
Handout for TrueU Lesson 6: DNA by Design, Part 2—Doing the Math

1. Review these definitions and match each of them with the appropriate cluster of examples below.

Definitions:
• Necessity: Something that had to happen due to a repetitive law (such as a law of chemistry)

• Chance: Something that didn’t have to happen, but wasn’t chosen. It “just happened.”

• Design: Something that didn’t have to happen, but was chosen (caused by intelligence).

Examples:
• Cluster #1: Sequences or objects that exhibit low complexity and high specificity.

o This sequence: “spspspspspspspspspspspspspspspspspspspspsp”

o The sugar-phosphate-sugar-phosphate…[repeat]… side rails of DNA’s ladder structure.

o A grain of table salt (sodium chloride, which naturally occurs as a cube-shaped crystal).

• Cluster #2: Sequences or objects that exhibit high complexity and low specificity.

o This sequence: “iurnsdyskidfawqnzklmfdifhseiklkskkdihekiqo”

o Any of the random mountain faces that you see in the Rock Mountains.

o A cow pie (a mound of bovine excrement).

• Cluster #3: Sequences or objects that exhibit high complexity and high specificity.

o This medieval proverb: “time and tide wait for no man.”

o The famous presidential mountain faces of Mount Rushmore.

o The sequence of molecules (bases) that are the steps of DNA’s twisted ladder structure,

such as a gene, which is a particular sequence of DNA bases that codes for one protein.

A gene is the only example above about which there is a serious debate as to its cause.

Lesson 5 found DNA’s highly complex and highly specified genetic code to be an 

essential property of life that origin of life researchers should attempt to explain. 

Lesson 6 looks at explanations of the origin of genes (very complex & specified things).

2. Using the points below, talk about the “chance” of opening a bike lock without knowledge of the 

correct combination and how this compares to getting one protein by chance.

• A bike lock having 10 dials with 10 digits has 10 billion (10
10

) possible combinations.

• A protein with 150 units (sites) and 20 possible amino acids per site, has 20
150

 combinations.

• This equals 10
195

—an unimaginably large number indicated by a 1 followed by 195 zeros.

3. Using these points, discuss the factors that eliminate chance as a legitimate explanation of an event.

• Small probability: the thing is so complex that it’s very unlikely to arrive at it with limited tries.

• Specification: the thing matches an independent meaningful pattern (one that has a function).

• Limited probabilistic resources: there are limits to opportunities for origination events to occur.

4. Using the points below, discuss the limits of the probabilistic resources of the known universe (all 

space, time, matter) and how this eliminates chance as a legitimate explanation of a single protein.

• 10
80

elementary particles x 10
16

seconds since big bang x 10
43

 maximum number of interactions 

between elementary particles = 10
139

• Earlier we calculated the probability of getting a protein by properly sequencing the amino acid 

parts in one try to be once chance in 10
195

. This improbability greatly exceeds the probabilistic 

resources of the known universe. This is true even after discounting the calculation to account 

for certain amino acids that may be substituted for certain others and still get a protein that 



functions.  In other words, we can eliminate chance as a reasonable explanation for the 

unguided origin of just one protein that is 150 amino acids long, given all the time (15 billion 

years, say most scientists) and material interactions possible within the known universe.

5. Using the points below, discuss how common (or rare) functional sequences (i.e. proteins that 

could do something useful in a living system) are among all the possible combinations of amino 

acids (the building blocks of proteins).

• Molecular biologist Doug Axe estimates that the ratio of functional to non-functional amino 

acid sequences is about 1 to 10
74

.

• This estimate is based on his studies of functional folds among sequences that are 150 amino 

acids long.

6. Using the points below, discuss how likely is it that life—or even a single protein—came into 

existence by mere chance.

• Based on Axe’s work and several other considerations that offer additional probabilistic 

hurdles, the chance of getting just one protein without intelligent guidance is far beyond the 

probabilistic resources of the entire known universe. 

• The leap from just one protein to life is even greater. Scientists have estimated that it takes at 

least 250 proteins (and much else) to construct a minimally complex single-celled organism. 

• Virtually all origin-of-life specialists have given up on “chance alone” explanations for life’s 

origin.

7. What is wrong with using “prebiotic natural selection” to overcome the great odds against the 

origin of life?  Use these points below in your answer:

• “Prebiotic” means before life began.

• “Natural selection” means organisms that have favorable traits in a certain environment will 

tend to survive better than other competing organisms.

• “Begging the question” is a logical mistake that is illustrated by the story of “going home to get 

a ladder to get out of a whole.”

8. What is the point of Dr. Meyer’s illustration of spelling words using magnetic letters on a 

refrigerator?  Does magnetic attraction cause a particular sentence to appear on the refrigerator? 

What is the “medium” and what is the “message” in this case? 

9. How is DNA’s genetic code (similar to refrigerator sentences) “spelled out” by a sequence of 

molecules whose arrangement is not determined by the forces of chemical attraction? What serious 

flaw in the self-organization theory of life’s origin does this identify?


