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Drag The Correct Daughter Cells That Would Result From Nondisjunction In
Meiosis I. Understanding the process of meiosis is fundamental to grasping how genetic
diversity and chromosomal abnormalities occur. Meiosis is a specialized type of cell division
that produces haploid gametes—sperm and eggs—with half the number of chromosomes of
the parent cell. However, errors during meiosis, particularly nondisjunction, can lead to
daughter cells with abnormal chromosome numbers, resulting in genetic disorders.
Nondisjunction in meiosis I is one such error, where homologous chromosomes fail to
separate properly, leading to gametes with either an extra or missing chromosome. This
article explores what happens during nondisjunction in meiosis I, how it affects the resulting
daughter cells, and how to identify the correct cells that result from this error.

---

Understanding Meiosis and Its Stages

Before delving into nondisjunction, it is important to understand the basic stages of meiosis
and how chromosomes are segregated.

The Stages of Meiosis

Meiosis consists of two consecutive divisions: meiosis I and meiosis II.

- Meiosis I (Reductional Division): Homologous chromosome pairs separate, reducing the
chromosome number by half.
- Meiosis II (Equational Division): Sister chromatids separate, similar to mitosis, resulting in
four haploid daughter cells.

Throughout meiosis, chromosomes duplicate during the S phase, forming sister chromatids.
The key events include:

1. Prophase I: Homologous chromosomes pair up and exchange genetic material (crossing
over).
2. Metaphase I: Homologous pairs align at the metaphase plate.
3. Anaphase I: Homologous chromosomes are pulled to opposite poles.
4. Telophase I and Cytokinesis: Two haploid cells are formed, each with one chromosome
from each homologous pair.
5. Meiosis II: Sister chromatids separate, leading to four haploid cells.

---



Nondisjunction in Meiosis I: What Happens?

Nondisjunction refers to the failure of homologous chromosomes to separate properly
during meiosis. When nondisjunction occurs in meiosis I, the consequences are significant.

Mechanism of Nondisjunction in Meiosis I

- Normal process: During Anaphase I, homologous chromosomes are pulled apart, with each
moving to opposite poles.
- Nondisjunction event: The homologous pair fails to separate, resulting in both
chromosomes migrating to the same pole.
- Result: One daughter cell receives both homologous chromosomes (disomic), and the
other receives none (nullisomic).

This improper segregation leads to the formation of abnormal gametes; some will have an
extra chromosome, and others will lack that chromosome entirely.

Impact on Daughter Cells

- Disomic gametes: Contain a normal chromosome plus an extra copy (e.g., XX).
- Nullisomic gametes: Lack that chromosome altogether.

After fertilization, these abnormalities can lead to aneuploidy in the zygote, which is often
associated with genetic disorders such as Down syndrome.

---

Identifying Daughter Cells Resulting from
Nondisjunction in Meiosis I

When examining daughter cells post-meiosis I, especially in an educational or diagnostic
context, it is critical to identify which cells resulted from nondisjunction.

Possible Outcomes Post-Nondisjunction in Meiosis I

- Two disomic daughter cells: Each with an extra chromosome.
- Two nullisomic daughter cells: Each missing a chromosome.

Because meiosis I involves homologous chromosome separation, nondisjunction results in
these characteristic daughter cells.



Visualizing the Segregation

Suppose a parent cell has homologous chromosomes A and a:

- Normal meiosis I: Chromosome A goes to one daughter cell; chromosome a goes to the
other.
- Nondisjunction in meiosis I: Both A and a go to the same daughter cell, while the other
receives none.

Post-meiosis I, the two resulting cells will be:

1. Disomic: Contain both homologous chromosomes A and a.
2. Nullisomic: Contain no copies of that chromosome.

In the subsequent meiosis II, sister chromatids separate, but the initial nondisjunction in
meiosis I determines the abnormal chromosome number in daughter cells.

