ChemE 355/599: Biological Frameworks for Engineers
                                                                                       September 27, 2006


Introduction to Life!

OUTLINE  OF  TODAY’S  CLASS

I.  
Course introduction

II.  
What are the functions of life?

III.
What are the environmental limits within which life can exist?

IV.
Fundamental themes of biology



A. molecular machines



B. integrated systems



C. form follows function



D. adaptation




1. short-term




2. long-term (evolution)

V. 
What are cells?



A. prokaryotic cells



B. eukaryotic cells



C. in-class exercise

DIAGRAMS

The Size of Atoms, Molecules, and Cells

Source: www.mdx.ac.uk/www/lifesciences/alex/images/scale.gif
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Prokaryotic Cells (example: bacteria)

Source: www.microbeworld.org/img/aboutmicro/bacteria/bactdiag.gif
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Eukaryotic Cells (examples: protists, fungi, plants, animals)

Source: library.tedankara.k12.tr/chemistry/vol1/biochem/trans96.jpg

[image: image3.jpg]Endoplasmic
reticulum

Free ribosomes———

Ribosomes:

Mitochondria ! (dots)

Cell f 7 - - Nucleus




IN-CLASS  EXERCISE  ON  CELLS

1.  Which are larger, prokaryotic or eukaryotic cells?

2.  What are the materials of cells? (check all that apply)

hard (metallic) ______       soft (soft plastic) ______       medium (hard plastic) ______

3.  What are the equivalents in the cell of the following in a manufacturing plant:


a.  The building framework


b.  Doors

c.  Internal walls


d.  The machines that make products


e.  The central computer


f.  The central computer room (eukaryotic cells only)

g.  The combustion engine 

h.  The solar cell (photosynthetic organisms)

HOMEWORK (due Monday, October 2nd at 2:30 PM)
Get a copy of the “Biological information handling – essentials for engineers” CD (distributed today in class).  Insert the CD into the CD-ROM drive of a computer and follow the enclosed instructions.

Work your way through the contents of the entire CD.  (This will take roughly 1-2 hours, depending on your previous background in biology.)  Complete and hand in each of the five following tests:
1. Replication multiple-choice test

2. Transcription multiple-choice test

3. Translation multiple-choice test

4. Final interactive test

5. Final printable test

Finish the first four tests while the CD is running, otherwise you may lose your answers and have to start all over again. After a test is finished, you have two options. (A) If your computer is connected to a printer, click on the printer icon and print out the test results.  (B) If your computer is not connected to a printer, also click on the printer icon, but instead of choosing a printer, choose Acrobat PDF Writer (if you have that program installed) to create a PDF file.  Then print the saved file later (when you are connected to a printer) or email it to the TA if you do not have access to a printer.

For the last test, follow the Printable Documents link from the lower left-hand side of any slide; open the last file; print (again, use one of the two choices above); and fill it out and hand it in along with the other four tests.  Don’t forget your name!
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