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Understanding the intricacies of meiosis is fundamental to grasping how genetic diversity and

chromosome number are maintained across generations. One of the most intriguing aspects of meiosis

is identifying specific stages where cells exhibit particular characteristics, such as having a diploid

chromosome number combined with recombinant chromosomes. This article explores the stages of

meiosis in detail, emphasizing when a cell with a diploid chromosome number and recombinant

genetic material can be observed.

Overview of Meiosis: A Key Process in Sexual Reproduction

Meiosis is a specialized form of cell division that occurs in germ cells to produce gametes—sperm and

eggs in animals, pollen and ovules in plants. Unlike mitosis, which results in genetically identical

diploid cells, meiosis halves the chromosome number, ensuring that when fertilization occurs, the

resulting zygote maintains species-specific chromosome numbers.

Goals of Meiosis:

- Reduce the chromosome number by half

- Generate genetic diversity through recombination and independent assortment

- Maintain stability of genome size across generations

Key Features of Meiosis:



- Consists of two successive divisions: meiosis I and meiosis II

- Involves pairing, recombination, and segregation of homologous chromosomes

Stages of Meiosis: An In-Depth Examination

Meiosis comprises several stages, each characterized by specific chromosomal behaviors:

Meiosis I: Reductional Division

- Prophase I

- Metaphase I

- Anaphase I

- Telophase I

Meiosis II: Equational Division

- Prophase II

- Metaphase II

- Anaphase II

- Telophase II

Each stage plays a unique role in reducing chromosome number and facilitating genetic recombination.

Chromosome Behavior During Meiosis

Understanding how chromosomes behave during meiosis is crucial to identifying when a cell is diploid

and recombinant.



Key Processes:

- Pairing of homologous chromosomes (Synapsis): Occurs in Prophase I

- Crossing over (Recombination): Exchanges genetic material between homologs

- Segregation: Separation of homologous chromosomes in Anaphase I and sister chromatids in

Anaphase II

Genetic Recombination:

- Happens during prophase I, specifically in the pachytene stage

- Results in new combinations of alleles (recombinant chromosomes)

- Contributes significantly to genetic diversity

Identifying a Cell with Diploid Chromosome Number and

Recombination

The critical question is: during which stage of meiosis can you observe a cell that still has a diploid

chromosome number but also contains recombinant chromosomes?

Key points:

- The diploid chromosome number (2n) is maintained until the end of meiosis I

- Recombinant chromosomes are formed during crossing over in Prophase I

- The presence of recombinant chromosomes indicates that crossing over has occurred

Based on these facts, the stage where a cell would have:

- A diploid chromosome number (2n)

- Recombinant chromosomes (due to crossing over)

is Prophase I, specifically late Prophase I (pachytene stage).



Why Prophase I? The Stage of Recombination and Diploidy

Prophase I is the longest and most complex stage of meiosis, where multiple critical events occur:

- Homologous chromosomes pair up (synapsis)

- Crossing over takes place, exchanging genetic material

- Recombinant chromosomes are formed and positioned

At this point:

- The cell remains diploid, containing homologous pairs

- The chromosomes have undergone recombination, resulting in genetically unique chromosomes

Late Prophase I (Pachytene):

- The crossing over events are fully completed

- Recombinant chromatids are present within each homologous pair

- The cell still contains homologous pairs, so the chromosome number is diploid

Visual Indicators:

- Synaptonemal complex formation

- Visible chiasmata (points of crossing over)

