CAMPBELL BIOLOGY CHAPTER 11 ENZYMES US

CAMPBELL BIOLOGY CHAPTER 11 ENZYMES US IS A FOUNDATIONAL TOPIC IN UNDERSTANDING CELLULAR PROCESSES AND LIFE'S
FUNDAMENTAL MECHANISMS. THIS COMPREHENSIVE ARTICLE DELVES DEEP INTO THE WORLD OF ENZYMES AS PRESENTED IN
CAMPBELL BIOLOGY, FOCUSING ON THEIR STRUCTURE, FUNCTION, REGULATION, AND SIGNIFICANCE WITHIN LIVING ORGANISMS,
WITH A PARTICULAR EMPHASIS ON THE CONTEXT RELEVANT TO US EDUCATIONAL STANDARDS. WE WILL EXPLORE THE
CATALYTIC POWER OF THESE BIOLOGICAL MACROMOLECULES, HOW THEY FACILITATE ESSENTIAL BIOCHEMICAL REACTIONS, AND
THE INTRICATE WAYS THEIR ACTIVITY IS CONTROLLED. UNDERSTANDING ENZYME KINETICS, ENZYME INHIBITION, AND THE DIVERSE
ROLES ENZYMES PLAY IN METABOLISM IS CRUCIAL FOR STUDENTS AND ANYONE INTERESTED IN MOLECULAR BIOLOGY.
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WHAT ARE ENzYMES?

ENZYMES ARE BIOLOGICAL CATALYSTS, WHICH ARE PRIMARILY PROTEINS, ALTHOUGH SOME RNA MOLECULES (RIBOZYMES) ALSO
EXHIBIT CATALYTIC ACTIVITY. THEY ARE ESSENTIAL FOR VIRTUALLY ALL CELLULAR PROCESSES, ACCELERATING CHEMICAL
REACTIONS THAT WOULD OTHERWISE OCCUR TOO SLOWLY TO SUSTAIN LIFE. W/ITHOUT ENZYMES, THE METABOLIC PATHWAYS
THAT CONVERT FOOD INTO ENERGY, SYNTHESIZE ESSENTIAL MOLECULES, AND ELIMINATE WASTE PRODUCTS WOULD GRIND TO A
HALT. THE STUDY OF ENZYMES, KNOWN AS ENZYMOLOGY, IS A CORNERSTONE OF BIOCHEMISTRY AND MOLECULAR BIOLOGY,
PROVIDING INSIGHTS INTO THE INTRICATE WORKINGS OF LIVING CELLS. THIS SECTION INTRODUCES THE FUNDAMENTAL NATURE OF
ENZYMES AND THEIR INDISPENSABLE ROLE IN BIOLOGICAL SYSTEMS, ALIGNING WITH THE CORE CONCEPTS PRESENTED IN CAMPBELL
BioLoGY’s CHAPTER 11.

THESE REMARKABLE MOLECULES ARE HIGHLY SPECIFIC, MEANING EACH ENZYME TYPICALLY CATALYZES ONLY ONE OR A VERY
LIMITED NUMBER OF REACTIONS. THIS SPECIFICITY IS CRUCIAL FOR MAINTAINING ORDER AND CONTROL WITHIN THE COMPLEX
NETWORK OF BIOCHEMICAL REACTIONS OCCURRING WITHIN A CELL. THE PRECISE THREE-DIMENSIONAL STRUCTURE OF AN ENZYME
DICTATES ITS ABILITY TO BIND TO SPECIFIC SUBSTRATE MOLECULES AND FACILITATE THEIR CONVERSION INTO PRODUCTS.
UNDERSTANDING THIS SPECIFICITY IS KEY TO APPRECIATING THE ELEGANCE AND EFFICIENCY OF BIOLOGICAL CATALYSIS.

ENzYME STRUCTURE AND FUNCTION

THE FUNCTION OF AN ENZYME IS INTRINSICALLY LINKED TO ITS UNIQUE THREE-DIMENSIONAL STRUCTURE. MOST ENZYMES ARE
PROTEINS, COMPOSED OF LINEAR CHAINS OF AMINO ACIDS FOLDED INTO SPECIFIC, COMPLEX SHAPES. THIS INTRICATE FOLDING
CREATES AN ACTIVE SITE, A REGION ON THE ENZYME'S SURFACE WHERE THE SUBSTRATE BINDS AND THE CATALYTIC REACTION
TAKES PLACE. THE AMINO ACID SEQUENCE OF A PROTEIN DETERMINES ITS FINAL FOLDED STRUCTURE, AND ANY ALTERATION TO
THIS SEQUENCE, SUCH AS THROUGH MUTATIONS, CAN PROFOUNDLY IMPACT THE ENZYME'S ACTIVITY.

