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• Goal: Test knowledge and process skills in 
Cell Biology and Biochemistry

• Knowledge = Understand concepts and 
Memorize information

• Process Skills = Critical thinking and 
Scientific inquiry
(predict, hypothesize, design experiment, 
interpret data)
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• Team of 2 students

• Reference materials not allowed

• Things to Bring:
– Non-programmable calculator

– Approved safety goggles

– Pencils/Pens/Eraser
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• No changes in the topics for study from 2008

• Lab-setup left to the discretion of Event Supervisor

Addition to 2008 “or 
data provided”

Identify using test 
reagents / calculate 
using data obtained 
from calorimeter

Sample Questions
h and i

May be administered 
as a series of “lab-
practical” stations

May be administered 
as a series of stations

Competition

deleted“is a lab-oriented 
competition”

Description

20092008Rule Category
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• Identical Topics for Regional and State levels 

• Additional topics for the National Competition

• Regional level - stations or written exam

• State level - most likely stations
• Multiple choice, matching, fill-in the blanks, label 

diagrams, questions on interpretation of graphs, 
extrapolation from simple graphs, simple reagent tests, 
short answers, experimental set up etc
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Carbohydrates, proteins, fats and nucleic acids

• Monomers

• Polymers

• Tests for identification

• Function

• Structure
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http://www.chem.ubc.ca/courseware/pH/section3/content.html

http://www.coleparmer.com/techinfo/images/pH-electrode-circls_217-474.gif

pH =  -log[H+]
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Effect of pH on the 
release of O2 from Hb:
1. At which pH is O2

delivered mostly efficiently to 
tissues?

2. Under what conditions would 
you expect acidic pH in a tissue?

3. Calculations of O2 release.

http://members.aol.com/bio50/LecNotes/lecnot20.html
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• Proteins or ribonucleoproteins

• Catalysts

• Monomeric or multimeric

• Homomers or heteromers

• Cofactors/coenzymes/prosthetic groups

• Sensitivity and Specificity

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 3



 

Slide 10 

http://publications.nigms.nih.gov/chemhealth/chapter2.html
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http://micro.magnet.fsu.edu/cells/plantcell.html http://hyperphysics.phy-astr.gsu.edu/hbase/biology/imgbio/cellhlabel.gif
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• Special features of plant and animal cells 
• Differences between plant and animal cells
• Structure and function of organelles

• Possible stations: 
– Label diagram of a cell
– Match organelle with function
– Calculate size of a cell
– Analyze function of organelles in specialized cells

 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

___________________________________ 

 4



 

Slide 13 

• Parasites - Need host 
cell to reproduce

• Infect bacteria, plants 
and animals

• Different shapes
• DNA/RNA
• Protein capsid
• Envelope

Structure of epilson15 bacteriophage, a virus that infects Salmonella.
One end of the DNA genome (blue) is poised for injection into a host cell. 
Credits : Wah Chi Nature(2006)  
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http://sun.menloschool.org/~cweaver/cells/c/cell_membrane/  
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Passive Diffusion: No energy,  concentration gradient

Active Diffusion: Energy, low to high concentration
http://www.uic.edu/classes/bios/bios100/mike/spring2003/lect07.htm
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http://nobelprize.org/nobel_prizes/medicine/laureates/2001/cellcycle_eng.jpg http://www.cbp.pitt.edu/faculty/yong_wan/index.html
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a) Homologous recombination; b) Haploid; c) Not identical to 
parent   

http://creationwiki.org/Image:Meiosis.png
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Created by George Rice, Montana State University
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http://www.accessexcellence.org/RC/VL/GG/ecb/ATP_ADP.php
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• Catabolism: 
breakdown of 
polymers to generate 
energy

• Anabolism: synthesis 
of polymers by using 
energy

http://staff.jccc.net/pdecell/metabolism/atpcycle.gif
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21 
• Conversion of light energy 

to chemical energy

• Chloroplasts in mesophyll 
cells

• Types of chlorophyll

• Wavelength of light 
absorbed: red and blue

• Importance of light and 
dark reactions

• No questions on synthesis 
steps and ETS
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• Oxidation of food to 
produce energy

• Two stages: Glycolysis 
and Krebs Cycle

• Occurs in cytoplasm 
and mitochondria 

• No questions on number 
of ATP molecules 
generated
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• Fat: 9 calories/gram
• Protein: 4 calories/gram
• Carbohydrates: 4 calories/gram
• 1 Food Calorie (C) = 1000 calories = 4.184 kJ 

of heat energy 
• How many total calories are present in a McDonald’s 

Double Cheeseburger that contains 23g of fat, 34g of 
carbohydrates and 25g of protein? What percent of 
calories would be obtained from the fat content of the 
burger?
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Answers:

• 443 calories

• 46.7 % from fat
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• Web searches in Google with key terms

• http://soinc.org/cell_biology_c
• http://ull.chemistry.uakron.edu/genobc/Chapter_21/

• http://www.estrellamountain.edu/faculty/farabee/bi
obk/biobooktoc.html

• http://www.biology.arizona.edu/DEFAULT.HTML

• http://www.youtube.com

(YouTube has some very informative biology 
videos)
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• Interpretation of Rules by the Event Leader at 
the Regional and State level will impact the 
format of the test. 

• Questions about the Regional Tournament, 
should be e-mailed to the Regional Director. 

• Queries regarding the State Event, should be 
sent to State Director, Jason Painter.
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