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So what are the “Function Wars,”
and do they involve us?

Most definitely: fear of intelligent design
has, to a remarkable extent, been the
main motive behind much of what has been published
in this area over the past decade.

Example: from Dan Graur’s 2016 Sinauer textbook,
Molecular and Genome Evolution: “Because genomes
are the products of evolution rather than ‘intelligent

design,’ all genomes contain functional and
nonfunctional parts.” (p. 492)
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Thesis for discussion: the unreasonable,
albeit entirely understandable, fear
of intelligent design — along with the
insistence that “nothing in biology
makes sense except in the light of
evolution” (Saint Theodosius, 1972) -
is hindering biological discovery
along several important fronts.

Challenge to be met: how can we help
diminish this fear of ID, which is not going away
any time soon, while not surrendering any
potentially fruitful design insights of our own?




Let’s start with what Daniel Dennett
calls an “intuition pump”...

...in this case, a memorable episode
from a late Victorian novel,
later rendered in a classic 1956 movie.
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Around the World in 80 Days

(1873, French;
Jules Verne (1828-1905) 1874, first English edition)
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“The next day was the 12th of December. From seven in the morning
of the 12th to a quarter before nine in the evening of the 21st there
were nine days, thirteen hours, and forty-five minutes.”
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On the 18t of December, the coal gives out.
Phileas Fogg buys the Henrietta for $60,000,
and, as new owner, gives the order to burn
all parts of the ship not needed to maintain
the fastest possible forward motion.

12/20: the railings, fittings, greater part of the remaining deck, and topsides burned.
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PROBLEM: “fitness” is a very crude
metric for function.

Fitness collapses all functional details

arts of an (i.e., specifications) about an organism
P . to a single numerical value, defined &
Orgamsn.‘ measured in terms of reproductive output.
(and their
interrelations) Thus, functions whose role it is

difficult or impossible to assess
via reproductive output
will tend to disappear analytically.

Crude metrics pull one
towards this corner of
possibility space.

€ “fithess”




“But Paul,” you object, “surely fitness is
real — every organism has a stake in its
own reproductive output.”

“Seriously, none of us would be
here, listening to you today, were it
not for the reproductive successes of
our many ancestors.”

Listen: | like babies and all that as
much as the next guy (although,
arguably, not as much as my wife).




The critical question is this: are (or were)
differences in reproductive output - fitness -
truly the cause of biological complexity?

If so, then fitness, issuing in
“selected effects,” should
be our preferred analytical lens
for understanding function.

If not, however, reproduction is just
another function organisms perform - essential,
to be sure, but not causally primary.




It is not generally appreciated
just how severely impoverished “fitness” turns out to
be, if viewed as the wellspring of biological understanding.

Absolute fitness (pop gen) is usually stipulated as
1.0, with relative frequencies of genotypes in the
population falling within the interval 0.0 - 1.0.

How can anyone sensibly go
from that - a handful of numbers - to
the information needed to specify
cell function, on the next slide?



The “parts list” (partial) of Mycoplasma genitalium (Fraser et al. 1995)
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Bacterial cell-division protein
(ftsZ)

(from J. Lowe and L.A. Amos, 1998)




Chaperone (groEL)

(from Z. Xu,, A. L. Horwich, and P. B. Sigler, 1997)




Elongation factor Ts (tsf)

(from Y. Wang et al., 1997)
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...but nota bene: the opposite is
not the case. Permissive or open-
ended concepts of function include
logically all lower-level regularities.
The pleasant and crew-habitable
steamship must be a steamship to
exist at all.
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Fitness as repro-
ductive output
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In other words, reproductive
output is still real, but it no
longer has to carry the
impossible explanatory
burden of causing adaptive
complexity to exist.

Expansive concepts
of function open up
possibility space...

Functions as
designed systems




“Selection [a fitness-derived concept]
is neither sufficient nor necessary for
function. It is a very useful proxy to
relevant functions, but an imperfect
one and not the only one.” (2014)

Pierre Luc Germain
University of Zurich

Problem is, if one has to build everything

from the bottom up, fitness and selection

end up very nearly exhausting your causal
toolkit — and functional analysis follows causes.




words and
phrases in
a text
(e.g., Moby
Dick by Herman
Melville)

We, as design theorists, face the
very tricky problem of describing
subtle or higher-level functions,

in a scientific milieu where
reductive analysis, and reductive
criteria, pretty much run the show
(even among our own crowd).

Text describing
externally
detectable
actions or

movements.

Reductive function:
only the detectable
actions matter.

“Just tell me
what happened.”




1. Loomings

all me Ishmael. Some years ago—never mind how long
‘ precisely—having little or no money in my purse, and

nothing particular to interest me on shore, I thought I
would sail about a little and see the watery part of the world. It is
a way I have of driving off the spleen and regulating the circula-
tion. Whenever I find myself growing grim about the mouth;
whenever it is a damp, drizzly November in my soul; whenever I
find myself involuntarily pausing before coffin warehouses, and
bringing up the rear of every funeral I meet; and especially
whenever my hypos get such an upper hand of me, that it re-
quires a strong moral principle to prevent me from deliberately
stepping into the street, and methodically knocking people’s hats
off—then, I account it high time to get to sea as soon as I can.
This is my substitute for pistol and ball. With a philosophical
flourish Cato throws himself upon his sword; I quietly take to
the ship. There is nothing surprising in this. If they but knew it,
almost all men in their degree, some time or other, cherish very
nearly the same feelings towards the ocean with me.

