Cell Biology – Lecture 5
Organelles
Prokaryote vs. Eukaryote (nucleus vs. nucleoid)
Now see as Bacteria, Archaea, Eukarya


*Major differences between groups 



Cell wall components



Proteins with DNA & DNA packaging


RNA processing



Enzymes associated with DNA replication and protein synthesis



Ribosomes



Cell Division

Why are Eukaryotic cells able to be larger?  Specialization of functions by organelles = locally high concentrations of enzymes needed for processes


Do bacteria engage in endo & exocytosis?

*Components of the eukaryotic cell:


Membrane


Nucleus


Cytoplasm – Cytosol & organelles


Cytoskeleton


Cell Wall or ECM

*Nucleus


Nuclear envelope, 2 membranes with pores



Enzymes, ribosomal subunits, mRNA move through pores


Nucleolus


DNA – chromatin, chromosomes

*Mitochondria


Hundreds in cells, number reflects energy requirements

Double membrane, cristae, matrix

DNA – codes for RNAs to make own ribosomes and some proteins for respiration

*Chloroplast


Quite large (5-10m)


Double membrane, thylakoids, grana, stroma

DNA – codes for RNAs to make own ribosomes and some proteins for photosynthesis


Also reduce nitrogen and sulfur into forms to use in making proteins


Other plastids – chromoplasts, amyloplasts

*Endosymbiont Theory


Own DNA and circular, no histones


Own Ribosomes and structure


Carry out chemical processes related to protein synthesis & metabolism


Multiple membranes with inner membrane lipids bacterial like

*Endoplasmic Reticulum

Folded membranes – tubes, flat sacs (cisternae) with lumen


Attached to nuclear envelope


Rough vs. smooth


Protein synthesis


Lipid synthesis


Detox

*Golgi complex

Stack of membranes, cisternae


Processing & packaging of secretory proteins (mostly glycoproteins)


Cis & trans sides

Secretory vesicles – pinched off of the Golgi

*Lysosomes


Store hydrolases for digesting proteins, carbs, fats


When molecules brought into the cell for digestion, fuse with lysosome



Broken down until small enough to pass through the lysosome membrane and into cytosol


Budded off of Golgi

Peroxisomes


Make and degrade H2O2

Catalase


Long fatty acid chains (germination), toxins like alcohols


Possibly regulate oxygen levels

*Vacuoles


Animal vacuoles small and transient mostly, for transport


Plants have large vacuole for maintaining turgor pressure (high salt conc., so fills with water)

*Ribosomes


No membrane, very small


Made of RNA and proteins


Subunits, large & small


Different cell types have different types ( 80S: 60S & 40S vs. 70S: 50S & 30S)

Cell Wall & ECM


ECM = collagen fibers, proteoglycans


Cell Wall = cellulose or chitin, peptidoglycan in bacteria



Primary & secondary (lignin)


*Plasmodesmata & Junctions (gap & tight)

