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Hey there. This is Eric Simon and welcome to another MP3 Tutor session. Before I begin
today’s topic, I have a confession: Back when I first tried to learn Mendel’s laws as a
student, I struggled. If you’re in the same boat, you can take heart in the fact that students
aren’t the only ones that have difficulty with Mendel’s concepts. His colleagues had some
problems as well. In fact, his work wasn’t really appreciated until 50 years after he
published it. Personally, I don’t think that Mendel’s obscurity was due to the difficulty of
his research. Instead, I think that many biologists weren’t ready for Mendel’s work; at
least not until they understood chromosomes and the role that they play during meiosis
and fertilization. That understanding didn’t come until the early 20th century. Once you
make the connection between chromosomes, meiosis, and fertilization, then Mendel’s
laws are really pretty straightforward. That’s the goal of today’s MP3 lesson: to explain
how chromosomes account for the laws of inheritance that Mendel observed.

Back in the 19th century, Mendel investigated how individual genes were inherited. He
noticed patterns of inheritance that he described in his two laws: The Law of Segregation
and the Law of Independent Assortment. Let’s review Mendel’s two laws and see how
the behavior of chromosomes accounts for them.

First, let’s review the Law of Segregation. Mendel proposed that for each characteristic
he studied, a pea plant had two alleles (or alternate forms of a gene), one obtained from
the plant’s mother and one from the father. Mendel’s Law of Segregation states that
these two alleles separate from each other when gametes (sperm or egg) are produced.
That is, each sperm or egg gets only one allele of a given pair. When gametes combine
during fertilization, the new offspring once again has two alleles—one from each parent.

Although Mendel couldn’t possibly have known it at the time, he was describing the
behavior of homologous pairs of chromosomes during meiosis and fertilization.
Remember that chromosomes are long pieces of DNA, each one typically containing
hundreds of genes. Humans have 46 chromosomes; pea plants have 14. These
chromosomes come in matched sets called homologous pairs. Humans have 23
homologous pairs of chromosomes and pea plants have 7 homologous pairs.

During meiosis, each homologous pair of chromosomes separates so that one and only
one member of each pair goes into a gamete. When gametes combine during fertilization,
the new offspring once again have homologous pairs. The behavior of chromosomes
during the pea plant’s life cycle directly accounts for Mendel’s Law of Segregation.

Now let’s talk about Mendel’s Law of Independent Assortment. Mendel stated that
when more than one trait was considered during a genetic cross, the inheritance of each
trait was independent of the other traits. For example, whether a pea plant had purple or
white flowers had nothing to do with whether it was short or tall. Flower color and height



were inherited independently. In fact, he found that this relationship held for all seven
traits that he studied. To put it in terms of chromosomes, each pair of alleles segregates
independently of the other pairs during gamete formation.

According to Mendel’s law, flower color alleles will sort into gametes completely
independent of height alleles. This is like tossing two coins at once. One coin has a
different allele for flower color on each side, and the second coin has a different allele for
height on each side. Every time a gamete is formed by meiosis, the two coins are flipped
and the outcome determines the genotype of the gamete. Neither coin affects the other, so
any combination of heads and tails is equally likely.

Of course, a cell undergoing meiosis does not flip coins, but homologous pairs of
chromosomes do pair up and migrate to the center of the cell. Remember that one
member of each pair came from the father and the other from the mother. The key to
independent assortment is this fact: As homologous chromosome pairs line up in the
center of the cell during meiosis, each pair of chromosomes lines up independently of the
other pairs. So for one pair, the paternal chromosome may be on the left, while for the
next pair the paternal chromosome may be on the right. The way that one pair of
chromosomes lines up does not affect how any other pair lines up. So when the
homologous chromosomes separate from each other during meiosis, each new set will
contain a random mix of maternal and paternal chromosomes.

Mendel’s principle works as long as you are referring to genes that are on separate
chromosomes. But some genes are located near each other on the same chromosome, a
situation called gene linkage. Linkage is actually a big exception to Mendel’s Law of
Independent Assortment, but that is a topic for another day. For now, just remember that
Mendel’s Law of Independent Assortment assumes that all genes are located far apart
from each other. If they are not, gene linkage may change the situation.

Like gene linkage, nearly all of the exceptions that geneticists have found to Mendel’s
basic laws are due to the behavior of chromosomes. One really interesting set of
exceptions that you could explore further on your own is sex-linked traits. In such cases,
genes located on the sex chromosomes show unusual patterns of inheritance. At first,
such cases seemed like exceptions to Mendel’s laws, but further investigation revealed
that the chromosomal basis of inheritance can explain these apparent exceptions as well.

Talking about all this is not nearly as effective as following or creating a diagram like the
one in your text on the chromosomal basis of inheritance. Take a look and study this
diagram and then come back and listen to this tutor session again. It should help you in
the long run.

Now that we’re nearing the end of this tutorial, I’m going to take a second to offer you
some advice. In your textbook, the figures are just as important as the text. The figures
and the text are meant to compliment each other. You really can’t get the most out of
your learning unless you take the time to analyze both the figures and the text. Similarly,
in your own studying, you might find it helpful to practice not just with words (flash



cards, for example), but also to create your own diagrams that help you understand and
remember important concepts. Many students fine such exercises helpful. Try creating
your own visual summary figures. It could prove very useful!

Okay, I’m off my soapbox now. I hope this MP3 tutorial has been helpful and that you
now have a better understanding of the mechanisms that underlie Mendel’s laws.
Following the movements of chromosomes during inheritance can give you a framework
for understanding the basic principles of genetics. And once you understand those, a
fascinating world of genes and how they control the lives of organisms can open up to
you. Good luck with the rest of your studying!