---

Drag the Correct Daughter Cells: An Example

In educational exercises, students are often asked to identify or "drag" the daughter cells
that result from nondisjunction. Here's an example scenario:

Suppose the parent cell has a chromosome pair (say, chromosome 21). During meiosis I,
nondisjunction occurs.

The potential daughter cells after meiosis II could be:

- Cell 1: Contains two copies of chromosome 21 (trisomy 21).
- Cell 2: Contains no copies of chromosome 21 (monosomy 21).
- Cell 3: Normal haploid cell with one copy of chromosome 21.
- Cell 4: Normal haploid cell with one copy of chromosome 21.

Question: Drag the daughter cells that would result from nondisjunction in meiosis I.

Answer:

- The disomic cells with two copies of chromosome 21.
- The nullisomic cells with no copies of chromosome 21.

---

Consequences of Nondisjunction in Meiosis I

The abnormal cells resulting from nondisjunction can lead to various chromosomal



disorders.

Genetic Disorders Associated with Nondisjunction

- Down syndrome (trisomy 21): Caused by extra chromosome 21, often resulting from
nondisjunction.
- Turner syndrome (monosomy X): Females with a missing X chromosome.
- Klinefelter syndrome (XXY): Males with an extra X chromosome.

The severity and viability depend on which chromosome is involved and whether the
abnormality is present in the embryo.

Implications for Fertility and Development

Cells with abnormal chromosome numbers often have reduced viability, leading to
pregnancy loss or developmental issues if they survive.

---

Summary and Key Takeaways

- Nondisjunction in meiosis I involves the failure of homologous chromosomes to separate
during Anaphase I.
- This error produces disomic and nullisomic daughter cells, which can lead to genetic
abnormalities post-fertilization.
- Proper identification of daughter cells resulting from nondisjunction is essential for
understanding genetic inheritance and disorders.
- Educational tools often require students to "drag" or select the correct daughter cells
based on the chromosomal content resulting from nondisjunction.

---

Conclusion

Nondisjunction during meiosis I is a critical genetic error with profound implications.
Recognizing which daughter cells result from this event helps in understanding the origins
of chromosomal abnormalities and their consequences. Whether for educational purposes
or clinical diagnosis, being able to identify disomic and nullisomic cells provides insight into
the mechanisms underlying genetic disorders and highlights the importance of accurate
chromosome segregation during cell division.

---



Remember: Proper chromosome segregation is vital for genetic stability, and errors like
nondisjunction can have lifelong impacts on individuals and families.

Frequently Asked Questions

What is nondisjunction in Meiosis I?
Nondisjunction in Meiosis I occurs when homologous chromosomes fail to separate properly
during the first meiotic division, leading to gametes with abnormal numbers of
chromosomes.

How does nondisjunction in Meiosis I affect daughter
cells?
It results in two daughter cells with an extra chromosome (trisomy) and two daughter cells
with a missing chromosome (monosomy).

Which daughter cells are the result of nondisjunction in
Meiosis I?
The daughter cells are one with an extra chromosome (trisomic) and one with a missing
chromosome (monosomic), while the other two typically have normal haploid numbers.

Can nondisjunction in Meiosis I lead to viable offspring?
Yes, but often it results in disorders such as Down syndrome, which is caused by trisomy
21, due to nondisjunction.

What are the possible chromosomal compositions of
daughter cells after nondisjunction in Meiosis I?
Two daughter cells will have an extra chromosome (one with trisomy and the other with
monosomy), while the other two may be normal or also abnormal depending on subsequent
divisions.

How does nondisjunction in Meiosis I differ from
nondisjunction in Meiosis II?
In Meiosis I, homologous chromosomes fail to separate, affecting all resulting gametes,
whereas in Meiosis II, sister chromatids fail to separate, affecting only some gametes.

Which daughter cells are most likely to be abnormal
after nondisjunction in Meiosis I?
The first two daughter cells produced are most likely to be abnormal, carrying an extra or



missing chromosome, leading to potential aneuploidies.