THE ACTIVE SITE AND SUBSTRATE SPECIFICITY



THE ACTIVE SITE IS A CRITICAL FEATURE OF ENZYME STRUCTURE. IT IS TYPICALLY A POCKET OR CLEFT WITHIN THE ENZYME'S
TERTIARY OR QUATERNARY STRUCTURE THAT HAS A SHAPE AND CHEMICAL ENVIRONMENT COMPLEMENTARY TO THE SUBSTRATE.
THIS COMPLEMENTARITY IS OFTEN DESCRIBED BY THE “LOCK AND KEY” MODEL, WHERE THE SUBSTRATE (KEY) FITS PERFECTLY
INTO THE ACTIVE SITE (LOCK). A MORE REFINED MODEL, THE “INpuceD FIT” MODEL, SUGGESTS THAT THE ACTIVE SITE CAN
UNDERGO A CONFORMATIONAL CHANGE UPON SUBSTRATE BINDING, FURTHER OPTIMIZING THE FIT AND PROMOTING CATALYSIS.
THIS DYNAMIC INTERACTION ENSURES HIGH SUBSTRATE SPECIFICITY.

THE PRECISE ARRANGEMENT OF AMINO ACID RESIDUES WITHIN THE ACTIVE SITE DETERMINES THE ENZYME'S SPECIFICITY. THESE
RESIDUES CAN PARTICIPATE IN VARIOUS INTERACTIONS WITH THE SUBSTRATE, INCLUDING HYDROGEN BONDS, IONIC BONDS,
HYDROPHOBIC INTERACTIONS, AND COVALENT BONDS. THESE INTERACTIONS STABILIZE THE ENZYME-SUBSTRATE COMPLEX AND
LOWER THE ACTIVATION ENERGY OF THE REACTION. THE CHEMICAL PROPERTIES OF THE ACTIVE SITE, SUCH AS ITS POLARITY
AND CHARGE DISTRIBUTION, ARE ALSO CRUCIAL FOR CATALYSIS.

CoracTors AND COENZYMES

MANY ENZYMES REQUIRE NON-PROTEIN MOLECULES CALLED COFACTORS OR COENZYMES TO FUNCTION PROPERLY. COFACTORS
ARE INORGANIC IONS, SUCH AS MG2+ OR ZN2+/ WHICH BIND TO THE ENZYME AND ASSIST IN CATALYSIS. COENZYMES ARE ORGANIC
MOLECULES, OFTEN DERIVED FROM VITAMINS, THAT ALSO BIND TO THE ENZYME AND PARTICIPATE DIRECTLY IN THE CHEMICAL
REACTION, OFTEN BY TRANSFERRING ELECTRONS OR CHEMICAL GROUPS. \W/HEN A COFACTOR OR COENZYME IS PERMANENTLY
BOUND TO AN ENZYME, IT IS CALLED A PROSTHETIC GROUP.

THESE ACCESSORY MOLECULES ARE VITAL FOR A WIDE RANGE OF ENZYMATIC REACTIONS. FOR INSTANCE, MANY ENZYMES
INVOLVED IN REDOX REACTIONS UTILIZE COENZYMES LIKE NAD+ or FAD. OTHER ENZYMES, PARTICULARLY THOSE INVOLVED IN
TRANSFERRING FUNCTIONAL GROUPS, RELY ON COENZYMES SUCH AS CoenzYME A. THE PRESENCE AND PROPER FUNCTIONING OF
THESE COFACTORS AND COENZYMES ARE ESSENTIAL FOR THE CATALYTIC EFFICIENCY OF MANY ENZYMES, HIGHLIGHTING THE
COMPLEX INTERPLAY OF MOLECULES WITHIN BIOLOGICAL SYSTEMS.

ENzYME ACTIVITY: FACTORS AFFECTING RATE

THE RATE AT WHICH AN ENZYME CATALYZES A REACTION IS NOT CONSTANT, IT CAN BE INFLUENCED BY SEVERAL ENVIRONMENTAL
AND CHEMICAL FACTORS. UNDERSTANDING THESE FACTORS IS CRUCIAL FOR COMPREHENDING HOW ENZYME ACTIVITY IS
CONTROLLED IN VIVO AND FOR OPTIMIZING ENZYME-DRIVEN PROCESSES IN BIOTECHNOLOGY. THE RATE OF AN ENZYME-CATALYZED
REACTION IS TYPICALLY MEASURED BY THE RATE OF DISAPPEARANCE OF THE SUBSTRATE OR THE RATE OF APPEARANCE OF THE
PRODUCT.

