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Mysteries of worm regeneration solved
with artificial intelligence

By Aaron Krumins on June 9, 2015 at 1:15 pm

The statement that

Share This article “human-level artificial

Bl = [ = P « EEY =  mewences et

Invention mankind need

ever make” has been much
bandied about of late. It Implies that once we have Invented something as smart as ourselves, It
can take over and start making the Inventlons Itself. The concept Is most often pronounced by a
computer sclentlsts speaking from a podium and resembling nothing so much as a medieval
cleric handing down divine scripture from above. The date of this so called *
assumed to take place In the distant future, but as researchers at Tufts University revealed this
week, we may be perllously close 1o that date already.
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The used an artificlal Intelligence system 10 reverse engineer the regenerative
blology of planarlan worms, In what Is arguably one of the first examples of “robots” making
discoverles where thelr human counterparts left off.

Blological systems like the planarlan worm are In some ways Ideal targets for machine
Intelligence research, precisely because they are so devilishly complex. One has only to glance
at the cellular models In question to galn an appreciation for the layers of complexity that
comprise something as seemingly simple as the planarlan worm. Teasing out all the Interactions
In such systems has been giving blologlists gray hair since before Darwin’s time, and for good
reason — humans were not evolved to be good at keeping track of twenty or more symbaolic
elements, each modifying and belng modified by other elements In the same hypothetical
system. That kKind of activity has very little to do with running a gazelle down on the evolutlonary
savannah In which we took shape. Our brain children, on the other hand, the so-called deep
learning artificlal Intelligence algorithms, are very good at these activitles.

And so It was at Tufts University last week,
where an evolutionary algorithm successfully _ E E
unraveled the mysteries of the planarian !
worm's regenerative blology. To gain a feel for
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the sclence behind this, It helps to understand P e s s s it

the difficulty biologists have been facing In = iid

regards to worm regeneration. In fields like “ I I l & : g

systems blology, there Is often a large gap ;

between an observed blological phenomenon o '@ -i-l-l-l-l
and the component parts like and RNA Credit: Danlel Lobo/Michael Levin-Tufts University

which bulld up to the tralt In question. What Is

missing Is what happens In between_ It ls

relatively simple to Identify the varlous

molecules that must be Involved, but understanding how they progress from thelr components
to the observed “phenotype™ Is, more often than not, a black hole. In many cases there are
simply too many possible paths leading from the primary components to the end product. The
task of following up every permutation and combination that could lead to the trait would take
weeks If not years, at least for a human Intelligence.

It turns out that the genlus of the Tufts team was In posing the question In such a way that thelr
evolutlonary algorithm could loop through thousands of possible cellular permutations 1o
discover the exact combination that would produce the blology of the worm. This marks a big
win for both the fields of regenerative medicine and artificial Intelligence. However, the day
when algorithms starts posing thelr own research questlons and preferring these to the
mysteries of worm blology may prove a little more unsettling.
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caseyczarnomski

According to the TED talk, we have 5 years until 80% job displacement. Evolutionary
biclogists, your days are numbered. You don't have to worry as much as | do. I'm
going to school for mechanical industrial engineering. By the time I'm done, I'll have
maybe 5 years of work before I'm out dated.

eonvee3’d
dude youll be scrap attaching some bionic limbs in no time ™ deus ex style in
some underground black market

david
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eonveel’h
sup dude®® ?
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People just need to go to college and get a good education so they can get a
job of the future, one that computers can't do, like being a star football player.
While a machine could do this, they aren't qualified under the rules. Other
good careers to focus on in college are pro basketball player, pro golfer, pro
baseball player, television personality, youtube video maker, blogger
(assuming machine blogs don't beat you out of that), nch person, farm owner,
robotic factory owner. Those are all good careers.

