NAME: DANIELLA TIEBET PETER-IKPE.
MATRIC NO: 18/MHS04/006.
COURSE CODE: BCH 206.
COURSE TITLE: HUMAN BIOCHEMISTRY AND NUTRITION 2.
DATE: 28TH APRIL 2020.
ASSIGNMENT
1. Describe the glycolitic pathway.
2. Compute the stoichiometry of coenzyme reduction and ATP formation in the aerobic oxidation of glucose via glycolysis, the pyruvate dehydrogenase complex reaction, citric acid cycle and oxidative phosphorylation using 1 NADH=3ATP and 1 FADH2=2ATP.
ANSWERS
1. Glycolysis is a metabolic pathway converting glucose into pyruvate, the high energy released is utilized in the formation of ATP and NADH molecules. In glycolysis (Embden-Meyerhof pathway), a molecule of glucose. Glycolysis converts glucose into two molecule of the three‐carbon compound pyruvate with the production of two ATPs. Glycolysis provides metabolic intermediates needed for the synthesis of macromolecules, ATP needed to drive energy‐requiring processes and pyruvate needed to complete the oxidation of glucose to carbon dioxide and water. Cells that lack mitochondria (e.g. red blood cells) are completely dependent on glycolysis for ATP. Cells containing mitochondria use glycolysis as a preparatory pathway for the complete oxidation of glucose to carbon dioxide with the production of larger amounts of ATP.

 Glycolysis produces ATP in emergency situations, for example, when hypoxia prevents ATP production by mitochondria. Oxygen normally suppresses glycolysis because mitochondria maintain ATP at levels that inhibit regulatory enzymes of the pathway (Pasteur effect). Lack of inhibition of glycolysis by oxygen in cancer cells (Warburg effect) is a phenomenon of great interest. Recent studies show that the Warburg effect promotes rapid growth of tumours by providing precursors for macromolecule synthesis.

Glycolysis produces ATP required for energy‐requiring reactions and processes, for example, ion transport, protein synthesis and reactions catalysed by kinases.

Anaerobic glycolysis (glycolysis in the absence of oxygen) converts the six‐carbon compound glucose into two molecules of the three‐carbon compound lactate with the production of two molecules of ATP.

When oxygen is present, glycolysis produces two molecules of the three‐carbon compound pyruvate which can be used for the synthesis of other molecules or oxidised completely to carbon dioxide and water by the citric acid cycle.

The presence of oxygen suppresses the rate of glycolysis in normal cells because most of the ATP is provided by oxidative phosphorylation (Pasteur effect).

Lack of inhibition of glycolysis by oxygen in cancer cells (Warburg effect) is of great interest as a possible therapeutic target.

The Warburg effect maintains high concentrations of metabolic intermediates needed for rapid growth of tumours.

Phosphorylation of glucose sets up the molecule for splitting into three‐carbon fragments that undergo an oxidation reaction that traps energy by substrate‐level phosphorylation.

Glycolysis is controlled by the properties of three regulatory enzymes: hexokinase, phosphofructokinase 1 and pyruvate kinase.

Glycolysis is subject to feedback inhibition by its end product ATP at the levels of phosphofructokinase‐1 and pyruvate kinase.

2. 
	Reaction 
	No of ATP/Red Coenz
	No of ATP

	Glucose---›glucose 6-phosphate
	-1ATP
	-1

	Fructose 6-phosphate --›fructose 1,6-bisphosphate
	-1ATP
	-1

	2 Glyceraldehyde 3-phosphate---› 
2 1,3-bisphosphoglycerate
	2NADH
	5

	2 1,3-Bisphosphoglycerate---›2 3-phosphoglycerate 
	2ATP
	2

	2 Phosphoenolpyruvate---›2 pyruvate
	2ATP
	2

	2 Pyruvate---›2 acetyl-CoA 
	2NADH
	5

	2 Isocitrate 2 a-ketoglutarate 
	2NADH
	5

	2 Succinyl-CoA 2 succinate
	2NADH
2ATP(OR 2 GTP)
	5

	2 Succinate 2 fumarate
	2FADH2
	3

	2 Malate 2 oxaloacetate
	2NADH
	5

	TOTAL
	
	32