TEMPERATURE AND PH

TEMPERATURE HAS A SIGNIFICANT IMPACT ON ENZYME ACTIVITY. AS TEMPERATURE INCREASES, THE KINETIC ENERGY OF ENZYME
AND SUBSTRATE MOLECULES INCREASES, LEADING TO MORE FREQUENT COLLISIONS AND A HIGHER REACTION RATE. HO\X/EVER/
BEYOND AN OPTIMAL TEMPERATURE, ENZYME ACTIVITY DECREASES RAPIDLY BECAUSE THE INCREASED THERMAL ENERGY CAN
DISRUPT THE WEAK BONDS THAT MAINTAIN THE ENZYME'S THREE-DIMENSIONAL STRUCTURE, LEADING TO DENATURATION. EAcH
ENZYME HAS AN OPTIMAL TEMPERATURE RANGE FOR ACTIVITY.

SIMILARLY, PH PLAYS A CRITICAL ROLE. EACH ENZYME FUNCTIONS OPTIMALLY WITHIN A SPECIFIC PH RANGE. EXTREME PH
VALUES CAN ALTER THE IONIZATION OF AMINO ACID RESIDUES IN THE ACTIVE SITE, AFFECTING SUBSTRATE BINDING AND



CATALYSIS. THEY CAN ALSO LEAD TO IRREVERSIBLE DENATURATION OF THE ENZYME. FOR EXAMPLE, PEPSIN, AN ENZYME IN THE
STOMACH, WORKS BEST IN A HIGHLY ACIDIC ENVIRONMENT (PH 1.5-2.5), WHILE TRYPSIN, FOUND IN THE SMALL INTESTINE,
FUNCTIONS OPTIMALLY IN AN ALKALINE ENVIRONMENT (PH AROUND 8).

SuBSTRATE CONCENTRATION

THE CONCENTRATION OF THE SUBSTRATE ALSO DIRECTLY AFFECTS THE RATE OF AN ENZYME-CATALYZED REACTION. AT LOW
SUBSTRATE CONCENTRATIONS, THE REACTION RATE IS PROPORTIONAL TO THE SUBSTRATE CONCENTRATION BECAUSE THERE ARE
PLENTY OF FREE ENZYME ACTIVE SITES AVAILABLE. AS THE SUBSTRATE CONCENTRATION INCREASES, MORE ACTIVE SITES BECOME
OCCUPIED, AND THE RATE OF REACTION INCREASES. HO\X/E\/ER, AT HIGH SUBSTRATE CONCENTRATIONS, THE ENZYME BECOMES
SATURATED, MEANING ALL ACTIVE SITES ARE OCCUPIED. AT THIS POINT, FURTHER INCREASES IN SUBSTRATE CONCENTRATION DO
NOT SIGNIFICANTLY INCREASE THE REACTION RATE, AND THE ENZYME OPERATES AT ITS MAXIMUM VELOCITY (\/MAX). THis
RELATIONSHIP IS OFTEN DESCRIBED BY THE MICHAELIS-MENTEN KINETICS.

INHIBITORS AND ACTIVATORS

ENZYME ACTIVITY CAN BE MODULATED BY MOLECULES CALLED INHIBITORS AND ACTIVATORS. INHIBITORS DECREASE ENZYME
ACTIVITY, WHILE ACTIVATORS INCREASE IT. THERE ARE SEVERAL TYPES OF ENZYME INHIBITORS, INCLUDING COMPETITIVE AND
NON-COMPETITIVE INHIBITORS. COMPETITIVE INHIBITORS BIND TO THE ACTIVE SITE, BLOCKING SUBSTRATE BINDING, WHILE NON-
COMPETITIVE INHIBITORS BIND TO A SITE OTHER THAN THE ACTIVE SITE, CAUSING A CONFORMATIONAL CHANGE THAT REDUCES
CATALYTIC EFFICIENCY. ACTIVATORS CAN BIND TO AN ENZYME AND ENHANCE ITS ACTIVITY, OFTEN BY STABILIZING A MORE
ACTIVE CONFORMATION.

