CELLULAR PHYSIOLOGY CONCEPTS

CELLULAR PHYSIOLOGY CONCEPTS FORM THE BEDROCK OF OUR UNDERSTANDING OF LIFE, DELVING INTO THE INTRICATE WORKINGS
OF THE FUNDAMENTAL UNITS OF ALL LIVING ORGANISMS. FROM THE MICROSCOPIC DANCE OF MOLECULES WITHIN A SINGLE CELL
TO THE COORDINATED ACTIVITIES OF TRILLIONS, GRASPING THESE PRINCIPLES IS CRUCIAL FOR FIELDS RANGING FROM MEDICINE AND
BIOTECHNOLOGY TO ENVIRONMENTAL SCIENCE. THIS COMPREHENSIVE ARTICLE WILL EXPLORE THE ESSENTIAL CELLULAR
PHYSIOLOGY CONCEPTS, EXAMINING KEY CELLULAR STRUCTURES, THEIR FUNCTIONS, AND THE DYNAMIC PROCESSES THAT GOVERN
CELLULAR LIFE. WE WILL NAVIGATE THROUGH TOPICS SUCH AS CELL MEMBRANES, ENERGY METABOLISM, CELLULAR
COMMUNICATION, AND CELL DIVISION, PROVIDING A DETAILED AND AUTHORITATIVE OVERVIEW OF THIS VITAL AREA OF BIOLOGY.
PREPARE TO UNLOCK THE SECRETS OF THE CELL AND APPRECIATE THE COMPLEXITY AND ELEGANCE OF LIFE AT ITS MOST BASIC
LEVEL.
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THe CeLL MeMBRANE:; GATEKEEPER AND COMMUNICATOR

THE CELL MEMBRANE, ALSO KNOWN AS THE PLASMA MEMBRANE, IS A VITAL ORGANELLE THAT ENCLOSES THE CELL, SEPARATING
ITS INTERNAL ENVIRONMENT FROM THE EXTERNAL SURROUNDINGS. THIS SELECTIVELY PERMEABLE BARRIER IS NOT MERELY A
PASSIVE CONTAINER; IT ACTIVELY REGULATES THE PASSAGE OF SUBSTANCES INTO AND OUT OF THE CELL, A PROCESS CRITICAL
FOR MAINTAINING CELLULAR HOMEOSTASIS. |TS STRUCTURE, PRIMARILY A PHOSPHOLIPID BILAYER EMBEDDED WITH PROTEINS,
CARBOHYDRATES, AND CHOLESTEROL, DICTATES ITS FLUID AND DYNAMIC NATURE.

STRUCTURE OF THE PHOSPHOLIPID BILAYER

THE FUNDAMENTAL STRUCTURE OF THE CELL MEMBRANE IS THE PHOSPHOLIPID BILAYER. PHOSPHOLIPIDS ARE AMPHIPATHIC
MOLECULES, MEANING THEY POSSESS BOTH HYDROPHILIC <\X/ATER‘ATTRACTING> HEADS AND HYDROPHOBIC (\X/ATER‘REPELLING)
TAILS. IN AN AQUEOUS ENVIRONMENT , THESE MOLECULES SPONTANEOUSLY ARRANGE THEMSELVES INTO A BILAYER, WITH THE
HYDROPHILIC HEADS FACING OUTWARDS TOWARDS THE EXTRACELLULAR FLUID AND THE CYTOPLASM, AND THE HYDROPHOBIC
TAILS ORIENTED INWARDS, SHIELDED FROM W ATER. THIS ARRANGEMENT CREATES A STABLE YET FLEXIBLE BARRIER.

MeMBRANE PROTEINS: DIVERSE ROLES

EMBEDDED WITHIN OR ASSOCIATED WITH THE PHOSPHOLIPID BILAYER ARE VARIOUS MEMBRANE PROTEINS, WHICH PERFORM A
MULTITUDE OF ESSENTIAL FUNCTIONS. THESE PROTEINS CAN BE INTEGRAL, SPANNING THE ENTIRE MEMBRANE, OR PERIPHERAL,
ATTACHED TO THE SURFACE. THEIR ROLES INCLUDE ACTING AS CHANNELS FOR SPECIFIC ION OR MOLECULE TRANSPORT, SERVING
AS RECEPTORS FOR SIGNALING MOLECULES, FACILITATING ENZYMATIC ACTIVITY, AND PROVIDING STRUCTURAL SUPPORT TO THE
CELL. THE MOSAIC NATURE OF THE MEMBRANE, WITH PROTEINS FLOATING WITHIN THE LIPID SEA, ALLOWS FOR DYNAMIC
INTERACTIONS AND CELLULAR RESPONSES.