- Homologous chromosomes are paired and crossing over is evident

Progression of Chromosome Number and Recombination in

Meiosis

To understand better, let's follow the chromosome number and recombination status through the

stages:

| Stage | Chromosome Number | Recombination | Key Events |

|---------|---------------------|----------------|------------|



| Early Prophase I | 2n (diploid) | Initiation of crossing over | Homologs pair up, crossing over begins |

| Late Prophase I (Pachytene) | 2n | Fully formed recombinant chromosomes | Crossing over

completed, chiasmata visible |

| Metaphase I | 2n | Recombinant chromosomes aligned | Homologous pairs align at metaphase plate |

| Anaphase I | 2n | Segregation of homologs | Homologs separate, but sister chromatids remain

attached |

| Telophase I / Cytokinesis | 2n | Daughter cells formed with recombinant chromosomes | Cells now

haploid or diploid depending on species |

| Meiosis II | 1n (haploid) | Sister chromatids separate | No recombination occurs here |

Note: Crossing over and formation of recombinant chromosomes occur only during Prophase I,

specifically in the pachytene stage. The cell maintains a diploid number at this point, containing

homologous pairs, some of which are recombinant.

Summary: When Do You Find a Diploid & Recombinant Cell?

Based on the detailed progression:

- During Late Prophase I (Pachytene stage), a cell:

- Is diploid, containing homologous chromosome pairs

- Has undergone crossing over, resulting in recombinant chromosomes

- Exhibits visible chiasmata indicating recombination

This makes late Prophase I the exact stage where you observe a cell with a diploid chromosome

number and recombinant genetic material.

Conclusion



Understanding the timing of genetic recombination and chromosome number changes during meiosis

is vital for studies in genetics, evolution, and reproductive biology. The stage at which a cell retains a

diploid chromosome number and contains recombinant chromosomes is Prophase I, particularly during

the pachytene stage. Recognizing these stages helps scientists comprehend how genetic diversity is

generated and maintained in sexually reproducing organisms.

Additional Insights and Applications

- Genetic Diversity: Recombination during Prophase I leads to new allele combinations, increasing

genetic variation.

- Genetic Mapping: The frequency of crossing over can be used to determine the relative locations of

genes on chromosomes.

- Reproductive Biology: Understanding these stages aids in diagnosing fertility issues related to meiotic

errors.

In summary:

- The diploid chromosome number is maintained through meiosis I.

- Recombinant chromosomes are formed during crossing over in Prophase I.

- Therefore, the cell with both characteristics is found during late Prophase I (pachytene stage).

---
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Note: For accurate identification in laboratory settings, microscopy techniques such as chromosome

staining and fluorescence in situ hybridization (FISH) can be used to visualize homologous pairing,

crossing over, and chromosome number at various stages of meiosis.

Frequently Asked Questions

During which stage of meiosis would a cell have a diploid chromosome

number and exhibit recombinant chromatids?

Recombinant chromatids are typically observed during meiosis I, specifically in prophase I, when

crossing over occurs, resulting in recombinant chromosomes. However, a cell with a diploid

chromosome number can be present both prior to meiosis and during prophase I before reduction

division.

At what point in meiosis do cells contain a diploid number of

chromosomes and show recombinant genetic material?

During prophase I of meiosis, cells are diploid and exhibit recombinant chromosomes due to crossing

over between homologous chromosomes.

Is a cell with a diploid chromosome number and recombinant

chromatids found during meiosis I or meiosis II?

Such cells are primarily found during meiosis I, specifically in prophase I, where crossing over creates

recombinant chromatids while maintaining diploidy.



Why are recombinant chromosomes associated with the diploid stage

of meiosis?

Recombinant chromosomes are formed during prophase I when homologous chromosomes exchange

genetic material; during this stage, the cell is diploid, containing homologous pairs that can undergo

crossing over.

Can a cell in meiosis II have a diploid chromosome number and

recombinant chromatids?

No, by meiosis II, the cell is haploid, and recombinant chromatids are typically observed earlier during

prophase I or metaphase I. Recombinant chromatids are most characteristic of the diploid stage in

prophase I.

What is the significance of finding a cell with a diploid chromosome

number and recombinant chromatids during meiosis?

Finding such a cell indicates that crossing over has occurred, creating genetic diversity, and it is

characteristic of cells in prophase I of meiosis, prior to chromosome segregation.