EnzYME REGULATION AND CONTROL

CELLS HAVE EVOLVED SOPHISTICATED MECHANISMS TO REGULATE ENZYME ACTIVITY, ENSURING THAT METABOLIC PATHWAYS
OPERATE EFFICIENTLY AND IN RESPONSE TO CELLULAR NEEDS. THIS REGULATION IS CRUCIAL FOR MAINTAINING HOMEOSTASIS AND
ALLOWING CELLS TO ADAPT TO CHANGING CONDITIONS. W/ ITHOUT PRECISE CONTROL, CELLULAR PROCESSES COULD BECOME
CHAOTIC, LEADING TO DISEASE.

ALLOSTERIC REGULATION

ALLOSTERIC REGULATION IS A KEY MECHANISM FOR CONTROLLING ENZYME ACTIVITY. ALLOSTERIC ENZYMES HAVE AN
ALLOSTERIC SITE, SEPARATE FROM THE ACTIVE SITE, WHERE REGULATORY MOLECULES CALLED ALLOSTERIC ACTIVATORS OR
INHIBITORS CAN BIND. BINDING OF AN ACTIVATOR STABILIZES THE ENZYME IN ITS ACTIVE CONFORMATION, INCREASING ITS
AFFINITY FOR THE SUBSTRATE OR ENHANCING ITS CATALYTIC RATE. CONVERSELY, BINDING OF AN INHIBITOR STABILIZES THE
ENZYME IN AN INACTIVE CONFORMATION, DECREASING ITS ACTIVITY. THIS TYPE OF REGULATION ALLOWS FOR FINE-TUNING OF
METABOLIC PATHWAYS THROUGH FEEDBACK MECHANISMS.

FeepBACK INHIBITION

FEEDBACK INHIBITION IS A COMMON FORM OF ALLOSTERIC REGULATION WHERE THE END PRODUCT OF A METABOLIC PATHWAY



INHIBITS AN ENZYME EARLIER IN THE PATHWAY. THIS IS AN EFFICIENT WAY TO PREVENT THE OVERPRODUCTION OF A PARTICULAR
MOLECULE. W/HEN THE CONCENTRATION OF THE END PRODUCT RISES, IT BINDS TO AN ALLOSTERIC SITE ON AN ENZYME AT OR
NEAR THE BEGINNING OF THE PATHWAY , EFFECTIVELY SHUTTING DOWN THE SYNTHESIS OF MORE OF THAT PRODUCT. THIS
PREVENTS WASTED ENERGY AND RESOURCES.

COVALENT MODIFICATION

SOME ENZYMES ARE REGULATED BY COVALENT MODIFICATION, WHERE A CHEMICAL GROUP IS ADDED TO OR REMOVED FROM THE
ENZYME. COMMON EXAMPLES INCLUDE PHOSPHORYLATION (ADDITION OF A PHOSPHATE GROUP)/ GLYCOSYLATION (ADDITION OF
A SUGAR MOLECULE), AND ACETYLATION. THESE MODIFICATIONS CAN ALTER THE ENZYME'S CONFORMATION, ACTIVITY, OR
LOCALIZATION WITHIN THE CELL. PHOSPHORYLATION, CATALYZED BY KINASES AND REVERSED BY PHOSPHATASES, IS A
PARTICULARLY WIDESPREAD REGULATORY MECHANISM IN CELLULAR SIGNALING.

ENzYMES IN METABOLISM

ENZYMES ARE THE WORKHORSES OF METABOLISM, DRIVING THE COMPLEX NETWORK OF CHEMICAL REACTIONS THAT SUSTAIN LIFE.
FROM THE BREAKDOWN OF GLUCOSE FOR ENERGY TO THE SYNTHESIS OF DNA AND PROTEINS, EVERY METABOLIC PROCESS RELIES
ON THE PRECISE CATALYTIC ACTION OF ENZYMES. [UNDERSTANDING THE ROLES OF SPECIFIC ENZYMES IS FUNDAMENTAL TO
COMPREHENDING HOW ORGANISMS OBTAIN AND UTILIZE ENERGY, GROW , AND REPRODUCE.

