAACCAAGGATACTGATATCT…

>Hedysarum

AAGGATACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCAGGAGTTCCTCCTGAAGAAGCAGGTG…

Note that for some families there may be few sequences or if you type in the family name you might not find any. In such a case, try entering the name of a genus within that family and this should work.

Also, if there are fewer than 10 families in your Order, you should attempt to get two sequences for each family (preferably each from a different genus in that family).

Choosing an outgroup

In order to root a phylogenetic tree, it is necessary to choose an outgroup sequence. One way to do this, would be to simply choose a plant that is not an angiosperm, such as a species of pine (in the Pinales, eg. the genus Pinus).

A perhaps better way to do this is to refer back to the phylogeny of the angiosperms and choose a sequence from a plant order that is the sister group, to the order you are analysing.

So for example, if I was going to analyse the Rosales, I would choose one sequence from a species in the Fabales. Or, perhaps I could choose an outgroup from a somewhat more distantly related order, so for example, the Malpighiales/


So, get the outgroup sequence just as you've obtained the other sequences, and cut and paste it as the very first sequence in your file.

Sequence Alignment

Once you have the sequences you wish to analyze, you need to use a program to align them. One program that does this is called CLUSTALX. You can download Clustal X to your own computer and run it, or perhaps easier you can access it online as follows:

I recommend you download it at the link below.
http://www.clustal.org/download/current/
Once you are at this site click on the link below download and follow instructions (for windows).

clustalx-2.1-win.msi
You might be able to run it online, but it may be tricky to get the correct output format.

http://www.ebi.ac.uk/Tools/msa/clustalo/
Note, make sure that you changed the names of your sequences to an informative name that is less 10 or fewer characters in length, as I indicate above. 

Follow details in the other document I provide to run MEGA5.
Since we'll use the program called MEGA5 for subsequent analyses, click on the OUTPUT FORMAT pull down menu and click on NEXUS.  Also, click on the OUTPUT ORDER menu and click on input.  This will preserve the order in which you input your sequences. If you list your outgroup(s) as the first sequence this might make things easier later on.

Finally, click RUN and then your sequences should be aligned (it could take some time depending on the number of sequences you have).

