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The Discovery of the Command Center

Robert Brown first described the nucleus as a Flemming stained the internal material with
distinct, central organelle within the cell. basic dyes, giving it the name Chromatin.

Biological Exception: Are all living cells controlled by a nucleus? No. Some mature cells, like the erythrocytes
(red blood cells) of many mammals and the sieve tube cells of vascular plants, entirely lack a nucleus.



The Outer Fortress:
R The Nuclear Envelope Outer Membrane:

Usually remains
continuous with the
Endoplasmic
Reticulum (ER).
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The nuclear envelope consists
Inner Membrane:
of two parallel membranes that Faces the nterior
act as a strict barrier between
the nuclear interior and the
surrounding cytoplasm.
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Ribosomes:
Attached to the surface
of the outer membrane.
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The Perinuclear Space

The Primary Barrier. This microscopic void forms the ultimate physical barrier, strictly
separating the materials present inside the nucleus from the metabolic activity of the cytoplasm.



Nuclear Pores:
The Bi-directional Gateways
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Formation: Pores are created at ==
minute interruptions where the |
two parallel membranes fuse
together.
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Traffic Control. These pores serve as highly regulated passages for the bi-directional
movement of RNA and protein molecules between the nucleus and the cytoplasm.




Nucleoplasm

(Nuclear Matrix) Nucleolus

- Spherical bodies
whose content is
entirely continuous
with the rest of the
nucleoplasm (no
isolating membrane).

- The foundational,
. non-membrane-bound
fluid filling the nucleus.

- Contains the nucleolus
and chromatin

| The Ribosome Factory. The nucleolus is the site of active ribosomal RNA (rRNA) synthesis.
Cells that actively carry out massive protein synthesis boast larger and more numerous nucleol..
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Chromatin: The Genetic Blueprint

During interphase (when the cell is not dividing), the nucleus contains a
highly extended and elaborate network of nucleoprotein fibers.
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Synthesis: Anatomy of the Nucleus A
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Nucleoplasm 4 / R AN\ Nucleolus

Nuclear membrane

This complete structure houses the genetic material and orchestrates the cellular
activities, solidifying its role as the true control centre of the cell.
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