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Figure 4.1. The double helix of DNA. Information is carried by the order of
the chemical bases (A, C, G, and T). DNA is packaged into chromosomes,
which reside in the nucleus of every cell.



Figure 4.2. The flow of information in molecular biology: DNA —>RNA —> protein.
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Table 5.1 Likelihood of Finding a Similar DNA Sequence in the Genome of
Other Organisms, Starting with a Human DNA Sequence



Figure 5.1 On this page is a current view of the tree of life, where relationships
between different mammalian species are inferred solely by a comparison of their
DNA sequences. The length of the branches represents the degree of difference
between species—thus the DNA sequences of mouse and rat are more closely
related than those of mouse and squirrel, and the DNA sequences of human and
chimpanzee are more closely related than those of human and macaque. Next, for
an interesting historical comparison, is a page from Darwin’s 1837 notebook,
where the words “I think” are followed by his own idea of the tree of life that 
connects different species.





Figure 5.2 The order of genes along a chromosome is often the same in
humans and mice, though the precise spacing between genes may vary
somewhat. Thus, if you find the order of three genes to be A, B, and C along
a human chromosome, you are very likely to find the mouse counterparts
of the A, B, and C genes in the same order on the mouse chromosome.
Furthermore, now that complete genome sequences of both humans and
mice are available, it is possible to identify in the spaces between genes the
remnants of many “jumping genes.” These are transposable elements that
can insert themselves at random into the genome, and even continue to do
so at a low level today. By DNA sequence analysis, some of these elements
have acquired many mutations compared with the original jumping gene,
and thus appear to be very old; these are referred to as ancient repetitive
elements (AREs). Interestingly, these ancient elements are often found in
similar locations in the mouse and human genomes (as in this example,
where an ARE is present between gene A and gene B in both human and
mouse). Particularly interesting are examples where the ARE was truncat-
ed at a precise base pair at the time of insertion, losing part of its DNA
sequence and all possibility of future function (as in the example between
gene B and gene C). Finding a precisely truncated ARE in the same place in
both human and mouse genomes is compelling evidence that this insertion
event must have occurred in an ancestor that was common to both the
human and the mouse.



Figure 5.3 The human and chimpanzee chromosomes, or “karyotypes.”
Note the marked similarity in size and number, with a notable exception:
human chromosome 2 seems to be made up of a head-to-head fusion of
two intermediate-size chimp chromosomes (here labeled 2A and 2B).



Figure 9.1 Evolution of a multiprotein complex by gene duplication. In the
simplest circumstance, gene A provides an essential function to the
organism. Duplication of that gene (an event that occurs frequently as
genomes evolve) then creates a new copy. This copy is not essential for
function (A is still providing that), so it is free to evolve without constraint.
Rarely, a randomly arising small change will allow it to take on a new
function (A’) that is advantageous to the organism, resulting in positive
selection. From a detailed study of DNA sequences, many complex multi-
component systems like the human clotting cascade appear to have aris-
en by this mechanism.



Figure A.1 The process of somatic cell nuclear transfer (SCNT).



Personality Trait

General cognitive ability

Extroversion

Agreeableness

Conscientiousness

Neuroticism

Openness

Aggression

Traditionalism

Heritability Estimate

50%

54%

42%

49%

48%

57%

38%

54%

Table A.1 Estimates of the Percentage of Various Human Personality
Traits that can be Ascribed to Heredity, from T. J. Bouchard and 
M. McGue, “Genetic and Environmental Influences on Human
Psychological Differences,” J. Neurobiol. 54 (2003):4–45. Each of the traits
listed here has a strict definition in the science of personality analysis.



Figure A.2 Preimplantation genetic diagnosis (PGD).



Figure A.3 A graphical depiction of various enhancement scenarios. While not
all would agree on the precise likelihood of occurrence or degree of ethical
concern for each example, this diagram may help to prioritize situations in the
lower right quadrant as being of most immediate importance.


