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CELL STRUCTURE





. Basic structural, biological, functional unit
that comprise organism
. Smallest self-replicating life-form
. Over 200 types in human body
. Cells = tissue = organ = organ systems = organism

CELL STRUCTURE BASICS

▪ Plasma membrane

▪ Cytoplasm

▫ Fluid suspension

▫ Composition: cytosol, organelles



. Large, membrane-enclosed organelle
present in all cells except mature erythrocytes
. Contains genetic material (DNA, tightly
packed into chromatin); coordinates cellular
activities
. Most cells contain one nucleus; some
cells have more (e.g. skeletal muscle cells, osteoclasts, hepatocytes)

NUCLEUS

. Usually spherical, may take on other shapes

. Lobulated (e.g. polymorphonuclear
leukocytes)
. Elongated (e.g. columnar epithelium)



. Composition: rRNA, ribosomal proteins

. Can exist freely in cytoplasm/bound to
endoplasmic reticulum (forms rough
endoplasmic reticulum)
. Turns mRNA into protein via translation
. Organized into two subunits (40s, 60s)

RIBOSOMES

. Small subunit: binding sites for mRNA,
tRNA

. Larger subunit: has ribozyme to catalyze
peptide bond formation (for bonds
between amino acids)



ROUGH ENDOPLASMIC RETICULUM



SMOOTH ENDOPLASMIC RETICULUM



GOLGI APPARATUS (COMPLEX)
. Membrane-enclosed organelle
. Appearance: collection of fused,
fl attened sacs (cisterns) with associated
vesicles, vacuoles
. Two sides
. Cis side: receives proteins from RER
(entry)
. Trans side: opposite side, releases
vesicles towards plasma membrane
(exit)
. Post-translational modifi cation site (e.g.
phosphorylation, glycosylation, sulfonation)
of proteins, lipids, hormones ЃЁ sorted,
packaged into secretory vesicles ЃЁ
secreted out of cell/lysosomal fusion/plasma
membrane insertion



CELL TRAFFICKING



CELL TRAFFICKING



MITOCHONDRIA
. Double membrane-enclosed organelle;
synthesizes ATP for cell via aerobic
respiration
. Outer smooth membrane: encloses
whole organelle
. Inner membrane: forms folds, caverns
called cristae (contain proteins needed
for aerobic respiration); encloses
mitochondrial matrix (contains
mitochondrial DNA, ribosomes)
. Intermembrane space: space between
inner, outer membrane

In cytoplasm glucose undergoes glycolysis,
glucose cleaved into pyruvate
. Pyruvate enters mitochondria =
citric acid cycle (Krebs cycle), electron
transport chain (require oxygen)
. In glucose absence, mitochondria can
use fatty acids as fuel via beta oxidation
(only medium sized fatty acids used;
longer ones chopped by peroxisome)
. Mitochondria number: correlates with cell
activity/energy requirements



PEROXISOME



ZELLWEGER SYNDROME



REFSUM DISEASE



ADRENOLEUKODYSTROPHY



PROTEASOME



CYTOSKELETAL ELEMENTS



CYTOSKELETAL ELEMENTS



CILIA STRUCTURE



PRIMARY CILIARY DYSKINESIA



PRIMARY CILIARY DYSKINESIA



CELL CYCLE PHASES





RAHMAT
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