e Some ribosomes are attached to the endoplasmic reticulum.
e This association is particularly important for synthesizing proteins that will be
transported and used within cellular membranes or exported from the cell.
Importance in Biology:
o Underscores the significance of ribosomes in the field of biology.
o Central to the synthesis of proteins, crucial for the functioning of living
organisms.

""Powerhouses™ of the Cell:
« Mitochondria are often called the"powerhouses"” of the cell.
e This is due to their pivotal role in producing ATP, the primary source of energy
for cellular functions.
Membrane-Bound Organelles:
e Mitochondria are membrane-bound organelles.
e They contain their own DNA and are involved in cellular processes like the
citric acid cycle and oxidative phosphorylation.
Structural Components:
e Mitochondria have an outer membrane, an inner membrane, and an
intermembrane space. \Z
e The inner membrane is folded into cristae, prow\rea @Qu‘rface area for
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Mitochondrial Matrix: $
e Enclosed by th rahe, the m‘) ~l | matrix contains enzymes
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e Mitochondria play a critical role in cellular metabolism.
o They break down carbohydrates, fatty acids, and amino acids to produce energy.
Involvement in Cellular Processes:
e Apart from energy production, mitochondria participate in apoptosis, calcium
signaling, and cell cycle regulation.
« Their functions extend beyond energy production to influence various cellular
activities.
Link to Diseases:
o Dysfunctional mitochondria are linked to diseases such as neurodegenerative
disorders, diabetes, and cancer.
e Highlighting their significance in maintaining cellular health.
Unique Structure and Function:
e The unique structure and function of mitochondria make them vital components
of the cell's machinery.
e They enable the cell to carry out its functions efficiently and respond to diverse
cellular demands.



o Itallows plants and fungi to convert stored lipids into glucose or other necessary
compounds.
Bypassing Decarboxylation Steps:
o Unlike the citric acid cycle, the glyoxylate cycle bypasses decarboxylation
steps.
« This enables the net production of oxaloacetate from acetyl-CoA.
Enzymes in Glyoxysomes:
e Glyoxysomes contain specific enzymes for the glyoxylate cycle, including
isocitrate lyase and malate synthase.
e These enzymes facilitate the conversion of acetyl-CoA and glyoxylate to
succinate.
Succinate Conversion:
e Succinate produced in glyoxysomes can be further converted to oxaloacetate.
o Oxaloacetate serves as a precursor for the synthesis of glucose or other essential
compounds.
Importance in Seeds and Lipid Storage:
o The glyoxylate cycle is particularly vital in germinating seeds.
o It becomes essential when lipids serve as a major energy storage molecule.
Efficient Conversion of Lipids: \(
e By utilizing the glyoxylate cycle, plants and funﬂiéffive@ Qén)e t stored

lipids into glucose.

e This process provides energy ﬁc@ﬁr’@@%h and development.
Complexity of Cellular Me aw: @
. The‘functi 0‘&;‘/ mes anﬁ(he@'&y&e cle highlight the complexity
ﬂe‘@ tabolism. e
P ( a' y demonstra algse strategies employed by cells for efficient energy

conversion and compound synthesis.
Specialized Organelles in Metabolic Processes:
e The importance of glyoxysomes underscores the significance of specialized
organelles in cellular metabolism.
e These structures enable cells to efficiently carry out specific metabolic
processes tailored to their unique needs.

Structural Support and Shape:

e The cytoskeleton provides structural support to cells.

o It determines cell shape, allowing for a diverse range of cell shapes and sizes.
Cell Mobility and Division:

o Essential for cell mobility and division.

e Allows cells to move and undergo division through the organization of its

protein filaments.

Three Main Types of Filaments:

o Composed of microfilaments, intermediate filaments, and microtubules.



