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The Philantrophic Phylogeneticist

 
Karl Kjer, a Rutgers professor and researcher of phylogenetics, is a man wholly invested in his work. Despite the sophistication and busy aesthetic of his office (whirring computer modems and piled papers included), he is quick to say the interest is organic and stems from a childhood interest in bugs, dirt, and exploration. So it’s unsurprising that his reaction to my request for an interview is laid back – “sure!” 
 
Like any good lab report, the prompt of “What is your research?” incites a broad response –  he tells me: “so much of science is so complex and huge that we all specialize, so I work with people involved with organisms – caddisflies – but what I do is sequence their DNA and infer their evolutionary relationships… I work closely with researchers, and they get from me sequenced data, and article expertise. We work together.”
 
This intent is expressed in multiple niches of research – from ribosomal RNA and DNA to individual species of fly – that ultimately have applications in discerning evolutionary relationships.
 
Another project of Dr. Kjer’s is the barcode initiative, a collaboration with Dr. Mike May that he puts in context as “in a star trek future, we would have something like a tri-coder – where we’d go to a stream, put an insect in a machine, press the button, sequence its dna, send that information up to a satellite – it’d tell us what species it is. It’s called the barcode iniative because it’s similar to barcodes in a grocery store.”
 
Despite the trial and error research and testing entail, Dr. Kjer often summarizes his projects with references to such intergalactic ease -  a Star Trek future, machines housing enormous databases. The vials, microscopes, and assorted mechanical busyness of the lab several doors down are indicative of this tireless pursuit. 
 
He continues, “DNA is thought to be unique to a particular species, and if you had a database of every species on earth - not only every species, but the range of variation within that species, millions of millions of sequences in a database - this would be possible, if we had a sequencing technology to do that rapidly.”
 
But the completed work so far has a direct application to today’s waste-laden planet – “We could go the stream right now and I could tell you how clean it is by looking at the organisms there. It’d be pretty horrible” he laments, adding “China has severe water quality issues, it’s hard to find a stream in China that isn’t severely polluted... the rice production goes all the way up to the head waters of streams – and it’s hard to fault them for that – in the past, in china… it was forbidden to study things like caddisflies because they were thought to be useless. Now, however, they need to assess their water quality. [An undergraduate of Dr. Kjer’s involved with the bar code initiative] is hopefully going back to China with a lot of insights about how to do descriptive taxonomy of caddisflies to work on water qualities there.” 
 
But before associating himself too closely with today’s problems, he clarifies that “I enjoy it not only for the direct application of saving babies and making water cleaner, but the same way that people have loved science, have loved music, loved science and are curious about life on this earth are interested in phylogenies for their own sake and are also interested in this inter-connected web of life – how it’s put together.” 
 
“ I can’t imagine being anything but a scientist,” he starts. “I see things through a scientist’s eyes - the world makes sense to a scientist. I guess a banker understands business and the way money works around the planet, but a scientist might know why – why things happen, why we’re interested in commerce.” Dr. Kjer’s makes straightforward statements, then further expresses them through metaphor or from different perspectives, making the idea more accessible. This vein of clarification definitely translates into his teaching work.
 
Dr. Kjer introduces the topic of his own education as a time spent being “fat and brainy.” As for the academic side of high school, “I liked the competitiveness of taking tests – I liked to kick butt and get 100 without studying, things like that. I guess it made me feel isolated – there’s little mercy for overweight kids in HS, and little respect for intellect aswell.” He says this with a comfort made possible by having persevered through it. Interestingly, the first academic niche he discovered was in music. “I had a large musical peer group… I was going to be a band director,” he says, and ultimately majored in music and biology at “a small, Lutheran liberal arts college.” So, was there ever a fork in the road?  “I was applying for band directing jobs and lab technitian jobs – whichever one came first,” he jokes. But the interest in biology was innate: “I started collecting insects when I was three year sold. I thought it was something I shouldn’t be doing, so I hid my colleiction in the garage, and when [his parents] found my collection, they talked to antamology people where I was living and got me some equipment” he recaps before reflecting that “Fostering a love of life on earth - a respect for dragonflies, caddisflies, the creatures that share this earth – has an application in making people more respectful of it.” This is not the direct but ultimate application of the research that his computer modem is noisily processing.

