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Isabella Kirkland’s “Gone” includes more than 60 species that have gone extinct since the 1700s.
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The Beauty of Brains
MRI scans are providing some insight as to 

why our brains are more lopsided in shape, 
not just in function.

A Bandit’s Bones
Vertebrae found in Madagascar have now 

been identified as a new species, whose name 
means “lonely little bandit.”
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While extinction is a natural part of the evolutionary process, the influence of humankind on 

the natural world has ramped up the occurrence by unsettling amounts. Just this month, the black 
rhino was declared extinct, and the International Union for the Conservation of Nature has a list 
of 63 animals that are already extinct in the wild and only live in zoos. Recent developments in 
genomic technology, however, could make it possible to bring back extinct animals in the future, 
paving the way for novel conservation efforts.

Biologically speaking, species is defined as a group of individuals who are genetically different 
enough from other individuals that interbreeding and producing viable, fertile offspring is im-
possible. For example, a tiger and a lion can mate and produce a tigon or a liger, but both of these 
hybrids are sterile, thus maintaining the genetic integrity of both the lion and the tiger.

Extinction occurs when all members of a genetically 
unique species are gone, whether by killing off the animals 
themselves or by hybridizing with another group. The latter is 
currently seen in the mating of polar bears and grizzly bears, 
where the production of “grolar” or “pizzly” bears may even-
tually eliminate both parental species as the gene pools mix.

Genetic diversity and extinction coexist in a vicious cycle 
that conservation efforts are attempting to stop: as a species 
faces a decrease in population, its genetic pool shrinks, lead-
ing to inbreeding, health problems, even smaller populations, 
and eventually extinction. Most programming works with 
IUCN list animals that are threatened, endangered, or extinct 
in the wild. With continued growth in genetic technology, 
scientists are also working on ways to bring back animals that 
have already gone extinct.

Most de-extinction projects today start from cloning, 
where the nucleus of a body cell from one animal is inserted 
into the enucleated egg of another animal of the same species 
and is carried to term in a third animal. The most popular 
success of this process was Dolly, who was “born” from an 
udder nucleus from a Finn-Dorset sheep and was raised by a 
Scottish black-faced surrogate.

Because surrogates and donor eggs of the same species are unavailable for extinct species, the 
de-extinction process instead starts with the DNA of the extinct animal and the eggs and surrogate 
of a related extant species. Michael Archer, a professor at the University of New South Wales in 
Sydney, said that his current project is using cross-species cloning to bring back the gastric-brood-
ing frog, which went extinct about 30 years ago. The two species of gastric-brooding frog raised 
their eggs in their stomach and were iconic in Australia, and the team is using eggs from the Great 
Barred Frog with nuclei from gastric-brooding frog nerve cells in the cloning process.

“While we had mostly failures – massive numbers of failures where simply nothing happened – 
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we had one moment when the egg actually started 
to divide,” Archer said. “For us, that was one of 
those eureka moments, and it was very exciting.”

Archer said that continued attempts were made 
in February, but all of the frog embryos would stop 
dividing before gastrulation. The team ran a few 
trials with living species and found that trans-
planting their DNA into the barred frog eggs also 
produced embryos that stopped at gastrulation, 
which suggests that the problem is not in the qual-
ity of the gastric-brooding frog DNA but rather in 
the technique.

Back in the United States, a group called Revive 
and Restore is working to bring back the passenger 
pigeon. The species went extinct in 1914 with the 
death of Martha, who lived at the Cincinnati Zoo 
and is now on display at the Smithsonian Institu-
tion in Washington, D.C.  Ben Novak, an ancient 
DNA expert, said that the group is working to 
obtain a higher-quality sample to complete the 
passenger pigeon’s genome. They are working with 
the Cincinatti Zoo’s band-tailed pigeon for testing 
induced pluripotent stem cells made by the labs.

“Another key focus with the Cincinnati Zoo 
is to start to behaviorally condition band-tailed 
pigeons in the northeastern forests of that area to 
eat diets that are actually passenger pigeon diets,” 
Novak said. “Essentially, getting them on that diet and breeding them on that diet for a couple of 
years changes the epigenetics of their makeup a little bit, and it’s in a sense preparing them for an 
experiment with them for surrogate mothering and parenting

In addition to the feasibility of the revival itself, Archer also addressed concerns of the de-ex-
tinction projects, including the ethics of bringing back extinct animals. Archer said that some 
conservationists fear that if de-extinction programming succeeds, no one will care about trying to 
save the animals from going extinct in the first place, and he called it a “panic-pushing exercise” to 
assume that this will happen when the project is still in its experimental stages.

