ZOO 4900/5750 Molecular Markers Fall ‘98

Comments on Homework # 1 (UPGMA and Fitch-Margoliash trees)


Some comments on hand-building the 5-taxon great ape trees (this was the homework in a previous year of the course)

1) Details of presentation

Especially when my worked example lists the intermediate steps in a calculation, I expect to see all the components of an equation, not just the final result.  Best of all, for this homework, is to state explicitly what each of the component numbers represent.  E.g., 

 (Hu-Gi + Ch-Gi + Go-Gi)/3 = (0.198 + 0.179 + 0.179)/3  = 0.18533

I also appreciate either parallelism to my format (easier for me to correct) or a very nice clear format that clearly contains all the necessary info. in a more condensed format.  

2) Rounding

If you round along the way, you will eventually go astray on larger, more complex problems.  Use at least two significant digits more than were in the original data, and then round down when presenting the “final product” (e.g., branch lengths on the tree).

3) Getting lost.  

People have had a tendency to get lost, usually after Node 2 in the Fitch-Margoliash method.  It’s very helpful to draw the new tree again and think carefully and explicitly about what you’re trying to estimate next.  If you do get lost, make sure you know how and why, and perhaps try a “cold turkey” practice session with this or another data set to convince yourself that you have it down.  

4) Two congruent trees is good but not conclusive

In the past, people have decided (without marshalling any evidence in support of the assertion) that the trees were very different and then decided that the molecular clock was inappropriate, that they had made a mistake (sometimes true) or some other conclusion.  Whether you are going to say that the trees are similar or different, you need to present evidence.  For example, you could point out the unevenness of the branch lengths in the F-M method compared to the UPGMA tree.  

BUT… All that the congruence does is give us some reassurance that our tree and data are not woefully inconsistent.  For publishable results, these days, we’d probably want more independent data sources and perhaps other tree-building algorithms based on assumptions more different than those of UPGMA and F-M (which are both “clustering” methods differing only in whether they force a molecular clock on the data [UPGMA] or not [F-M]).  

5) Why the uneven branch lengths?

Any number of factors could result in uneven branch lengths out from a node (e.g., F-M Human-Node 1 = 0.016 vs. Chimp-Node 1 = -0.001).  These include fluctuating population sizes, very different selection pressures, etc.  Anyone that found a magic bullet that linked all different rates of change along evolutionary branches would wind up with a Nobel Prize.  

One person suggested that branch length differences might be due to different birth rates, by which I presume they meant generation time.  Ceteris paribus, evolution/mutation might work faster in taxa with short generation times.  But I don’t think that will work here.  Human gen. time > chimp but has longer branch; orangutan gen. time > gibbon but shorter branch (how did I cheat on this second statement?).  
6) Node and internode naming/numbering conventions

In the past, some people have kept using 1’ for the “working branch” length.  I would recommend against that, because then you have no way to distinguish quickly where you are as you look back.  Perhaps the most straightforward way is to use letters for the tips (OTUs) and numbers for the internal nodes.  By doing so, you know immediately what kind of thing you’re referring to.  Then use 1’, 1’’, 2’, 2’’ for the working branch lengths and internode distances respectively.  \

The main thing is to keep straight what you’re working on.   

7) Stay dichotomous

One person became too eager and after building Node 1 with Human and Chimp in the F-M added Gorilla, Orangutan and X for a trichotomy from Node 2.  Polytomies can occur in phylogenetic inference, but we don’t use them in the tree-building algorithms in most cases (they result because the data don’t allow us to resolve relationships).  

8) The OTUs we used

Note that our hominoid tree is somewhat ‘lumped’.  For example, chimpanzees are at least two different species (Pan troglodytes and P. paniscus, the pygmy chimp.).  Likewise, some might split lowland and mountain gorillas.  Finally, the traditional classification of Pongidae (great apes = chimps + gorilla + orangutan) vs. Hominidae (humans) probably says more about anthropocentrism than about the “true tree”.  

7) Forcing an “outgroup” rooting at the mid-point

Forcing a mid-point node along the Orangutan-Gibbon branch (see my Excel spreadsheet) creates a fourth node whose branch length to Gibbon DOES equal the node height (not true for our previous node height calculations under F-M).  

