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BIOL 1
1. Explain the difference between competitive and noncompetitive inhibitors
Competitive inhibitors
They have a structure resembling that of substrates. These inhibitors bind themselves to active sites of enzymes and block the attachment of the substrate. A reaction is likely to be reversed after increasing the substrate concentration. 
Noncompetitive inhibitors
They have structures entirely different from that of substrates. They attach to other enzymes’ sites that aren’t active. A reaction is irreversible by increasing the substrate concentration.  
2. Discuss the energy yield of glycolysis from one molecule of glucose
There is the splitting of one glucose molecule into two pyruvate molecules. There is the usage of ATP in the process of producing 4ATP and 2NADH molecules.
3. Why is the decarboxylation step required between glycolysis and the citric acid cycle?
The oxidative decarboxylation of pyruvate leads to the formation of acetyl CoA.
4. Oxidative phosphorylation I: Explain the role of the electron transport chain.
The function of the electron transport chain is the conversion of chemical energy potential in oxygen. The process needs to be in the process of substances that is likely to undergo oxidation to phosphate attaching energy in ATP.
5. Oxidation phosphorylation II: Discuss the mechanism of action of the ATP synthase
The mechanism of action of the ATP synthase is also referred to as cellular respiration. It involves energy transformation by reducing the complex carbohydrates from glucose through glycolysis to pyruvate, the citric acid cycle, the electron transport chain, and oxidative phosphorylation. Eventually, there is the synthesizing of ATP, where energy can be accessed.
6. Explain the roles of the light reactions of photosynthesis
In the light reactions of photosynthesis, water splits in photolysis. It releases electrons that go into electron transport chains. There is the production of ATP through chemiosmotic photophosphorylation. The ATP is utilized to drive the Calvin cycle. Nevertheless, the electrons are combined into NADPH that is a reducing agent, then used to reduce carbon, forming sugar used for cellular energy and structure. Moreover, oxygen is released as a byproduct during the photolysis of water in the light reactions. 
12 H2O -> 24 e- + 24 H+ + 6 O2   
This is the light reaction equation which shows that hydrogen ions are part of the byproducts of photolysis of water in the light reactions of photosynthesis. 
7. Compare and contrast linear and cyclic electron flow during the light reactions.
Cyclic electron flow in photosynthesis during the light reaction ensures ATP and NADPH are formed. The electrons are released from the water from PSII to PSI and finally head to NADPH. However, in the case of linear electron flow, only some ATP is formed. The electrons move to PSI from PSII and back again.  
8. Discuss the function of the Calvin cycle; differentiate between Calvin and citric acid cycles.
The Calvin cycle is vital in creating 3-carbon sugars used to form other sugars like cellulose, glucose, and starch that help in plant growth. 
Differences between Calvin cycle and citric acid cycle
The Calvin cycle is a photosynthesis stage where carbon dioxide is usually fixed to carbohydrates by use of ATP and NADPH energy produced during the process of light reaction. It is an anabolic process in which there is a synthesis of carbohydrates. The site of the Calvin cycle is the stroma of the chloroplast. 
The citric acid cycle is a cellular respiration stage involving various reactions that released carbon dioxide molecules, GTP/ATP, and NADH and FADH2 in their reduced forms. The cycle is a catabolic method where respiratory substrates like carbohydrates and fats. The substrates are broken down to release energy. 
9. Elaborate on the step called reception during cell-cell communication
At this stage, signaling molecules are detected by a cell from its outside. This signal is only identified when the chemical signal is attached to a receptor protein on the cell's surface or inside it. 
10. Discuss the step called transduction during cell-cell communication
The Transduction step involves signaling molecules that attach to the receptor hence changing the receptor protein. Cells use a multi-step pathway to quickly transmit the signal since the signaling systems are required to act quickly to small chemical signal concentrations. The steps involve the addition or removal of phosphate groups. This leads to protein activation. 
11. Explain the consequences of the step called response during cell-cell communication
Response during cell-cell communication causes regulation of 1 or more cellular activities. The common outcome of cell signaling is the regulation of gene expression. The signaling pathway also can control the activity of a protein and cellular events like apoptosis.
12. Provide a detailed discussion of the 3 stages of interphase
G1 phase.
It is the first stage since, from a microscopic aspect, there are few visible changes. At this stage, the cell is highly active at the biochemical level as its growth and accumulation are rampant, which involves building blocks of chromosomal DNA. 
S phase.
It is the longest phase due to the complexity of the genetic material. In this interphase, nuclear DNA remains the semi-condensed chromatin configuration. There is a duplication of the centrosome in this phase. Also, there is the formation of identical pairs of DNA molecules and sister chromatids due to the replication of the DNA. 
G2 phase
This is a phase where the cell restores its energy stores. The cell synthesizes proteins that are vital for chromosome manipulation. There is the duplication of cell organelles and dismantling of the cytoskeleton that provides resources for the mitotic phase. 
13. Compare and contrast the 2 stages of the mitotic phase.
The two phases of Mitosis are Anaphase and Metaphase. Both phases have spindle fibers. However, Metaphase is responsible for the alignment of chromosomes in the middle of the cell. The anaphase has short fibers, and the chromatids of every chromosome aligned in the middle of the cell are divided and taken to the poles.   
14. Explain the mechanism of action of the G2 checkpoint
The G2 checkpoint gives confirmation that the DNA has been replicated in a correct way, making it ready to go through necessary mitosis and cytokinesis.
15. Compare and contrast mitosis, meiosis I, and meiosis II.
[bookmark: _GoBack]The similarities between mitosis and meiosis are, both create new cells, follow similar steps "PMAT," and begin with one parent cell. 
 Mitoses normally occur in all organisms other than viruses. There is the creation of body cells and comprises of one cell division. There is no recombination or crossing over. The daughter cells end up being genetically identical. 
 Both Meiosis I and II occur in animals, plants and fungi only; daughter cells are genetically different and create germs or sex cells. 
However, in meiosis I, homologous chromosomes separate, but in meiosis II, only sister chromatids separate. 
In meiosis II, there is a production of 4 haploid daughter cells, but in meiosis I, there is the production of 2 diploid daughter cells. 
Only in meiosis I that genetic recombination or cross-over takes place with two chromosomes exchanging certain sections of their DNA, leading to the production of genetically unique genetic combinations.
