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Chapter 8 Homework– Introduction to Metabolism parts I and II
Name
Institution


1. What is a metabolic pathway? What is the meaning of that word? What are the two basic types of metabolic pathways? How do you personally remember the vocabulary of which type is which?
Metabolic pathway is a step-series of biochemical reactions that change substrates such as sugars or lipids into more readily usable form. The two types are catabolic and anabolic pathways. Catabolic pathway breaks down molecules while releasing energy. Anabolic pathways synthesize biomolecules while using energy. In remembering the two pathways, cata for down (breakdown) and ana for up (biosynthesis)
2. How is “energy” defined from a physics perspective? Describe more than one different form of potential energy. 
[bookmark: _GoBack]In physics, energy is defined as the capacity to do work. Potential energy is the energy possessed by an object due to its position relative to others. The different forms of potential energy include gravitational energy, elastic potential energy, chemical potential energy, intermolecular potential energy, and electric potential energy.
3. Note spontaneous (exergonic, downhill) changes discussed in class not only chemical reactions but also things like rocks literally rolling down hills. In these processes we say “energy is released” or “the final energy state of has less free energy than the initial state.” Great.  So, how does this apply in cells with respect to how ATP is used? Be specific and discuss ATP and cellular energy in a few sentences below.  
Exergonic oxidation releases energy in small usable increments regulated by reducing and oxidizing agents with the overall potential energy of the final product being less than the initial energy of the reactants. This similar to the potential energy of a rock that has rolled down from a hill to the level ground where potential energy becomes diminished. The change in free energy is negative and the reaction occurs freely without external factors. The energy changes are as shown in the diagram below i.e. a typical downhill reaction.
[image: https://biologydictionary.net/wp-content/uploads/2017/05/Exergonic-reaction.jpg]
In the second part of chapter 8, focus on the BIG IDEA of what enzymes accomplish: speeding up a chemical reaction. They accomplish this often by bringing together molecules, holding them in a favorable position, and especially by stabilizing an intermediate state in the reaction.
4. Describe in plain language (as if talking to a great grandparent) what cellular enzymes are, and in general what they do in cells. Also tell what they do NOT do. All in plain language. Fancy talk will get docked 5 points (i.e. no mention of things like “free energy” or “deltaG,” or “transition states.” Use plain talk) 
Cellular enzymes are biochemical molecules that speed up reactions in cells without themselves being consumed. They function in digestion and metabolic processes that are breakdown processes for body energy production.
5. Define the following four terms:
Active site is a specific area of an enzyme that binds to a substrate and forms a pocket where catalytic reactions occur.
ES complex: this is a temporary structure formed when an enzyme binds to a substrate. In absence of the substrate, an enzyme has a different conformation. Change in conformation occurs when substrate penetrates the active site to form the enzyme-substrate complex.
Induced fit: this is the alteration of the active site that occur when an enzyme binds to the appropriate substrate. The alteration promotes catalysis as the enzyme converts the substrate into a final product.
Coenzyme: this is an organic molecule that binds to an enzyme and activates it to catalyze reactions. Most vitamins function as coenzymes.
6. Describe what allosteric regulation is. How does it work? Why do many of these enzymes have a multimeric structure (several of the same units put together), do you think?  
Allosteric regulation is the control of enzyme activity by binding of an effector molecule at a region other than the enzyme’s active site. The site is termed as allosteric site. The allosteric molecules activate or switch off the enzyme activity. The activation state is referred to R when the enzyme is active or in a relaxed state and T when the enzyme is tensed or switched off. In between the two extremities are different ranges of enzyme activity depending on the allosteric molecule in use. One molecule may bind to the allosteric site and conform the enzyme from T to R state, while another different molecule can bind to the same allosteric site of the enzyme and transform it from R to T. The existence of multimeric structures in these enzymes is because they got a variety of different allosteric sites for regulation by different molecules.
7. +2 Bonus: describe one organelle that has an enzyme in it that is specific to that organelle, and tell what that enzyme does. You may use outside (cited) sources for this. 
Lysosome has lysozyme also known as muramidase or N-acetylmuramide glycanhydrolyse which is found only in this organelle. The function of this enzyme is to break down dead and worn out cells and other organelles. It also attacks foreign organisms by disrupting the peptidoglycan component of the bacterial cell wall. In its basic structure, the enzyme a single polypeptide with 129 amino acids, which change in various physiological conditions to form a compact, globular structure with a long cleft in the protein surface (Osserman, 2012)
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