There now is your insular city of the Manhattoes, belted round
by wharves as Indian isles by coral reefs—commerce surrounds
it with her surf. Right and left, the streets take you waterward. Its
extreme downtown is the battery, where that noble mole

Hermman Melville

is washed by waves, and cooled
by breezes, which a few hours
previous were out of sight of
land. Look at the crowds of
water-gazers there.

Circumambulate the city of
a dreamy Sabbath afternoon.
Go from Corlears Hook to Co-
enties Slip, and from thence,
by Whitehall, northward.
What do you see?—Posted like
silent sentinels all around the
town, stand thousands upon
thousands of mortal men fixed
in ocean reveries. Some lean-
ing against the spiles; some
seated upon the pier-heads;
some looking over the bul-
warks of ships from China;
some high aloft in the rigging,
as if striving to get a still better
seaward peep. But these are all
landsmen; of week days pent
up in lath and plaster—tied to
counters, nailed to benches,
clinched to desks. How then is
this? Are the green fields gone?
What do they here?

But look! here come more
crowds, pacing straight for the
water, and seemingly bound
for a dive. Strange! Nothing

will content them but the ex-
tremest limit of the land; loi-
tering under the shady lee of
yonder warehouses will not
suffice. No. They must get just
as nigh the water as they possi-
bly can without falling in. And
there they stand—miles of
them—Ileagues. Inlanders all,
they come from lanes and al-
leys, streets and  av-
enues—north, east, south, and
west. Yet here they all unite.
Tell me, does the magnetic
virtue of the needles of the
compasses of all those ships at-
tract them thither?

Once more. Say you are in
the country; in some high land
of lakes. Take almost any path
you please, and ten to one it
carries you down in a dale, and
leaves you there by a pool in
the stream. There is magic in
it. Let the most absent-minded
of men be plunged in his deep-
est reveries—stand that man
on his legs, set his feet a-going,
and he will infallibly lead you
to water, if water there be in all
that region. Should you ever be
athirst in the great American
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OK, we can dump all this text,
if “visible actions” are the
only thing that matters.

Herman Melville
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ing against the spiles; some
seated upon the pier-heads;
some looking over the bul-
warks of ships from China;
some high aloft in the rigging,

But look! here come more
crowds, pacing straight for the
water, and seemingly bound

for a dive. M athirst in the great American

PN They must get just
as nigh the water as they possi-
bly can without falling in. And
there they stand—n—
I Inlanders all,

mmml Yet here they all unite.

I S oy you are in
the country; in some high land
of lakes. Take almost any path
you please, E—_—— it

carries you down in a dale, and

leaves you there by a pool in
the stream. T
] ot i —
mlimen be plunged in his deep-
est reveries—stand that man
on his legs, set his feet a-going,
and he will infallibly lead you

to water, IEE————
i Should you ever be




Herman Melville

Ever wonder why the Cliff Notes
summary of any novel is so much
shorter than the novel itself?

—. Look at the crowds of
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would sail mnb—:nd see the watery part of the world. imm thousands of sl men fixed

in ocean reveries. Some lean-
ing against the spiles; some
seated upon the pier-heads;
some looking over the bul-  HENESESGNSay you are in
warks of ships from China; the country; in some high land
some high aloft in the rigging, of lakes. Take almost any path
you please, E—_—— it

carries you down in a dale, and

leaves you there by a pool in
the stream. TEEE—————
] ot i —
mlimen be plunged in his deep-
est reveries—stand that man
on his legs, set his feet a-going,
There now is your insular city of the Manhattoes, "' But look! here come more and he will infallibly lead you

Of course not. But its functions
are not obvious under the most reductive
criteria (e.g., “visible actions”).




“X has no function” claims are
inherently sterile and impossible
to sustain evidentially.

So we should take heart: our evolutionary
colleagues have their faces smack up against
the “no function” wall. From there, they
have nowhere to go (quite literally).

BUT - you knew that was coming — we
will be stuck right there with them, if
we use concepts such as “selected
effect,” which are grounded, not in
biological reality, but naturalistic
assumptions.




We do not make organisms — we find them as
they are. Thus, our criteria of function are likely

S—



parts of an

organism

(and their
interrelations)

fitness

universal common descent




Given Universal Common
Descent (UCD), the extent
of possible molecular
divergence is tightly
constrained by
(a) the functional
demands of organismal
viability, (b) known
mutational processes,
and (¢) time from LUCA.




design possibilities

Given Universal Common
Descent (UCD), the extent
of possible molecular
divergence is tightly
constrained by
(a) the functional
demands of organismal
viability, (b) known
mutational processes,
and (¢) time from LUCA.

But this “divergence
radius” will comprise
only an extremely small
neighborhood within
the possible sequence
space accessible to
an intelligent designer.







