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! Composition of the human body
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® Protein and Probability
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7 http://en.wikipedia.org/wiki/Protein

® An Address on FUNCTION AND DESIGN. J. B. LEATHES, “It would now consist of a chain of only fifty links, of which there were only nineteen

different kinds, and the number of different arrangements of its parts would be about (1 OM).
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" The average protein length found in 97 species of (Archea) was 283 Amino Acid according to Tiessen et al., “Mathematical modeling and
comparison of protein size distribution in different plant, animal, fungal and microbial species....” BioMed Central Research Notes, 2012. The most
frequent occurrences were lengths between 150-250 amino acids
Brocchieri and Karlin found the median protein length for 16 archaea species to be 247 amino acids. The shortest (~156 amino acids median) were
involved in transcription; the longest (~282 to 360 amino acids) were involved in cell division and lipid metabolism. Brocchieri and Karlin, “Protein
length in eukaryotic and prokaryotic proteomes,” Nucleic Acids Research 33:10, 2005.
Zhang found average protein lengths for 5 completely sequenced archaea species to be between 237 and 282 amino acids (average 270). J. Zhang,

“Protein length distributions for the three domains of life,” Trends in Genetics, 2000. THE MATHEMATICS OF ORIGIN.
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2 Douglas D. Axe, “Estimating the prevalence of protein sequences adopting functional enzyme folds,” Journal of Molecular Biology 2004 Aug

27;341(5):1295-315.
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" Amino Acids and Protein

" http://en.wikipedia.org/wiki/File:Aa.svg
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16 Stephen C. Meyer, Signature in the Cell,Harper One (2009), pp. 210-212.
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Al living things use only the left-handed form. This is what gives proteins the ability to fold. Experiments show that random chains using both

hands become useless lumps of molecules. Indeed, living cells cannot tolerate wrong-handed amino acids, and employ quality controls to ensure

their amino acids are left-handed.

"® About 500 naturally occurring amino acids are known (though only 20 appear in the genetic code)
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Enzyme And Protein Research, Britannica
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Let T, represent the average time it would take for a usable protein
of length n to form.

Let T, represent the time it would take for the amoeba io haul the
whole universe one atom per round frip.

Then the quantity U (number of universes hauled) is T, = T,, . If T, = T,, , then
the amoeba can haul more than 1 universe. If 7, < T,, the amoeba can only
haul a fraction of the universe.

Let's look in detail at the factors involved in calculating T, and 7,

a8 = number of amino acid types used in proteins (20, only
considering canonical types, since those are the only types that
remained after the origin of life.

n = number of amino acids in the target protein chain. Set as a
constant, 150.

r=rate of chain formation in each set per year. At 1 per second,
that's 3.15 x 10" chains per year per set (60 seconds x 60 minutes
x 24 hours x 365 days).

s = number of sets forming chains, limited by C, N, O on earth =
10*" (see Coppedge, 109, and footnote).

P = inverse probability of usable protein of length n. For n = 150
amino acids, this is 10'%* (Meyer, p. 212). This is the number of
trials required, on average, in which fo expect a success.

] P
Tpis calculated as: —
r-E

d = diameter of the universe in inches. 90 billion light-years (a
common estimate) is 3.4 x 10° inches.

u = number of atoms in the universe. We use 10%0 atoms as stated
above.

i=rate amoeba travels in inches per year. We use 1 foot, which is
12 inches per year.

. 2d-u
T, is calculated as: =
1

P

U=T,/T,is therefore: —-—

P-3
2d-u-r-s

Substituting quantities, this results in:

Simplifying, this becomes

e 10'% .12
T 2-(3.4-10%) - (10%) - (3.15 - 107) - (10%)

0" = 56,000,000 universes (56 million)
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Scientists estimate that 238 proteins would be the absolute minimum number that would be needed to form life.
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