SYSTEM_OVERVIEW: MEIOSIS

The Division That
Makes Gametes

A structural overview of Meiosis,
the mechanical sequence that
drives sexual reproduction.
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The Mathematical Necessity of Reduction Division A

Sexual reproduction requires the fusion of two gametes. To maintain a AR TopAll
stable chromosome count across generations, the precursor cells must = n
physically halve their genetic material before fertilization. e
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WARNING: Without this precise halving mechanism, chromosome
numbers would double exponentially with every generation.




The Meiotic Formula: One Replication, Two Divisions A

Meiosis achieves reduction by decoupling DNA synthesis from cell TopAll
division. A single duplication event is followed sequentially by two
distinct mechanical separations.

Stage 1: Interphase Stage 2: Meiosis | Stage 3: Meiosis Il

S Phase (Interphase) Meiosis | Meiosis Il

Chromosomes: 2n Chromosomes: n Chromosomes: n
DNA: 4C DNA: 2C DNA: 1C




Meiosis |I: The Reduction Split A

The defining event of the first division is the separation of paired TopAll
homologous chromosomes. Sister chromatids remain rigidly
associated at their centromeres, forming a dyad of cells.

Homologous pairs
separate.

CRITICAL SHIFT:

This is the exact Sister chromatids
moment 2n remain intact.
becomes n.

Creates a dyad

of cells.
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The Engine of Variability: Prophase | &

Before separation, homologous chromosomes physically bond and trade genetic
information, ensuring no two gametes are identical.
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Meiosis lI: The Equational Split

The second division mechanically resembles mitosis. The centromeres split simultaneously,
allowing the newly recombined sister chromatids to migrate to opposite poles.

Meiosis | Recall Meiosis Il Action
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Sister chromatids split at the centromere. TopAll
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The Final Output: A Tetrad of Cells Eg i

A single diploid precursor cell has been successfully transformed into four functional
haploid units, ready for gametogenesis.

STATE: HAPLOID (n) STATE: HAPLOID (n) STATE: HAPLOID (n)
DNA_CONTENT: 1C DNA_CONTENT: 1C DNA_CONTENT: 1C

STATE: HAPLOID (n)
DNA_CONTENT: 1C

GENOME: UNIQUE GENOME: UNIQUE GENOME: UNIQUE GENOME: UNIQUE
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Synthesis & Key Takeaways Fo©
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Meiosis is the essential bridge between generations, ensuring genetic stability while i

driving evolutionary diversity.

1. The Goal: 2. The Math: 3. The Value:
Gamete Formation Reduction Division Genetic Variability
Produces the specialized Halves the chromosome Recombination and
cells necessary for sexual number (2n — n) to Crossing over ensure
reproduction. conserve species count immense diversity in

upon fertilization. population offspring.
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