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0 MAIN IDEA
Your cells have autosomes and sex
chromosomes.
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Suppose you had 23 pairs of gloves. You would have a total
of 46 gloves that you could divide into two sets, 23 right and
23 left. Similarly, your body cells have 23 pairs of chromo-
somes for a total of 46 that can be divided into two sets: 23
from your mother and 23 from your father. Just as you use
both gloves when it’s cold outside, your cells use both sets of
chromosomes to function properly.
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Together, each pair of chromosomes is referred to as
a homologous pair. In this context, homologous means
“having the same structure” Homologous chromosomes
are two chromosomes—one inherited from the mother,
one from the father—that have the same length and general ‘
appearance. More importantly, these chromosomes have copies of the same FIGURE 1.1 Human DNA is orga-
) . ] nized into two sets of 23 chromo-
genes, although the two copies may differ. For example, if you have a gene somes. Each set contains 22
that influences blood cholesterol levels on chromosome 8, you will have one autosomes and 1sex chromosome.
copy from your mother and one copy from your father. It is possible that one Females have two X chromo-
fth .. iated with hich chol Llevels. while the other i somes. Males have an Xanda Y
of these copies 1s associated with high cholesterol levels, while the other 1s chromosome (circled). (colored LM;
associated with low cholesterol levels. For convenience, scientists have magnification 4400x)
assigned a number to each pair of homologous chromosomes, ordered from
largest to smallest. As FIGURE 1.1 shows, the largest pair of chromosomes is
number 1, the next largest pair is number 2, and so forth.
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Collectively, chromosome pairs 1 through 22 make up your autosomes,
chromosomes that contain genes for characteristics not directly related to
the sex of an organism. But what about the 23rd chromosome pair?

Most sexually reproducing species also have sex chromosomes that
directly control the development of sexual characteristics. Humans have two
very different sex chromosomes, X and Y. How sex is determined varies by
species. In all mammals, including humans, an organism’s sex is determined
by the XY system. An organism with two X chromo-
somes is female. An organism with one X and one Y

chromosome is male. Sex chromosomes make up { S o -L'_'_ | ,Li - '_'[ l | |' :\_ ==
your 23rd pair of chromosomes. Although the X and q) = S |
Y chromosomes pair with each other, they are not \ Q \ e (] ,J‘I_‘i“i’
homologous. The X chromosome is the larger sex SN %. | I T_——L. 1 i, fﬁ‘\i

chromosome and contains numerous genes, includ- R B & ~
ing many that are unrelated to sexual characteristics. [$recial e 1%""?”--! J 4 Lﬁ“’, AU
The Y chromosome is the sex chromosome that : ' .-’wf— ._:_ ,._T_f -“.7'.- £ f.r-lr Y
contains genes that direct the development of " '
the testes and other male traits. It is the smallest
chromosome and carries the fewest genes.
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Summarize Are homologous chromosomes identical to “Th ST L
each other? Explain. © parents are both geneticists.”
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