CATABOLIC AND ANABOLIC PATHWAYS

METABOLIC PATHWAYS CAN BE BROADLY CLASSIFIED INTO CATABOLIC AND ANABOLIC PATHWAYS. CATABOLIC PATHWAYS
BREAK DOWN COMPLEX MOLECULES INTO SIMPLER ONES, RELEASING ENERGY (E.G., CELLULAR RESPIRATION). ANABOLIC
PATHWAYS SYNTHESIZE COMPLEX MOLECULES FROM SIMPLER PRECURSORS, REQUIRING ENERGY INPUT (E.G., PROTEIN SYNTHESIS).
ENZYMES ARE ESSENTIAL FOR BOTH TYPES OF PATHWAYS, ENSURING THAT THESE ENERGY-TRANSFORMING AND MOLECULE-
BUILDING PROCESSES OCCUR IN A CONTROLLED AND EFFICIENT MANNER. FOR INSTANCE, GLYCOLYSIS, THE INITIAL BREAKDOWN OF
GLUCOSE, INVOLVES A SERIES OF TEN ENZYME-CATALYZED REACTIONS.

ENERGY PRODUCTION AND BIOSYNTHESIS

ENZYMES ARE CENTRAL TO ENERGY PRODUCTION THROUGH PROCESSES LIKE CELLULAR RESPIRATION AND PHOTOSYNTHESIS. THEY
CATALYZE THE REACTIONS THAT CAPTURE LIGHT ENERGY, BREAK DOWN FUEL MOLECULES, AND GENERATE ATP, THE CELL'S
PRIMARY ENERGY CURRENCY. SIMULTANEOUSLY, ENZYMES ARE INDISPENSABLE FOR BIOSYNTHESIS, ENABLING CELLS TO
CONSTRUCT THE VAST ARRAY OF MOLECULES NECESSARY FOR STRUCTURE AND FUNCTION, INCLUDING AMINO ACIDS,
NUCLEOTIDES, LIPIDS, AND CARBOHYDRATES. THE COORDINATED ACTION OF THOUSANDS OF ENZYMES ALLOWS FOR THE
INTRICATE AND EFFICIENT REGULATION OF CELLULAR METABOLISM.

THE IMPORTANCE OF ENZYMES IN BIOLOGICAL SYSTEMS

THE SIGNIFICANCE OF ENZYMES IN BIOLOGICAL SYSTEMS CANNOT BE OVERSTATED. | HEY ARE NOT MERELY PASSIVE
PARTICIPANTS IN BIOCHEMICAL REACTIONS; THEY ARE THE VERY ENGINES THAT POWER LIFE. FROM ENABLING MUSCLE



CONTRACTION AND NERVE IMPULSE TRANSMISSION TO FACILITATING DNA REPLICATION AND REPAIR, ENZYMES ARE INVOLVED IN
EVERY CONCEIVABLE BIOLOGICAL PROCESS. THEIR SPECIFICITY AND CATALYTIC EFFICIENCY ARE MARVELS OF BIOLOGICAL
ENGINEERING, ALLOWING FOR RAPID AND PRECISE CHEMICAL TRANSFORMATIONS UNDER MILD CELLULAR CONDITIONS.

DISRUPTIONS IN ENZYME FUNCTION CAN HAVE SEVERE CONSEQUENCES, LEADING TO A WIDE RANGE OF GENETIC DISORDERS KNOWN
AS INBORN ERRORS OF METABOLISM. FOR EXAMPLE, PHENYLKETONURIA (PKU) IS CAUSED BY A DEFICIENCY IN THE ENZYME
PHENYLALANINE HYDROXYLASE, WHICH NORMALLY CONVERTS THE AMINO ACID PHENYLALANINE INTO TYROSINE. WITHOUT THIS
ENZYME, PHENYLALANINE ACCUMULATES TO TOXIC LEVELS, CAUSING INTELLECTUAL DISABILITY. THE STUDY OF ENZYMES,
THEREFORE, HAS DIRECT IMPLICATIONS FOR UNDERSTANDING AND TREATING HUMAN DISEASES, MAKING CAMPBELL BioLogY
CHAPTER 11 A CRUCIAL LEARNING EXPERIENCE FOR ASPIRING SCIENTISTS AND HEALTHCARE PROFESSIONALS.

FAQ

QI \WHAT IS THE PRIMARY FUNCTION OF ENZYMES IN A BIOLOGICAL CONTEXT?

A: THE PRIMARY FUNCTION OF ENZYMES IS TO ACT AS BIOLOGICAL CATALYSTS, ACCELERATING THE RATE OF CHEMICAL
REACTIONS WITHIN LIVING ORGANISMS WITHOUT BEING CONSUMED IN THE PROCESS.

QZ How DOES ENZYME STRUCTURE RELATE TO ITS FUNCTION?

A: AN ENZYME'S SPECIFIC THREE-DIMENSIONAL STRUCTURE, PARTICULARLY THE SHAPE AND CHEMICAL PROPERTIES OF ITS ACTIVE
SITE, DICTATES ITS ABILITY TO BIND TO A PARTICULAR SUBSTRATE AND CATALYZE A SPECIFIC REACTION.