LaughingltOff
You forgot porn star.

dc

on a serious note, just think how many jobs will be lost when self driving cars
go live. Millions of truck drivers will lose their jobs. Millions of people who cater
to truck drivers, such as truck stop restaurants and the like will lose their jobs.
And millions of police officers... yes police officers will lose their jobs. Once
traffic i1s removed from the job duties, both the number of officers needed and
revenues from traffic citations will drop precipitously. That will lead to a loss of
jobs in industries which support the police, such as automotive, doughnut
shops gun makers, uniform makers, etc... I'd put the job losses in the USA
alone at 10-20 million. And then there are jobs which cater to the people who
used to cater to police and truck drivers... it goes on and will definitely bring
down the house of cards causing a world wide depression that will make the
"Great Depression” look more like the "Not so bad after all Depression.”

Artyom Timeyev
Oh nol Not the donut makers! Horrble.

Storris
You never know, in those 5 years it may be you who builds the first sentient
robotl Good luck.

rahuldey85
Montecarlo simulation?
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< The new science of nutritional genetics which is about secret to Zero
Belly Diet will be a huge breakthrough Get this for FREE hitp://=«» » click
Here,
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The annoying ad under the top page banner doesn't scale - it blocks the articles, so |
won't be reading anything from ExtremeTech anymore. No point trying to visit a
jumbled up poorly designed web page nobody can read.

cholling

"The date of this so called “singularity event” is assumed to take place in the distant
future, but as researchers at Tufts University revealed this week, we may be
perilously close to that date already.” It's a freaking genetic algonthm. It's a random
search through state space, and in terms of general intelligence it isn't anywhere
nearly as smart as the worm whose biology it helped understand, let alone the people
who programmed it. I'm sick of journalists in the popular press making overblown
claims about a field they seem almost willfully ignorant of.

quantum_kev

And how is what the Al accomplished any different than the decisions you
make regarding which car to buy, or whether to take a certain job or not, or
which show you will watch on tv? Can you be so certain that what you
consider to be "general intelligence” or consciousness isn't just a more
evolved or advanced version of said genetic algorithm__.7
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it's very different, because the computer is just running a program, one
written by a person to perform a specific task. If it were true Al, it would
write its own algorithm. It would, in fact, ask it's own question. It could
decide what research to do. As it stands, the computer doesn't do any
of that. It can’t and never will. Left to it's own, a computer will just sit
there and never do anything. It has no idea how to research a worm. It
has no idea what a worm is.

caseyczarnomski

It does rewrite it's own algonthm. You should look into what
deep leaming is. This will help.
https://youtu_befxx310zM3tLs

caseyczarnomski

You are wrong. It isn't jJust a program written by a person. Deep learming is first
written by a person, then rewntes itself continually to increase it's own
accuracy. This TED TALK explains it better. Watch the full 19 minutes and see
for yourself.

https://lyoutu_befxx310zM3tLs

Exai New Mini Pops

This sort of "Al" has been around for decades, and has been used in different fields
of research at least since the 80s. Look up the difference between narrow/weak and
strong Al. This sort of scientific breakthrough is more of a function of the doubling of
computing power that is happening every ~2 years, and 15 no indication of being
significantly nearer to AGI (Artrficial General Intelligence) as the clickbait nature of
this article suggests.

nodetx

The writing i1s clearly on the wall. Analysts, customer service, mid management, these
are all on the chopping block for Al. The list goes on and on. Then you have the
robotics revolution that's going to spawn behind Al. Best to learn how to code Al
Learn how to write in R and brush up on your linear algebra. The free markets days
could be numbered. The good news is once the dust settles, we should have strong
GDP output, without near as much labour input. That translates into this, "China has
the right idea".

Storris
The singulanty of the Terminator films was a fictional representation which spoke to
humanity's fears of the unknown.

Actually creating the singularity will be a process of discovery, dispelling the fears
brought about by ignorance.

If it does all go a bit Cyberdyne then at worst we get to live the Terminator films (we
win in the end, of course), but if everything works out well, then we may live to
witness the end of resource scarcity and the accompanying poverty.

Rory

| look forward to the singulanty event. | think we're going to hybndize ourselves with
artificial intelligence. This is what is going to save our planet, which we are currently
burning out from underneath us. This is what i1s going to save us.
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