Day 13 — AP Biology - 9-12-24 to 9-13-24
WARMUP (15 min) - Unit 2

NO CELL PHONES, EARBUDS, HEADPHONES

On Schoology - Submit immediately after completing.

™ Acellis the structural, functional and
4 biological unit of an organism. Cells
are the basic building blocks of our
muscles, bones and other organs. Al
living things are made of cells.

The human body is composed of
trillions of cells. They are very small so
42 We cannot see them with our eyes.

Every cell is composed by a plasma
membrane, cytoplasm and a nucleus
(in eukaryotic cells) or a nucleoid (in
prokaryotic cells).

1) What is the role of the endoplasmic reticulum?

2) How does the structure of the endoplasmic
reticulum aid its function?

Submit the WarmUp as soon as its completed and corrected.



NOTES:

What is the role of the endoplasmic reticulum?

The endoplasmic reticulum (ER) is a critical organelle in eukaryotic cells,
playing essential roles in various cellular functions. There are two types
of ER, each with distinct functions:

1. Rough Endoplasmic Reticulum (RER):

e Structure: The RER is studded with ribosomes on its surface, giving it a "rough"
appearance under a microscope.

e Function: It is primarily involved in protein synthesis. The ribosomes on the RER
translate messenger RNA (mRNA) into proteins. These proteins are either destined for
secretion out of the cell, incorporated into the cell membrane, or sent to other
organelles.

e Protein folding and modification: Inside the RER, proteins are folded and modified (such
as through glycosylation) to achieve their functional structure.

2. Smooth Endoplasmic Reticulum (SER):

e Structure: Lacks ribosomes on its surface, giving it a "smooth" appearance.
e Function: The SER is involved in the synthesis of lipids, including phospholipids and
steroids, which are crucial for cell membrane formation. It also plays roles in:

e Detoxification: Especially in liver cells, the SER helps detoxify drugs and harmful
substances.

e Calcium storage: In muscle cells, the SER (often referred to as the sarcoplasmic
reticulum in this context) stores and releases calcium ions, which are vital for
muscle contraction.

e Carbohydrate metabolism: The SER helps in the metabolism of carbohydrates,
particularly in liver cells.

Overall, the ER is a hub for the synthesis, folding, modification, and transport of biomolecules
essential for the cell's structure and function.



How does the structure of the endoplasmic reticulum aid its function?
1. Rough Endoplasmic Reticulum (RER)

e Structure: The RER is studded with ribosomes on its cytoplasmic surface, giving it a "rough"

appearance under a microscope.

e Function: This ribosome-rich structure is the site of protein synthesis, particularly for proteins
that are either secreted from the cell, embedded in membranes, or sent to organelles like
lysosomes.

e How structure aids function: The presence of ribosomes allows the RER to efficiently
synthesize proteins directly into the ER lumen. Once inside, these proteins can undergo
folding, modification (such as glycosylation), and transport. The extensive membrane
network provides a large surface area for ribosome attachment and protein synthesis.

2. Smooth Endoplasmic Reticulum (SER)

e Structure: The SER lacks ribosomes, giving it a smooth appearance. Its membrane forms a
tubular network throughout the cytoplasm.
e Function: The SER is involved in several key cellular processes:

o Lipid synthesis: The SER synthesizes phospholipids and cholesterol, which are essential
for membrane production and maintenance.

o Detoxification: In liver cells, the SER detoxifies drugs and harmful metabolic byproducts.

e Calcium storage: In muscle cells, the SER (sarcoplasmic reticulum) stores calcium ions,
which are crucial for muscle contraction.

e How structure aids function: The tubular, membrane-rich structure of the SER provides
ample space for enzymes involved in lipid synthesis and detoxification reactions. Its
extended network also allows it to compartmentalize different processes, such as
calcium storage in muscle cells.

3. Overall ER Network

e Structure: The ER forms an extensive, continuous membrane system that spreads throughout
the cytoplasm and is connected to the nuclear envelope.
e Function:
e Transport: The ER acts as a transportation network, moving proteins and lipids to
various parts of the cell, such as the Golgi apparatus for further modification and sorting.
e How structure aids function: Its large surface area and interconnected tubules and sacs
provide a vast internal compartment where substances can be processed and
transported efficiently. The direct connection to the nuclear membrane also facilitates
the transfer of materials between the nucleus and the cytoplasm.

In summary, the structure of the ER, with its ribosome-studded RER and smooth, tubular SER, allows it
to efficiently handle the synthesis, modification, and transport of proteins and lipids, as well as other
specialized tasks like detoxification and calcium storage.
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