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MP3 Tutor Topic: Meiosis
Vocabulary: chromosome, gamete, homologous chromosomes, meiosis

Hey there. This is Eric Simon and welcome to another MP3 Tutor session. Today’s topic is ____________. I know that meiosis can be a confusing topic, but I think we can make it easier by linking meiosis to things you already know about. For this MP3 audio lesson, I hope to do three things:

1. First, we’ll talk about why meiosis is important.
2. Second, I’ll present the big picture of meiosis so that you will have a framework for learning the details from your instructor, your book, or the website activities.
3. Third, we’ll learn how meiosis operates in human males and females.
Sound good? Alright, then, let’s get started! If you have your book handy, it might help

to follow along with the diagrams that show meiosis. But don’t worry if you don’t have your book, you should still be able to follow along. To begin, let’s put meiosis into context. In fact, let’s talk about you. Although it’s kind of weird to think about, about nine months before you were born an _______ from your mother joined with a _________ from your father to produce a __________ (a zygote is a fertilized egg) that eventually developed into you. During this process of sexual reproduction, you received one set of ________________ from your mother, and another set of chromosomes from your father. These combined to produce two sets of genetic information. The term for this is ___________. Diploid means coming in pair, in this case, pairs of chromosomes.

For you to produce offspring and create members of the next generation, you will have to get together with someone of the opposite sex. Your _______________—sperm if you are male, or eggs if you are female—will combine with your partner’s gametes to produce a zygote. This zygote will possess a new combination of genes that will eventually grow into a unique person—your child. Now, let’s think about the ________________that we just described and keep track of the chromosomes. Your cells have ______ chromosomes. Since you are diploid, your chromosomes come in _______ matched sets called ____________________ of chromosomes. You received one member of each homologous pair from your mother, and the other member of each homologous pair from your father. When you produce gametes, they will have 23 individual, ________________ chromosomes in them. This is called ______________, which means occurring singly. Your haploid gametes with 23 chromosomes will join your partner’s haploid gametes with 23 chromosomes to produce a diploid zygote that has 23 pairs, or ______ chromosomes. So, in order to produce a child, you will somehow have to create gametes that have just 23 chromosomes starting from your cells that have 46. How do you do that? ______________ is the process responsible for producing gametes with a haploid set of chromosomes. Okay, then. Now that we understand why meiosis is important, let’s proceed to the second part of our lesson and get the big picture of how meiosis works. The overall function of meiosis is to get a single haploid copy of your genetic material into your gametes. To do this, the DNA in your cells is _____________ once and then divided twice. In other words, you have 23 pairs of chromosomes that are first duplicated to form 23 pairs of double-stranded chromosomes. Once they are duplicated, the first division separates the pairs of ______________-stranded chromosomes into two separate cells. Each cell will then have 23 double-stranded chromosomes. And then each cell divides again to separate the double-stranded chromosomes into cells with only 23 __________-stranded chromosomes. To produce gametes, we double our chromosomes, then divide them in half, then divide them in half again. The two divisions in half are called meiotic divisions—________________ and meiosis II. Since the DNA is copied only once but the cell divides twice, the overall effect is to divide the number of chromosomes in half.

Okay, let’s expand upon this. Imagine the ______ chromosomes in one of your cells. When they are doing the work of the cell, they are single-stranded. To produce gametes, the first thing that happens is that they are duplicated. As each chromosome is duplicated, the two copies, called _____________ chromatids, stay attached to one another. After DNA duplication, you’ll have 46 double-stranded chromosomes, or ______ chromosomes in total. Now that the chromosomes have been duplicated, they need to be divided. The first division is meiosis I, so let’s learn about the steps involved in that. The basic mechanism of meiosis I can be described as “__________ them, __________ them, and ____________ them.” “Them” here refers to the homologous chromosomes. Got that? Match them, lock them, separate them. After your chromosomes are duplicated into double-stranded chromosomes, they condense and match up. That means the two members of a homologous pair line up side-by-side. For example, chromosome 1 from your mother aligns with chromosome 1 from your father, and so on, until all 23 sets of ____________________ chromosomes are matched up. Now that we’ve matched them, we have to lock them. The duplicated chromosome pairs are locked side-by-side by proteins that act like glue to hold them in place. These locked pairs are called ___________. Each tetrad attaches to the spindle and is pulled to the central plane of the cell. If the tetrads were not locked, they would not correctly attach to the spindle, and this could lead to mistakes.