Additional Resources
Drag The Correct Daughter Cells That Would Result From Nondisjunction In Meiosis I

Understanding the consequences of nondisjunction in meiosis I is fundamental to grasping
how chromosomal abnormalities arise and how they can impact organism development.
This detailed review explores the process of meiosis, the specific nature of nondisjunction
during meiosis I, the resultant daughter cells, and the implications of these errors. By the
end, readers will have a comprehensive understanding of the chromosomal outcomes
following nondisjunction in meiosis I, supported by clear explanations and illustrative
examples.

---

Introduction to Meiosis and Its Significance

Meiosis is a specialized type of cell division that reduces the chromosome number by half,
producing haploid gametes—sperm and eggs in animals. This process is crucial for sexual
reproduction, ensuring that when gametes fuse during fertilization, the resulting zygote has
the correct diploid number of chromosomes.

Key features of meiosis include:
- Two sequential divisions: meiosis I and meiosis II.
- Reductional division during meiosis I, where homologous chromosomes are separated.
- Equational division during meiosis II, where sister chromatids are separated.

Proper segregation during meiosis is essential for genetic stability. Errors such as
nondisjunction can lead to gametes with abnormal numbers of chromosomes, resulting in
conditions like trisomy or monosomy upon fertilization.

---

What Is Nondisjunction?

Nondisjunction refers to the failure of homologous chromosomes or sister chromatids to
separate properly during cell division.

In meiosis, nondisjunction can occur in two key stages:
- Meiosis I: Homologous chromosomes fail to separate.
- Meiosis II: Sister chromatids fail to separate.

This review focuses on nondisjunction during meiosis I, which has distinctive consequences
because it involves the failure of an entire homologous pair to segregate.



---

Meiosis I and Its Normal Chromosomal
Segregation

To appreciate the effects of nondisjunction, it is essential to understand normal meiosis I.

Normal meiosis I involves:
- Prophase I: Homologous chromosomes pair and undergo crossing over.
- Metaphase I: Homologous pairs align at the metaphase plate.
- Anaphase I: Homologous chromosomes are pulled apart to opposite poles.
- Telophase I and Cytokinesis: Two haploid cells are formed, each with one set of
chromosomes, still composed of sister chromatids.

In normal segregation:
- Each daughter cell receives one homologous chromosome from each pair.
- The process ensures the reduction of chromosome number from diploid (2n) to haploid
(n).

---

What Happens During Nondisjunction in Meiosis
I?

Nondisjunction in meiosis I involves:
- Failure of homologous chromosomes to separate during anaphase I.
- Both members of a homologous pair migrate to the same pole.

Consequences:
- The two resulting daughter cells fail to have the correct haploid set.
- Instead, each daughter cell ends up with an abnormal chromosome number.

Visualizing Nondisjunction in Meiosis I:

Imagine a homologous pair of chromosomes, A and a, in a diploid cell.

- Normal process: A and a are pulled apart, each moving to opposite poles.
- Nondisjunction in meiosis I: Both A and a move to the same pole.

This results in:
- One daughter cell with both copies (disomic).
- The other daughter cell with none (nullisomic).

---



Resultant Daughter Cells From Nondisjunction in
Meiosis I

The key point is to understand the chromosomal composition of the daughter cells after
nondisjunction.

In a diploid parent cell with homologous chromosomes A and a:

| Daughter Cell | Chromosome Content | Explanation |
|-----------------|---------------------|-------------|
| Daughter Cell 1 | Disomic (both A and a) | Both homologs go to the same cell, resulting in
a duplication. |
| Daughter Cell 2 | Nullisomic (lacking both A and a) | Neither homolog is segregated to this
cell, resulting in missing chromosomes. |

After meiosis I nondisjunction, the two daughter cells entering meiosis II are:

- One with disomy (two copies of the same chromosome, e.g., AA).
- One with nullisomy (missing that chromosome, e.g., no chromosome A).

