Biotechnology 230 Annotated Lecture Notes: Chapter 1 Introduction to Cells

	Cell Trivia: 

Why are cells so central?

Cell theory, research unit,  simplest unit of life


	


Central to study of cells are the microscopes  3 primary types/Photomicrographs (Pgs. 8-9)
	Feature
	Light
	Scanning Electron Microscope
	Transmission Electron Microscope

	resolution
	0.2 um
	3-20 nm (.003 um)
	2 nm (.002um) 

	specimen
	Living: variable
	Dead, 3-D, gold coated
	Dead, Cross section and stained 

	labeling
	Dyes, dynamics and variable (antibody, fluorescent etc..)
	Sputtering to infer polarity
	Gold labeled probes 

	Limits rational
	300 nm lowest wavelength of light
	Electron can exist at shorter wavelengths.
	.. but requires a vacuum. 


Confocal…….Interesting

	Microscopes are instrumental: 

Cell theory

Assays

Direct visualizations of processes

Tradescantia: A good candidate for cell studies: check out in text (Fig. 1.4) 

	


Assignment: Consider different cellular specimens/processes. What microscope would be best to observe these specimens with?  Why? 

Pond scum, Mitochondria cross section, inner membrane surface of organelle, ultra structure of fruit fly head, antibodies binding to cell surface, cell engulfing a bacteria,  colored pigments, cross section of tissue, ultra-structure of trachea surface. 

See separate handout: Key will be posted/do not hand-in

Visceral scale exercise: From 20 mm to 0.2 nm identify a biological sample that is approximately that size.  Include a few examples at powers of ten for the full spectrum. 

For example 0.2 nm—(atom)( 2 nm—water molecule( etc…  pg. 13, fig. 1.9
Assignment: List 10 difference between Prokaryotic and Eukaryotic cells. 

In class. Together… NOW!!!! (on blackboard) 

Lets assess for quality… (i.e. most relevant) 

	So… biggest Eukaryotic advantage

COMPARTMENTALIZATION

Things Eu and Pro have in common? 

1. Cell Membrane

2. Cell wall

3. Flagella/Cilia

4. Chromophores

5. Ribosome

What does all life have in common? 
1. Class’s ten ideas? 

2. The Big two? 

3. Why? Those darn viruses: 

Taxonomic Survey: 
Know: 5 phyla, examples, features that make them especially appealing/useful in biology/biotechnology


	


1. KINGDOM MONERA: 

	Workhorse of the biotech world. 

WHY? 8 + reasons

1. Ease of culture  

2. Rapid growth  

3. Diversity of metabolism 

4. Ease of genetic manipulation (plasmids)

 5. Rapid evolution 

6. Antibiotic selectivity  

7.  Extremes of environment 

8. Simple genetic machinery


	


Big Taxonomic Sidebar…

Traditionally; Monera were viewed as 1 kingdom, but genetics has revealed two (why take so long to discover?) Traditional morphology studies do not elucidate much Figs.1.11-.13
	Eucaryotes
	Eubacteria
	Archebacteria

	Multi-cellular and protists
	Traditional bacteria: E. coli, Strep, Lactobacillus, Cyanobacteria,  etc. 
	Extremeophiles: Thermoplasma, Methanococcus etc…

	SEH of eubacteria’s mitochondria and chloroplasts
	Exceedingly well documented genome
	“Adjuncts” of genome could be very significant (e.g. PCR, CO2 fixation w/out light. 


Bridging the gap between Pro and Eu….  Giardia  (not in text…) 

	Giardia::  Is this a prokaryote becoming a Eu?  Or is it a Eu reverting back to a Pro?  

No mitochondria, 2 nucleus… lets talk about this…


	


2. KINGDOM FUNGII: 

Our first true Eukaryote  

	Yeast as a simple model…. vs… Bacteria

1. Prokaryotic like reproduction (ease and kinetics) 

2. simple genome with true eukaryotic genetics: chromosomes, post translational  processing, nuclear transport, etc Fig. 1.32 

Compare and Contrast..

Big problem?  Yeast chromosome regulation


	


3. KINGDOM PLANTAE: 

Remember, they’re the base of the food chain…”Green Revolution”

	Arabidopsis:   Mustards like “fast plants”

1. 4-6 wks from seed to seed 

2. Small # of chromosomes

3. Fecund

4.  simple plant that can readily self (hermaphroditic flowers) Fig. 1.33
Why is # four important?  Recall flower reproduction….

	


4. KINGDOM ANIMALIA: 

	Animals: Why so many models? Anthropomorphic and systems are more complex (e.g. more varied tissues, organs, and organ systems,  as well as protracted and elaborate developmental cascades:  (pupae, larvae, young eggs and placental development).  


	


	Fly: Drosophila: Why?  

1. Ease of culture

2. many traits readily seen

3. few chromosomes 

4. some polytene in nature (recall salivary glands in 107.) 

Figs 1.34  

Caenorhabditis elegans (C. elegans)  Nematodes worms 

1. ubiquitous spiel  

2. Fate maps  

3. 959 cells

4. Ease of culture, 

5. smallest possible with complete systems…

Despite what animals rights activists say, there is a huge number of similarities between animal and human models. 


	


5. KINGDOM PROTISTA: 
	De-emphasize as a group, because not truly a group and too eclectic to generalize about.  

Although.. an Amoeba (with one cell) has a trillion BP genome…
	


Final Points…

· Example cell growth and volume calculations: FYI, Know ideas, and simple calculations (no logs) 
· Where is this all heading?  

· Look at the Human Genome Project: 3.1 billion BP, under-budget, 3 years early.  

· In 3-5 years, whole genome for ______ and in  _____  (period of time) 