“We may hit profound obstacles that don’t let us go ahead, in which case what’s the worry?” 
Archer said. “And we’re all on the same page in terms of the transcendent goals that we’ve got here. 
We’re all trying to optimize biodiversity in the world. We’re trying to increase the resilience of eco-
systems by being sure that as many species as possible are in those systems.”

De-extinction projects such as the Lazarus Project and Revive and Restore still have a long way 
to go before a viable organism can be reproduced, if it can be done at all, and there will most likely 
not be any dinosaurs roaming the streets in the future. Should this work, however, it will have an 
immense impact on the biodiversity of Earth.

Raising the dead
Next on the list:

These animals are some of the 26 
candidates that Revive and Restore 
says may be revived in the future, 
should experiments be successful:
•	 Ivory-billed woodpecker
•	 Dodo
•	 Quagga (plains zebra)
•	 Wooly mammoth
•	 Thylacine

photo courtesy of BioTechnology Online
The thylacine, which was native to the Australian 
island of Tasmania, was declared extinct in 1936.
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Private Space
After NASA ceased the space shuttle pro-

gram in 2011, several private aeronautics 
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For many, middle school and freshman 

biology classes provided a basic understanding 
of the machinery in a living cell. Each organelle 
had a specific purpose, and while plant cells had 
a few different features from animal cells, they 
were pretty straightforward. It wouldn’t be until 
honors biology or college that the lines would be 
blurred, one of those lines involving DNA.

DNA is housed in the nucleus, messenger 
RNA would be transcribed from it and modified 
before leaving the nucleus, and ribosomes would 
use that “copy” to build proteins in the cyto-
plasm. However, mitochondria, the organelles 
that produce the cell’s energy, also contain their 
own DNA, and it is this DNA that is used in 
long-term forensic identification.

Mitochondria are small, numerous organelles 
that create most of a cell’s stock of ATP, which it can then use to perform basic functions. However, 
they also have a unique, circular genome, much like prokaryotes. This genome encodes only 37 
genes, as opposed to the 20,000 or more genes in the nuclear genome, but it is only inherited from 
the mother because egg cells target sperm mitochondria for destruction after fertilization. Because 
there is no inheritance from the father, changes arise only from mutations, which makes it much 
easier to track.

The Genomics Facility at Cornell University’s Biotechnology Resource Center is one of many 
facilities across the world that provides DNA sequencing, including mitochondrial DNA. Peter 
Schweitzer, director of the facility, said that mtDNA and other small DNA samples are sequenced 
using a method called Sanger sequencing, which uses a laser to light up specially-colored DNA 
nucleotides and determine the order of bases.

In comparison, full genomes, which can contain billions of bases, are sequenced with a method 
called shotgun sequencing. This process, which is used by large genome centers, sequences millions 
of segments of a genome all at once to produce the full sequence.

“You can actually sequence the entire human genome in one of these sequencers right now in 
about two weeks,” Schweitzer said. “Now, that human genome would be somewhere around $4000 
to $5000 as opposed to the billions of dollars that the first human genome was done on. The first 
genome was done on the Sanger sequencing, one sequence at a time.”

Once sequenced, mtDNA can determine identity in forensic cases in which the nuclear DNA is 
not sufficient. Michael Coble, who works for the Armed Forces DNA Identification Lab in Mary-
land, said that remains that are in bad shape often only produce mtDNA for testing due to the 
number of copies of the mitochondrial genome in the cells.

“If you take a look at a cell, on average you have 300 to 500 mitochondria in the cell,” Coble 

Energy and ancestry
  
by Amanda Hutchinson

Mitochondrial DNA shows lineage

photo credit: Amanda Hutchinson
Cornell University’s Biotechnology Research Center includes a 
Genomics Facility, which provides DNA sequencing and gene 
expression services. Director Peter Schweitzer gave a tour of the 
equipment used in the facility.
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said. “If you look inside of the mitochondria, you may have anywhere from five to 15 copies of the 
mitochondrial genome.” Therefore, a given cell may have thousands of copies of the mitochondrial 
DNA compared to only two copies of the nuclear DNA.  

Coble was part of a team at the lab that used mtDNA to identify the remains of two bodies 
found in Russia in 2007 as the last two 
children of the Russian royal family. Five of 
the seven members of the Romanov family 
were found in a grave in the 1970s, and the 
lab was requested to compare the DNA of 
the 2007 remains to the others.