Additional Resources

During Which Stage Of Meiosis Would You Find A Cell With A Diploid Chromosome Number And

Recombinant?

Meiosis is a specialized type of cell division that occurs in sexually reproducing organisms, leading to

the formation of gametes—sperm and eggs in animals, pollen and ovules in plants. This process

ensures the maintenance of the species’ chromosome number across generations and introduces

genetic variation through recombination. A fundamental question in understanding meiosis is

pinpointing at which stage a cell retains a diploid chromosome number yet exhibits recombinant



chromatids. To answer this, we need a comprehensive exploration of the stages of meiosis, the

mechanisms of recombination, and how chromosomal configurations change throughout the process.

---

Understanding the Basics of Meiosis

Before delving into specific stages, it’s essential to grasp the fundamentals of meiosis, its purpose, and

how it differs from mitosis.

The Purpose of Meiosis

- Reduction Division: Meiosis reduces the chromosome number by half, producing haploid gametes

from diploid germ cells.

- Genetic Variation: Through processes like crossing-over and independent assortment, meiosis

introduces genetic diversity, which is vital for evolution and adaptation.

Overview of Meiosis Stages

Meiosis comprises two successive cell divisions—Meiosis I and Meiosis II—each with specific phases:

- Meiosis I (Reductional Division):

- Prophase I

- Metaphase I

- Anaphase I

- Telophase I

- Meiosis II (Equational Division):

- Prophase II

- Metaphase II



- Anaphase II

- Telophase II

---

The Chromosomal Dynamics During Meiosis

Understanding how chromosomes behave during each stage is crucial for identifying when a cell

maintains a diploid number and exhibits recombination.

Key Concepts:

- Diploid Number (2n): The total number of chromosomes in a somatic cell; includes homologous pairs.

- Recombinant Chromatids: Chromatids that have exchanged genetic material during crossing-over,

resulting in new allele combinations.

- Synapsis: The pairing of homologous chromosomes during prophase I.

- Crossing-over (Recombination): The exchange of genetic material between homologous chromatids

during prophase I.

---

Stages of Meiosis and Their Characteristics

Let’s analyze each stage to understand when a cell can have a diploid number and recombinant

chromatids.



Prophase I: The Recombination Stage

Key features:

- Homologous chromosomes pair up tightly in a process called synapsis, forming bivalents or tetrads.

- During synapsis, crossing-over occurs, where non-sister chromatids exchange genetic material.

- Chiasmata (the physical sites of crossing-over) become visible.

- Chromosomes condense, and the nuclear envelope breaks down.

Genetic implications:

- Recombination occurs here, creating recombinant chromatids.

- The cell still contains homologous pairs, each consisting of two sister chromatids, maintaining a

diploid chromosome number.

- At this stage, the cell has a diploid chromosome number with recombinant chromatids.

Summary:

- Stage: Prophase I

- Chromosome number: Diploid (2n)

- Recombinant chromatids: Yes, due to crossing-over

Metaphase I: Alignment of Homologous Pairs

Features:

- Homologous pairs align at the metaphase plate.

- Tetrads are positioned for separation.

- Microtubules attach to kinetochores.

Genetic implications:

- The homologous chromosomes are still paired, and each chromosome consists of two sister

chromatids.

- Recombinant chromatids are present because crossing-over occurred during prophase I.

- The chromosome number remains diploid, with each homologous pair still intact.



Summary:

- Stage: Metaphase I

- Chromosome number: Diploid (2n)

- Recombinant chromatids: Present, as crossing-over has already taken place

Anaphase I: Separation of Homologous Chromosomes

Features:

- Homologous chromosomes are pulled apart toward opposite poles.

- Sister chromatids stay attached at the centromere.

Genetic implications:

- The separation reduces the chromosome number in daughter cells.

- The chromatids remaining in each daughter are recombinant or non-recombinant, depending on

crossover events during prophase I.