---

Outcomes in Final Gametes

Following meiosis II, each of the two daughter cells from meiosis I will undergo division,
producing four haploid gametes with various chromosomal compositions:

1. Normal gametes (no nondisjunction):
- One with a single copy of each chromosome (normal haploid).
2. Gametes with trisomy:
- Contain two copies of a chromosome (disomy) and one normal.
3. Gametes with monosomy:
- Lack a chromosome (nullisomy).

Specifically, for nondisjunction in meiosis I:

- Two of the resulting gametes will be trisomic (having an extra chromosome).
- Two will be monosomic (missing a chromosome).

Example:

Suppose the parent is diploid with chromosomes A and B.

- Original: 2n = 4 (A, a, B, b)
- Nondisjunction during meiosis I involving chromosome A:

- Daughter cells after meiosis I:



- Cell 1: both A homologs (disomic, AA)
- Cell 2: no A (nullisomic)

- After meiosis II, the four gametes are:

- Gamete 1: AA (disomic) + B (normal)
- Gamete 2: AA (disomic) + b (normal)
- Gamete 3: null + B
- Gamete 4: null + b

- Fertilization will result in:
- Trisomy: if an AA gamete fertilizes a normal gamete.
- Monosomy: if a null gamete fertilizes a normal gamete.

---

Implications of Nondisjunction in Meiosis I

The improper segregation of chromosomes has significant biological consequences,
including:

- Genetic Disorders: Conditions such as trisomy 21 (Down syndrome), trisomy 18 (Edwards
syndrome), and trisomy 13 (Patau syndrome) often originate from nondisjunction events.
- Variability in Offspring: The randomness of nondisjunction leads to diverse chromosomal
abnormalities.
- Reduced Fertility: Many aneuploid gametes are nonviable, reducing reproductive success.

---

Key Differences Between Nondisjunction in
Meiosis I and Meiosis II

| Aspect | Nondisjunction in Meiosis I | Nondisjunction in Meiosis II |
|---------|------------------------------|------------------------------|
| Stage | Anaphase I | Anaphase II |
| Homologous chromosomes or sister chromatids fail to separate | Homologous
chromosomes (A and a) | Sister chromatids |
| Resulting gametes | 2 with disomy, 2 with nullisomy | 2 with normal haploid, 2 with disomy
or nullisomy |
| Impact on genetic makeup | Greater variation in abnormalities | Less variation compared
to meiosis I |

---



Visual Diagrams and Clarifications

Visual aids can clarify the process:

- Normal meiosis I: homologous pairs segregate evenly.
- Nondisjunction in meiosis I: homologous pair fails to separate, leading to unequal
distribution.
- Final gametes: the combination of disomic and nullisomic gametes.

---

Real-World Examples and Clinical Significance

Understanding nondisjunction's outcomes provides insight into clinical conditions:

- Down syndrome (trisomy 21): Usually results from nondisjunction of chromosome 21
during meiosis I in maternal gametes.
- Turner syndrome (monosomy X): Often caused by nullisomy for the X chromosome.
- Klinefelter syndrome (XXY): Can result from nondisjunction of sex chromosomes during
meiosis I.

This knowledge informs genetic counseling, prenatal testing, and understanding the risk
factors for aneuploidy.

---

Summary and Final Remarks

Nondisjunction in meiosis I is a critical error that leads to unequal segregation of
homologous chromosomes. The daughter cells resulting from this event are abnormal:

- One disomic cell: containing both homologous chromosomes.
- One nullisomic cell: lacking that chromosome entirely.

When these abnormal gametes participate in fertilization, they can cause various genetic
syndromes characterized by aneuploidy. Recognizing the chromosomal composition of
daughter cells helps in diagnosing and understanding the origins of these conditions.

In conclusion:

- Proper segregation during meiosis is essential for genetic stability.
- Nondisjunction in meiosis I significantly disrupts this process, leading to gametes with
abnormal chromosome numbers.
- The resultant daughter cells' chromosomal makeup directly impacts the genetic health of
offspring.
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