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The Longest and
Most Important
Meiotic Stage

Unpacking the five complex phases
of Prophase | and the molecular
choreography of genetic variation.




The Prophase | Chronology A
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Leptotene: The Awakening A
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Visibility
/\f“ D, Chromosomes become gradually visible
// g Ias, under the light microscope as long,
e JR> distinct threads.
S— Action
H | The defining feature is the continuous

compaction of chromosomal material
throughout the entire stage.



Zygotene: The Pairing Process
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Synapsis
The highly specific process
where homologous Homo1ogous
chromosomes start pairing (R onbconts
together along their entire

length.
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The Synaptonemal Complex A
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Electron micrographs
reveal that synapsis is
accompanied by the
formation of this
complex, proteinaceous
structure.

It acts as a molecular
scaffold, physically locking
the homologous
chromosomes into perfect
alignment to prepare for
the critical exchange of
genetic material.




Anatomy of a Paired Chromosome A
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The same structure, viewed through two different counting conventions.

Bivalent (Counted by Chromosomes) Tetrad (Counted by Chromatids)
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A complex formed by
a pair of synapsed
WO homologous

> DISTINCT
o e chromosomes.

The exact same
paired structure, but
acknowledging the
four distinct
chromatids.

CHROMATID
S [ CHROMATID

4

[Tutal = 2] [Tntal = 4]




Pachytene: The Genetic Exchange A
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Crossing over Mediated by the
occurs between enzyme recombinase.
non-sister

chromatids.

¢——==_ Recombination
| Nodule Leads to the complete
recombination of genetic
material, leaving the
chromosomes physically
linked at the crossover

sites.



Diplotene: Separation and Chiasmata A
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The X-shaped structures that
remain at the exact sites of
crossovers after the recombined

homologous chromosomes tend to
separate.

Biological Pause: In the oocytes of some vertebrates, the diplotene stage is
not brief—it can last for months or even years before division resumes!



Diakinesis: The Final Transition Yol
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1 Terminalisation of chiasmata
* (crossovers slide to the ends).

2 Chromosomes become fully
* condensed.

3 Meiotic spindle begins
* assembly.

A Nucleolus disappears & nuclear
* envelope breaks down.

Transition to Metaphase | is complete.




The Engine of Genetic Variability A

Prophase | is not merely a preparatory
phase; it is the fundamental engine of
biological diversity.

e Crossing over ensures that no two gametes
produced are ever exactly identical.

e This microscopic process generates the
genetic variability across generations that is
absolutely essential for evolution to occur.

END OF PROPHASE I -> READY FOR METAPHASE I
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