“The first thing we did was to try to look 
at the mitochondrial DNA,” Coble said. 
“We knew that if this mitochondrial DNA 
sequence matched the tsarina sequence that 
was performed back in 1990s by the Foren-
sic Science Service of the British, then we 
knew we had the remains of the children.”

Because some of the bone fragments 
were from the children’s femurs, compact 
bone that traditionally resists DNA damage 
and bacterial degradation, the team was 
also able to test nuclear DNA to compare to 
both parents to confirm that the children 
were the son and remaining daughter.

Another example of forensic analysis 
with mtDNA was the case of an unidentified child who died in the sinking of the Titanic. Records 
were able to narrow it down to six children between the ages of one and three, and Ryan Parr of 
Thunder Bay University was called to test the remains in the early 2000s.

“At the time, we looked at two regions called hypervariable region one and hypervariable region 
two,” Coble said. “Dr. Parr had finished the hypervariable region one and he was very quickly able 
to eliminate four of the potential families who thought that this may be their relative.”

Two families matched for the first region, but dental records identified the child as Eino Panula 
of Finland, whereas the second hypervariable region identified the child as Sidney Goodwin of 
London. The entire mtDNA genome had to be analyzed to confirm him as Goodwin.

On the shorter scale, however, mtDNA is not always specific enough. “You can’t use mitochon-
drial DNA by itself as a unique identifier like you can with nuclear DNA,” Coble said. “Typically 
with mitochondrial DNA, you really hope that there’s some additional evidence.” He cited the 
records of the Titanic as being crucial to the identification of Sidney Goodwin, as some variations 
in the hypervariable regions are as common as about 7 percent of Western Europeans. 

Though small and often forgotten, mitochondrial DNA has great potential for identification on 
scales where nuclear DNA does not work, from the remains in a cold case forensic investigation to 
our own ancestry.

Energy and ancestry
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Cara Santa Maria, the senior science correspondent for the Huffington Post, is revolutionizing 

science journalism. I was able to speak with her about her involvement in the field of science jour-
nalism, edutainment, the bullshit detector, and more.

AH: So because you don’t have any journalism background, how did you end up getting into the 
field of journalism?

CSM: Right, it’s a little random. My background is in science: I 
have an undergrad in psychology with a philosophy minor, and I 
have a master’s in biology with a neuroscience concentration. I had 
some weird opportunities present themselves to me, quite honestly 
in a really flukey way where I started doing more science communication, so I had some opportu-
nities to be on television and to do radio interviews and things like that. Along the way doing that, 
Arianna Huffington had seen some of my stuff and had known about what I was working on. Just 
serendipitously, they didn’t yet have a science page at the Huffington Post, so she reached out to 
me and said, “I would love it if you would work with me launching the science page, and I’d love 
to have your face and voice on the page.” I do some straight written pieces, but most of what I do 
is video journalism, so it’s blending a lot of the things you’re learning about with journalism with 
entertainment, “edutainment,” and the whole production side of things.

AH: “Edutainment.” That’s a really cool concept. That was part of the reason why I really like 
your segment is because it is all factual, but it’s presented in a really interesting way. Science can be 
a little dry for some people.

CSM: Yeah, and I just don’t think it has to be because it’s not dry to me, you know what I mean? 
So if I were playing poker with my friends, if I were out to dinner and were to say, “Oh my God, I 
read this article, this seems kind of crazy,” I wouldn’t talk about it in a dry way with them, it would 
be an interesting conversation. So I feel there’s no reason to present it in a dry way. Also, it’s all 
about knowing your audience. Knowing how to choose storiest that you think will translate in 
whatever toneyou intend for them to translate in is important. It’s trying not to jam a square peg 
into a round hole every day because that can get really frustrating.” 

AH: Are there any things in particular that you’ve learned through your experience in the jour-
nalism field?

CSM: “Well, I’ve learned a lot. When I first came out here, I didn’t even know really how to 
write. You’ll see this, as you get more into science, you have to unlearn everything you know about 
writing in a literary and learn how to write in a very technical way.  Switching gears back to writing 
in a literary way can be confusing, but in a sense, I think that they really go hand-in-hand because 
I’m able to use my expertise in discussing scientific topics in a way that’s no frills, no bells and 
whistles, and then combine that with a more poetic and analogy-driven structure so that I can be 
as clear as possible. Try not to use big words. Try not to overcomplicate things. But also infuse my 
writing with humanity, emotion, and help try to connect the viewer or the reader to the words.

Queen of science 
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AH: In particular with the Talk Nerdy to Me segment, have you ever run into a problem with 
one of your videos or articles where people got annoyed or something went weird with it?

