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By reconstructing enzymes like thioredoxin, shown here in
this structural model, scientists can examine the conditions
in which extinct organisms lived.

(PhysOrg.com) -- Scientists from Columbia University,
Georgia Institute of Technology and the University of
Granada have for the first time reconstructed active
enzymes from four-billion-year-old extinct organisms.
By measuring the properties of these enzymes, they can
examine the conditions in which the extinct organisms
lived. The results shed new light on how life has adapted
to changes in the environment from ancient to modern

Earth.

Ads by Google
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In their study, published in the April issue of Nature Structural & Molecular Biology, the researchers
used vast amounts of genetic data to computationally reconstruct the genes of extinct species, a technique
known as ancestral sequence reconstruction. The researchers then went a step further and synthesized the
proteins encoded by these genes. They focused on a specific protein, thioredoxin, a vital enzyme found in
all living cells.

Julio Fernandez, professor in the Department of Biological Sciences, and his team conducted a detailed
biophysical analysis of the reconstructed thioredoxin enzymes, using an atomic force microscope with
single-molecule resolution.

“Given the ancient origin of the reconstructed thioredoxin enzymes, with some of them predating the
buildup of atmospheric oxygen, we expected their catalytic chemistry to be simple,” said Fernandez.
“Instead we found that enzymes that existed in the Precambrian era up to four billion years ago possessed
many of the same chemical mechanisms observed in their modern-day relatives.”

Further examination of the ancient enzymes revealed some striking features: The enzymes were highly
resistant to temperature and were active in more acidic conditions. The findings suggest that the species
hosting these ancient enzymes thrived in very hot environments that since then have progressively cooled
down, and that they lived in oceans that were more acidic than today.

“By resurrecting proteins, we are able to gather valuable information about the adaptation of extinct
forms of life to environmental alterations that cannot be uncovered through fossil record examinations,”
said Eric Gaucher, an expert in ancestral sequence reconstruction at the Georgia Institute of Technology.

The researchers are now looking to apply their strategy to other enzymes to get a clearer picture of what
life was like on early Earth. Their work could also have applications in biotechnology, where enzymes are
playing an increasing role in many industrial processes.

“The unique features we observe in the ancestral enzymes show that our technique could be adapted to
generate enhanced enzymes for a wide range of applications,” said Pallav Kosuri, a graduate student and
part of the team at Columbia. “If we learn to harness these extinct features, we could potentially improve
the efficiency of chemical processes such as the generation of biofuels.”

Provided by Columbia University (news : web)
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kevinrtrs
19 hours ago

Rank: 1/5 (8)
Instead we found that enzymes that existed in the Precambrian era up to four billion years

ago possessed many of the same chemical mechanisms observed in their modern-day
relatives.

Perhaps then we should ALSO consider that the enzymes are relatively modern - only about 6000 years
old.

How about comparing the detailed biophysical analysis of the reconstructed enzymes to that of the
modern equivalent and report on the differences? Will the modern ones also show the same abilities to
survive in acidic environments, etc.

What are the guarantees that they've correctly reconstructed the enzymes from the data that they've
gathered?
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What are the assumptions made that went into determining that the enzymes came from organisms that
are actually 4 billion years old? Who says that they are that old?
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Kevin, bud, you just made my morning.
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jmcanoy 1860
14 hours ago

Rank:5/5 (2)
"- only about 6000 years old."

No.

"-detailed biophysical analysis of the reconstructed enzymes to that of the modern equivalent
- Will the modern ones also show the same abilities to survive in acidic environments, etc."
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They did. As above, they used a computational technique to reconstruct the enzyme. The environment in
which this enzyme would have functioned best would have been hot and acidic.

"What are the guarantees that they've correctly reconstructed the enzymes from the data that they've
gathered?"

Who needs a guarantee? You aren't buying a car and this isn't even extended as evidence of an old earth.
The old earth portion is accepted.

What are the assumptions made that went into determining that the enzymes came from organisms that
are actually 4 billion years old? Who says that they are that old?

Assumptions? That thioreductase is a highly conserved AA sequence. Work back with known rates of
mutation based on extant similarities.

° o Current

O O O O O
[N [ (W[ [—

FrankHerbert
12 hours ago

Rank: not rated yet

Can we all agree to irradiate young earth creationists when the Global Dictatorship of the Proletariat is
established? I'm hoping the old earth creationists will then get the hint and step in line.
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pauljpease
12 hours ago

Rank:1/5 (2)
While it might be fun to mock creationists such as kevinrtrs, he is still a person and deserving of

compassion. After all, it's not his fault that evolution isn't perfect...
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Rank: not rated yet

While it might be fun to mock creationists such as kevinrtrs, he is still a person and deserving
of compassion. After all, it's not his fault that evolution isn't perfect...

I'm not so sure. I wonder what would happen to evolutionists under a theocratic regime? Auto da Fay?
Shunning?

Creationists and other fantasists shouldn't be killed, but if they are tolerated they will reverse the advances
of science, or offer themselves as tools to people who need an audience that believes rather than thinks.
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Caterpillars swarm Indonesia's Bali

Swarms of caterpillars which can cause skin rashes have invaded the Indonesian holiday island of Bali, an
official said Wednesday, but tourist areas have not been affected so far.
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Study: Bat disease may increase farm pesticide use

A group of researchers says the threat posed to bats by a fatal disease isn't just a threat to
the animals but to American agriculture, one they believe farmers and consumers alike
scarcely appreciate.
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Potential new strategy to reduce catheter blockage

Bacterial genes that make urine less acidic could be good targets to prevent catheter
lockage, according to research presented at the Society for General Microbiology's Spring
Conference in Harrogate. The ...
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Circadian rhythms spark plants' ability to survive freezing weather

Just as monarch butterflies depend on circadian cues to begin their annual migration, so do plants to
survive freezing temperatures.
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Poor plant defenses promote invasive beetle's success

(PhysOrg.com) -- Invasive species cost more than $100 billion a year in damages in the United States,
according to the United States Department of Agriculture. While most researchers attribute their success
to a lack of natural ...
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Birds inherited strong sense of smell from dinosaurs (w/ video)

(PhysOrg.com) -- Birds are known more for their senses of vision and hearing than smell,
but new research suggests that millions of years ago, the winged critters also boasted a
Mbetter sense for scents.

Climate can drive seismic shifts: study

- Scientists have for the first time shown a link between intensifying climate events and
s ytectonic plate movement in findings that could provide a valuable insight into why huge

A team of scientists led by the Smithsonian Institution has discovered a fossilized dinosaur
skull and neck vertebrae that not only reveal a new species, but also an evolutionary link
etween two groups of ...

@
Damage from BP oil spill lingers a year later

&' e o ﬁThe worst maritime oil spill in history began nearly a year ago with a drop in pressure in a
}i ‘%, f‘ ~"poorly drilled well deep in the Gulf of Mexico. It hasn't really ended even though BP's
._runaway well was eventually ...
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