Microbial Metabolism

Vocabulary:

Anabolism

Catabolism

ATP

Enzymes

Co-enzymes

Active site

Substrate

Substrate-level phosphorylation

Cellular respiration

Fermentation

Photosynthesis

Kreb’s cycle (aka Citric Acid Cycle)

Glycolysis

Electron transport chain

Cytochromes

ATP synthase

4. What are enzymes and how do they function in living systems? What is the relationship between enzymes and their substrates at the molecular level? What is substrate specificity and what does it have to do with enzyme structure? How does changing the shape of an enzyme affect its function?

5. Describe how pH, temp, concentration, allosteric regulators and phosphorylation state can affect enzyme function.

6. What is a co-factor? Co-enzyme? What’s the difference? What do the terms holoenzyme and apoenzyme mean?

7. A. What is cellular respiration? B. Where does it occur? C. What is the general formula for cellular respiration? What are carrier molecules and how do cells benefit from using them instead of breaking down glucose all at once?
8. Describe in general terms (five or six steps) the process of cellular respiration from glycolysis to the ETC. Focus on the starting materials, the waste generated, the carrier molecules involved and the end products. Be sure to include what happens to glucose, pyruvate, NADH/FADH, H2O, CO2, Oxygen, ATP, electrons, H+ ions.

9. How do the H ions released from the carrier molecules at the ETC get converted to energy required for ATP synthesis to occur? i.e. explain chemiosmosis and electrochemical gradients. 

10. Describe how molecules other than glucose can be used as fuel for cellular respiration. How are proteins metabolized into form that can be used to obtain energy? How are lipids broken down and used to generate energy?

11. What is photosynthesis? Where does it occur? What is the general formula for photosynthesis? 

12. Describe in general terms (five or six steps) the process of photosynthesis from the ETC to the Calvin Benson Cycle. Focus on the starting materials, the waste generated, the carrier molecules involved and the end products. Be sure to include what happens to sunlight, NADH/FADH, H2O, CO2, Oxygen, ATP, electrons, H+ ions.

13. What is the difference between the so-called “light reactions” and the “dark reactions” of photosynthesis.

14. What kinds of organisms do photosynthesis? What differences are there, structurally, between euks and proks when it comes to photosynthesis and cellular respiration? 










Reduction-Oxidation Rxns


Carrier molecules (FADH2, NADH)


Blockers of OX-Phos (i.e. cyanide, sodium azide, carbon monoxide, antimycin A)


Denitrification


Sulfate reduction


Methanogenesis


Chlorophylls


Bacteriochlorophylls


Light reaction


Dark reaction


Photolysis


Pyruvate


Acetyl-CoA


Chemiosmosis-electrochemical gradient


Oxidative phosphorylation 