CSM: I get a lot of hate mail. Many, many videos that I do ruffle feathers. Sometimes I do videos 
about how carbon dating tells us the exact age of the earth, and obviously the subtext there is that 
the earth is not 6,000 years old, we know how old the earth is, and get with it and listen to the sci-
ence. Evolution, yes, is a theme that goes through my writings. I’ve done writings and videos about 
climate change. I’m a very outspoken atheist and because my tone of what I do is a little more off-
edge, you can get a taste of that in my work, 
so of course I get hate mail from people. It’s 
not an easy thing to figure out: do you want 
to give the medicine with sugar to science de-
niers or people who are less likely to listen to 
what you’re saying because it flies in the face 
of their belief, or do you want to say, “Well, 
you’re probably not going to listen to me 
anyway so I’m just going to be really hard-
nosed about it.” It’s a tough, tough situation. 
How do you reach the unreachable? What’s 
the difference between somebody who wants 
to learn and somebody who’s being a troll?

AH: Do you find that with the science background, it tends to help with getting the content 
through?

CSM: Yeah, definitely. I think that I’m lucky in that I developed, over years and years of study-
ing science, a really strong bullshit detector, which science writers have to have in their tool kit. 
That’s probably one of the biggest tools you’re going to need as a science writer is a bullshit detector 
because you’re going to have to know the difference between science and nonscience. You have to 
know the difference between legitimate science and pseudoscience. I have the skills to read really 
tough journal articles and translate them for the public just because of years and years of exposure 
to that kind of technical language and to the scientific method. 

AH: So it’s kinda like the intermediary stage between the content that scientists put out and the 
people who are actually learning about it.

CSM: Exactly. That’s what I say all the time. I feel like my job as a science communicator is to 
translate because in a way, science is a language that not everyone has had the opportunity to learn, 
so it’s to help translate that language for the general public.

Queen of science
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“I think that the biggest thing 
that I developed working in the 
sciences so long is that I can 
see bullshit, I can seek it out, 
and I know when to write about 
something and when maybe 
that story is a non-story.”

-Cara Santa Maria



blogs
Nonprofit proposes extensive 
science ed reform plan

With STEM careers increasing in the future, prop-
er preparation in younger kids is essential, and one 
non-profit has a pretty comprehensive model.

Violins engineered to imitate 
human voice, studies show

Recent studies show that the violin itself was like-
ly designed by the great Stradivari and Guarneri to 
mimic a human’s singing voice.

March 14 a momentous day in 
math, food, and physics

To the science community, today represents the 
celebrations of a critical number, a world-renowned 
scientist, and now the confirmation of a particle that 
is responsible for giving matter its mass.
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Despite the drop in federal funding this 
year, NASA has some upcoming program-
ming that will give life to the adminis-
tration and American space exploration. 
Curiosity, Opportunity, and the Voyager 
spacecrafts are alive and well, but NASA 
announced plans for a planet-searching 
satellite and an ISS experiment to study 
neutron stars this weekend. Earlier this 
week, President Obama also promoted a 
2021 mission to harness a small asteroid for 
landing.

2017 will be an exciting year, as the two 
projects announced this weekend are planned to be launched then. The Transiting Exo-
planet Survey Satellite, or TESS, will scan stars for planets by tracking when said planets 
transit in front of the stars. TESS will cover 400 times more sky than any other mission, 
and it will focus on planets that reside in the “habitable zone,” which is the distance from 
a star where temperatures for liquid water would exist. Funding will also go toward the 
Neutron Star Interior Composition Explorer, or NICER; as the name suggests, the addi-
tion to the ISS would track X-ray timing to learn more about the matter within neutron 
stars. Combined, the two projects run at about $255 million.

In 2021, NASA also hopes to capture a 25-foot asteroid for a spacewalk mission, which 
was originally slated for 2025. President Obama plans to include $100 million in the 2014 
budget to fund finding a suitable asteroid to lasso and drag into lunar orbit, where Orion 
space capsules would bring astronauts for exploration. Scientists ensure that having an 
asteroid that close would not be of harm to Earth because it would burn up entirely on 
reentry; in comparison, the meteor that streaked through the Russian sky in February was 
between 50 and 65 feet long.

The latter would certainly cost a pretty penny – current estimates are around $2.4 
billion with the money from the 2014 budget – but space exploration and other scientific 
activities are vital to the success of our country and society. Projects like these provide 
jobs to many people, from clerical staff to engineers, and the technology built for space 
use has become engrained in our daily lives, including the manner in which you’re reading 
this post.

So rock on, NASA. I look forward to your future endeavors.

photo courtesy of SlashGear
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