The subject of education somehow turned to the advent of intelligent design in the American education system. Hardly a mere digression, Dr. Kjer described the situation as “a sort of lunatic fringe we’ve never had to deal with,” crediting “manipulators” with “rejecting science at it’s very core, in a very cynical way.” He is a believer of happy medians, that scientific progress can co-exist with the perhaps unexplainable, adding “there are things that science doesn’t deal with - do you believe that dogs can feel love? I think they do, it’s not something I an address with a scientific method, do you like pop music better than jazz? I don’t; that’s not a scientific question. Does god exist? These are questions of faith, they are not dealt with in science. Science doesn’t tempt to answer them. That doesn’t  diminish the fact that I like pizza or I think my dog has emotions.” One could say he rejects intelligent design at its cynical core.
 
But from where does he get the insects on which he performs test that further the expression of scientific interest best described as phylogenetics? “I’ve taken trips to Costa Rica , Brazil, Mexico, Austrailia, China, South Africa… this is probably the funnest part of my research – I’ll need a particular taxon or organism, and I can’t get it from my colleagues and I’ll have to collect it.” The image of rummaging through exotic plants to collect specific insects is enthralling, and in direct contrast to the imagery of textbooks and red pen that many conjure up at the mention of science. “ I’m from Minnesota – and in Minnesota, you can’t go out at night. You can slap your arm and hit ten mosquitos. It’s very different from here, so I expected when I went to the jungle – to be covered with mosquitos…” Huh, the image of a mosquito swarm is notedly scarier than textbooks and red pen, too! “...but I wasn’t, and I think it’s because there are hundreds and hundreds of species of mosquitos – some of them specialize on birds, or many different things. And I think there were so many kinds of mosquitos that they were actually relatively minor compared to the ones that prey on humans in the habitats I was used to. I never saw a poisonous snake or anything scary during my travels,” he also adds. Still, collecting one’s own research subjects is the epitome of hands on. But then what is done with the organisms? “You collect an insect in a field , try to preserve it either in ethanol or in ice, and you come to the lab, you grind it up, you chew up the protein with enzymes, you extract the DNA from it, and put it in the freezer.” He recaps this process in terms even more blunt -  “Basically, you squish the insects, you mash ‘em up, and you remove the proteins and the enzymes and you preserve the dna and then you have a stock of plastic vials of purified DNA that are kept in the freezer.” Insects, even under the sophisticated premise of scientific research, are never far from the word “mash,” I realize.
 
The collection and classification of insects being a very manual process, “there’s lots of room for error – in fact, every time you transfer the insect, it has to be carefully identified and laballed on a tube. We have alphanumeric tools, like A9 equals… We really don’t want to write chrysomaldie on very tube, so we write a9. You might mix up e9 from f9 because you rub off the bottom of the e, or you put the insect into the wrong tube.” Trying to find a parallel between the tedious ordering of freshly captured insects and my high school experiences, I can relate – I recently wrote an ambiguous “d” in a multiple choice quiz. Thankfully, false phylogenetic relationships weren’t inferred as a result (it was interpreted as an “a” and marked incorrect), but the mistake is just as easy to make. How frustrating that the consequences are so much larger. “I would at least say 1 in 100 of the sequences I analyze are actually mistakes. But I detect those mistakes before I publish them,” assures Dr. Kjer. 
 
However, it’s not the tedious specifications that he describes as being the most challenging part of phylogenetics – that distinction goes to “the math… there’s a lot of statistical and mathematical formulations and, you know, a lot of people like me - we got in to the sciences because we love to take walks in the woods and turn over rocks and find snakes, things like that. Those are different people than those who love math as a language – it becomes a handicap when you can’t do science at the highest level because you don’t speak this math language, so that’s the most challenging thing for me.”
 
Dr. Kjer often relates back to his innate interests, and it’s clear that his drive stems from it. “I think I’m also interested in history – in the diversity of life, I’m more interested in organisms than, say the detoxification enzymes. Some people are really into those kind of things, some people are mathematically into things… phylogenetics fits into that interest with insects I’ve always had.”
 
As for on the upcoming crop of scientific professionals, he laments about the cut-throat competitism of today’s world. “We’re doing a job search - we had over 200 applicants to fill a position at Rutgers. Every one of those applications has worked countless hours, countless all nights studying. Incredible effort in their research, and one of them is going to get a job here - and 199 of them will be rejected. It really makes me wonder if we don’t have too many people for too little jobs. It’s very competitive, it’s unbelievable how competitive this work is. So, it’s rewarding for me to do the teaching, but I worry about all my students - not just my grad students, I worry about how difficult things are in the sciences.”
 
I asked Dr. Kjer for how long he had considered himself to be specifically a phylogeneticist. He brought up his involvement in organized attempts to classify and make available information about life, specifically the Tree of Life initiative, and said:

 
“If that’s what you call phylogenetics, I’ve been involved forever.”