Okay, now that we have matched them and locked them, we have to separate them. Near the end of meiosis I, the homologous pairs of chromosomes move apart, so that the two members of each pair end up on opposite sides of the cell. We’ve now accomplished our three steps: ____________ them, _____________ them, _____________ them. Once the homologous pairs are separated, a new nuclear envelope forms around each set and the cell divides into two. Now you’ve got ________ daughter cells, each with 23 double stranded chromosomes in them. This ends meiosis I. The single cell with 46 double stranded chromosomes has divided into two cells that each has 23 double-stranded chromosomes. Now these two daughter cells are ready for meiosis II. Remember that each chromosome is double-stranded. That is, it contains a duplicated set of sister ______________ that are still attached to one another. In ________________, the nuclear envelopes dissolve, and the sister chromatids attach to spindles and move to the center of the cells. Once they are lined up single file, the sister chromatids are ripped apart from each other, with one member of each pair traveling toward each side of the cells. The cells divide and new nuclear envelopes form. This process results in _________ cells, each with a haploid set of 23 chromosomes. Did you follow that? If not, rewind and listen again, and maybe follow along with the diagrams in your book. Of course, what we just described is a very general view of meiosis. There are many details that I’ve left out. I hope that you will access your other resources—like the book or your lecture notes—to add those details for a more complete understanding of this important process. Alright. We’ve accomplished the first two goals of this lesson. We discussed why ________________ is important. Then, we discussed the big picture of how meiosis works. 

For the third and final part of this lesson, let’s extend what we’ve said about meiosis to talk about how it works in ____________. Here is an important point regarding human meiosis: gamete formation proceeds along very different paths for human males and females. Meiosis in human males results in the production of _________ sperm cells for each cell that is started.

Meiosis in females proceeds differently. Most remarkable is that a woman actually begins egg production before birth. The potential egg cells begin meiosis but stop once the homologous chromosomes are matched and locked. These potential egg cells remain suspended in _____________ within the woman’s ovaries. Then from puberty until menopause, approximately once each month, one or a few potential egg cells restart the process of meiosis. Meiosis I finishes and results in the production of one cell with most of the cytoplasm and a smaller cell that will eventually dissolve called the _________ body. The egg cell is released by the ovary. If it is fertilized by a sperm, only then does meiosis II take place, producing a zygote and another polar body. Thus, meiosis differs between human males and females in terms of where, when, and how it proceeds. Meiosis occurs in the testes in males from puberty until death, producing millions of sperm each day. In females, meiosis occurs in the ovaries, starting _________ birth, continuing from puberty until menopause, but completing only if a sperm cell is encountered. Rather than having millions, a woman is born with only a few thousand eggs, and she will use only about __________ during her lifetime. So there you have it. We’ve discussed the general steps of meiosis and placed them within the context of human ___________________. I hope that this audio file has provided you with a framework for developing your understanding of meiosis. To learn more, please refer to your textbook as well as your class notes and the website and CD-ROM activities. But, before you go, remember these two important points:

· First, meiosis reduces the number of chromosomes from _________ to haploid, allowing for the production of _____________
· Second, meiosis I involves the steps of match them, lock them, and separate them.

Good luck with the rest of your studying!

Note: The phrase "Match them, lock them, and separate them" was originally coined by

Scott Hawley of the Stowers Institute for Medical Research.
