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Dr. M. Nedwidek
SLS43QM Biology 
Cells and Organelles
Week of Sep 30, 2013
Aim: What are the functions of cellular organelles and membranes?

E=eukaryotic cell; pl=plant only; P=prokaryotic cell; an=animal only

E,P: cell membrane/plasma membrane: semi/selectively permeable; phospholipid bilayer with peripheral and integral proteins.  Recall fluid mosaic model.  Receptors allow cell-to-cell communication.

E(pl),P: cell wall: plants and bacteria have this; supports and protects.  Made of complex polysaccharides (cellulose in plants).  Outside cell membrane. 

E, P: cytoplasm/cytosol: contains organelles, has large water component, provides reactive aqueous environment.  Good environment for metabolism’s (what is metabolism?) biochemical reactions to occur.

E: nucleus: hereditary information/traits are here.  Control is maintained.  DNA (see model in class) is contained here; genes are expressed here.

E: nucleolus: ribosomes are made here prior to export to the cytosol.

E: chromosome: made of chromatin (which contains DNA and protein); genes are here.

E: mitochondrion: has 2 membranes; site of cell respiration.  Contains its own DNA; reproduces independently of its host cell.   Some tissue types have more mitochondria; for instance, muscle tissue has more than skin cells.

E(pl): chloroplast: has 2 membranes and its own DNA.  A kind of plastid; contains chlorophyll pigment; is the site of photosynthesis.  Algae have these organelles as well.

E(pl): plastid: 2 membranes; has its own DNA, pigment, or fat storage.  Flowers have these.

Endosymbiont hypothesis: Bacteria were taken on by larger archaea-like “cells” resulting in improved energy yield of nutrient processing.  Mitochondria and chloroplasts resulted (see board for diagram of model).

E,P: ribosome: A combination of 3 RNAs and amino acids and enzymes that is the site of protein synthesis from RNA template.  Ribosomes can be loose or ER-bound.  See board for diagram.

E: Endoplasmic Reticulum (ER): membranous tubules and sacs are involved in circulation and transport (maze-like).  comes off of nucleus.  Ribosomes can be attached (Rough ER or RER); otherwise, ER is smooth.

E: Golgi complex: involved in processing (modifying), packaging and secretion (export) of proteins: 3 neighborhoods: trans/medial/cis.

E: lysosomes: the site of breakdown or hydrolytic enzymes that digest big molecules (protein, carbohydrates, lipids, DNA).  This organelle is intimately involved in apotosis, a process also known as programmed cell death, where molecules communicate with one another  in a web-like cascade that results in rogue cells self-destructing, or damaged cells being destroyed.  Errors in apoptosis can easily lead to cancers.

E: central vacuole: fluid-filled, can store enzymes and wastes.  Very large in plant cells.

E: contractile vacuole: (another type of vacuole).  As in Paramecia, can excrete water; appears as a star-shaped pump.

E: vesicles: membrane-bound sacs pinch in (perform endocytosis) or out (perform exocytosis).  Receptors, which take on chemical information that moves between cells, are important here.  Function is to move proteins, send messages, intake nutrients, and export wastes.

E: cytoskeleton: networks of microfilaments and microtubules that impose structure in the cytosol and aid it in transport.  The cytoskeleton informs the identity or shape of cells, and in turn, the cell types.  It is a network that provides 3-D structure for the cell.

E(an): centriole: spindle factory for mitosis.  This nucleates the kinetochore that tracks chromosomes during cell division.

E,P: flagellum/flagella (plural): tail fiber as in bacteria (prokaryotes) and protists (eukaryotes) such as Euglena.

E: cilum/cilia (plural): beating, hair-like projections that propel unicellular eukaryotes.  Used for propulsion and in protists such as swimming Paramecia.

E: Pseudopod or pseudopodium/pseudopodia (plural): “fake foot” involved in slow locomotion in protists such as amoeba.

Test on cells (including the fluid mosaic model and an understanding of the chemical structure of water), dichotomous keys, and a smidge more on taxa is oct. 7, 2013.  It will be a busy week next week.

Acid base lab this week.  Details tbd.
Cell worksheet & attached questions due Monday 9/30 along with measurement lab.