Q: WHAT ARE COFACTORS AND COENZYMES, AND WHY ARE THEY IMPORTANT FOR
ENZYME ACTIVITY?

A: COFACTORS ARE INORGANIC IONS OR ORGANIC MOLECULES THAT ASSIST ENZYMES IN THEIR CATALYTIC FUNCTION.
COENZYMES ARE ORGANIC MOLECULES, OFTEN DERIVED FROM VITAMINS, THAT PARTICIPATE DIRECTLY IN ENZYMATIC REACTIONS.
BOTH ARE ESSENTIAL FOR THE ACTIVITY OF MANY ENZYMES.

Q: How DO TEMPERATURE AND PH AFFECT ENZYME ACTIVITY?

A: TEMPERATURE AFFECTS ENZYME ACTIVITY BY INFLUENCING MOLECULAR MOTION; ACTIVITY INCREASES WITH TEMPERATURE UP
TO AN OPTIMAL POINT, AFTER WHICH DENATURATION OCCURS. PH AFFECTS ENZYME ACTIVITY BY ALTERING THE IONIZATION OF
AMINO ACID RESIDUES IN THE ACTIVE SITE AND CAN LEAD TO DENATURATION AT EXTREME VALUES.

QZ \WHAT IS ENZYME SATURATION, AND WHAT DOES IT SIGNIFY IN ENZYME KINETICS?

A: ENZYME SATURATION OCCURS WHEN ALL ACTIVE SITES OF AN ENZYME ARE OCCUPIED BY SUBSTRATE MOLECULES. AT
SATURATION, THE REACTION RATE REACHES ITS MAXIMUM VELOCITY (VMAX), AND FURTHER INCREASES IN SUBSTRATE
CONCENTRATION DO NOT INCREASE THE REACTION RATE.

QI EXPLAIN FEEDBACK INHIBITION AS A MECHANISM OF ENZYME REGULATION.

A: FEEDBACK INHIBITION IS A PROCESS WHERE THE END PRODUCT OF A METABOLIC PATHWAY INHIBITS AN ENZYME AT AN EARLIER
STEP IN THE PATHWAY. THIS PREVENTS THE OVERPRODUCTION OF THE END PRODUCT AND CONSERVES CELLULAR RESOURCES.



Q: WHAT IS ALLOSTERIC REGULATION OF ENZYMES?

A: ALLOSTERIC REGULATION INVOLVES THE BINDING OF A REGULATORY MOLECULE TO AN ALLOSTERIC SITE ON THE ENZYME,
WHICH IS DISTINCT FROM THE ACTIVE SITE. THIS BINDING ALTERS THE ENZYME'S CONFORMATION AND CONSEQUENTLY ITS
ACTIVITY, EITHER INCREASING (ACTIVATION) OR DECREASING (INHIBITION) IT.

QZ CAN ENZYMES BE INHIBITED , AND WHAT ARE THE MAIN TYPES OF ENZYME INHIBITION?

A: YES, ENZYMES CAN BE INHIBITED. THE MAIN TYPES OF ENZYME INHIBITION INCLUDE COMPETITIVE INHIBITION, \WHERE AN INHIBITOR
MOLECULE RESEMBLES THE SUBSTRATE AND COMPETES FOR BINDING TO THE ACTIVE SITE, AND NON-COMPETITIVE INHIBITION,
WHERE THE INHIBITOR BINDS TO A DIFFERENT SITE AND ALTERS THE ENZYME'S CONFORMATION.

QI \WHAT ARE SOME EXAMPLES OF ENZYMES INVOLVED IN METABOLISM?

A: ENZYMES INVOLVED IN METABOLISM INCLUDE THOSE IN GLYCOLYSIS (E.G., HEXOKINASE), CELLULAR RESPIRATION (E.G.,
CITRATE SYNTHASE), AND DNA RepLICATION (E.G., DNA POLYMERASE).

Q: WHY ARE ENZYMES CRUCIAL FOR LIFE?

A: ENZYMES ARE CRUCIAL FOR LIFE BECAUSE THEY ACCELERATE ESSENTIAL BIOCHEMICAL REACTIONS, ALLOWING METABOLIC
PROCESSES, ENERGY PRODUCTION, BIOSYNTHESIS, AND OTHER VITAL CELLULAR FUNCTIONS TO OCCUR AT RATES COMPATIBLE
\WITH LIFE.
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