- At this stage, the cell still contains diploid chromosome content in terms of the homologous pairs, but

each chromosome is now unpaired.

Summary:

- Stage: Anaphase I

- Chromosome number: Still diploid in terms of homologous pairs, but each chromosome is now

segregated

- Recombinant chromatids: Present, inherited from crossing-over

Telophase I and Cytokinesis

Features:

- Chromosomes arrive at poles.

- Nuclear envelopes may re-form.

- Cytokinesis divides the cell into two haploid cells.



Genetic implications:

- Each daughter cell has half the original number of chromosomes (haploid, n).

- Chromosomes consist of sister chromatids, which may be recombinant.

- Recombination is set during prophase I, and the chromatids are inherited accordingly.

Summary:

- Stage: Telophase I and cytokinesis

- Chromosome number: Haploid (n)

- Recombinant chromatids: Yes, inherited from crossing-over

---

Meiosis II: The Equational Division

This division resembles mitosis, where sister chromatids are separated.

Prophase II

- Chromosomes condense again.

- No homologous pairing occurs.

- Recombination status remains the same as inherited from meiosis I.

Metaphase II

- Chromosomes align at the metaphase plate.

- Sister chromatids are attached to spindle fibers.



Anaphase II

- Sister chromatids are pulled apart, becoming individual chromosomes.

Telophase II and Cytokinesis

- Chromosomes arrive at poles.

- Nuclear envelopes re-form.

- Cytokinesis produces four haploid gametes.

Genetic implications:

- The final gametes contain haploid chromosomes, which are either recombinant or non-recombinant

depending on prior crossing-over.

- Recombinant chromatids are present in the gametes originating from chromatids that underwent

crossing-over during prophase I.

---

Key Point: When Does a Cell Have a Diploid Chromosome

Number and Recombinant Chromatids?

The critical understanding is that recombination occurs during prophase I when homologous

chromosomes synapse and exchange genetic material. The stage where you find a cell with a diploid

chromosome number and recombinant chromatids is primarily:

Prophase I of meiosis

Why?

- Diploid number maintained: Because homologous pairs are synapsed, and crossing-over occurs



without the separation of homologs.

- Recombinant chromatids present: Because crossing-over takes place during this stage, creating

chromatids with new combinations of alleles.

After meiosis I, particularly in anaphase I, the homologous chromosomes are segregated, and the

chromosome number is halved, transforming the cell into a haploid. In meiosis II, sister chromatids are

separated, and the resulting gametes (sperm or eggs) carry haploid, recombinant or non-recombinant

chromatids.

---

Summary and Key Takeaways

- Most relevant stage: Prophase I of meiosis is when a cell retains a diploid chromosome number and

contains recombinant chromatids due to crossing-over.

- Significance of crossing-over: It introduces genetic variation and results in chromatids with new allele

combinations.

- Chromosome number: Remains diploid during prophase I, metaphase I, anaphase I, and telophase I.

- Genetic recombination: Occurs specifically during prophase I, setting the stage for recombinant

chromatids in subsequent divisions.

---

Additional Insights and Implications

Understanding the timing of recombination has profound implications in genetics, breeding, and

evolutionary biology.



- Genetic diversity: Recombination during prophase I creates unique allele combinations, which are

then passed on to offspring.

- Genetic mapping: The frequency of crossing-over between loci helps determine their relative

positions on chromosomes.

- Evolutionary significance: Recombination helps species adapt by generating new genetic

combinations, enhancing survival.

---

Conclusion

In conclusion, if you're asked, "During which stage of meiosis would you find a cell with a diploid

chromosome number and recombinant chromatids?", the precise answer is Prophase I. It is during this

stage that homologous chromosomes synapse, crossing-over occurs, and recombinant chromatids are

formed—all while the overall chromosome number remains diploid. Recognizing this stage is

fundamental for understanding how genetic variation is introduced during sexual reproduction and

highlights the intricate choreography of meiosis that ensures both genetic stability and diversity.
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