CELLULAR REesPIRATION: THE PowerHOUSE oF THE CELL

CELLULAR RESPIRATION IS THE METABOLIC PROCESS BY WHICH CELLS CONVERT BIOCHEMICAL ENERGY FROM NUTRIENTS INTO
ADENOSINE TRIPHOSPHATE (ATP), THE PRIMARY ENERGY CURRENCY OF THE CELL. [HIS COMPLEX SERIES OF REACTIONS OCCURS
IN DIFFERENT CELLULAR COMPARTMENTS, FROM THE CYTOPLASM TO THE MITOCHONDRIA, AND IS ESSENTIAL FOR POWERING



NEARLY ALL CELLULAR ACTIVITIES. UNDERSTANDING CELLULAR RESPIRATION IS KEY TO COMPREHENDING HOW ORGANISMS
SUSTAIN LIFE AND GENERATE THE ENERGY REQUIRED FOR GROWTH, MOVEMENT , AND MAINTENANCE.

GLycoLYsis: THE INITIAL BREAKDOWN OF GLUCOSE

THE FIRST STAGE OF CELLULAR RESPIRATION IS GLYCOLYSIS, WHICH TAKES PLACE IN THE CYTOPLASM. DURING GLYCOLYSIS, A
MOLECULE OF GLUCOSE (A SIX-CARBON SUGAR) IS BROKEN DOWN INTO TWO MOLECULES OF PYRUVATE (A THREE-CARBON
COMPOUND). THIS PROCESS YIELDS A SMALL NET GAIN OF ATP AND ALSO PRODUCES REDUCED NICOTINAMIDE ADENINE
DINUCLEOTIDE (NADH), AN ELECTRON CARRIER THAT WILL BE USED IN LATER STAGES. GLYCOLYSIS CAN OCCUR IN BOTH THE
PRESENCE AND ABSENCE OF OXYGEN, MAKING IT A UNIVERSAL PATHWAY FOR ENERGY EXTRACTION.

THe Krees CycLE: FURTHER ENERGY EXTRACTION

FOLLOWING GLYCOLYSIS, PYRUVATE ENTERS THE MITOCHONDRIA (IN AEROBIC RESPIRATION) AND IS CONVERTED INTO ACETYL-
CoA. ACETYL-COA THEN ENTERS THE KREBS CYCLE, ALSO KNOWN AS THE CITRIC ACID CYCLE. THIS CYCLICAL SERIES OF
REACTIONS FURTHER OXIDIZES THE CARBON ATOMS FROM GLUCOSE, RELEASING CARBON DIOXIDE AS A WASTE PRODUCT. THE
KREBS CYCLE GENERATES A SMALL AMOUNT OF ATP DIRECTLY, BUT ITS PRIMARY CONTRIBUTION IS THE PRODUCTION OF
SIGNIFICANT QUANTITIES OF REDUCED ELECTRON CARRIERS, NADH AND FLAVIN ADENINE DINUCLEOTIDE (FADH2).

OXIDATIVE PHOSPHORYLATION: ATP SYNTHESIS

THE FINAL AND MOST PRODUCTIVE STAGE OF CELLULAR RESPIRATION IS OXIDATIVE PHOSPHORYLATION. THIS PROCESS OCCURS
ACROSS THE INNER MITOCHONDRIAL MEMBRANE AND INVOLVES TWO MAIN COMPONENTS: THE ELECTRON TRANSPORT CHAIN AND
CHEMIOSMOSIS. THE ELECTRON TRANSPORT CHAIN UTILIZES THE ENERGY STORED IN NADH AnD FADHZ2 TO PUMP PROTONS
ACROSS THE INNER MITOCHONDRIAL MEMBRANE, CREATING A PROTON GRADIENT. CHEMIOSMOSIS THEN HARNESSES THE POTENTIAL
ENERGY OF THIS GRADIENT TO DRIVE THE SYNTHESIS OF LARGE AMOUNTS OF ATP BY AN ENZYME CALLED ATP SYNTHASE.

PrROTEIN SYNTHESIS AND THE GENETIC CODE

PROTEINS ARE THE WORKHORSES OF THE CELL, PERFORMING A VAST ARRAY OF FUNCTIONS ESSENTIAL FOR LIFE. THEIR SYNTHESIS
IS A TIGHTLY REGULATED PROCESS DICTATED BY THE GENETIC INFORMATION ENCODED WITHIN DNA. UNDERST ANDING PROTEIN
SYNTHESIS, FROM TRANSCRIPTION OF DNA TO TRANSLATION OF MRNA, IS FUNDAMENTAL TO GRASPING HOW CELLULAR
STRUCTURES ARE BUILT AND CELLULAR FUNCTIONS ARE CARRIED OUT. THIS INTRICATE MOLECULAR MACHINERY ENSURES THAT
THE RIGHT PROTEINS ARE MADE AT THE RIGHT TIME AND IN THE RIGHT AMOUNTS.

TrRANSCRIPTION: FROM DNA TO MRNA

TRANSCRIPTION IS THE FIRST STEP IN PROTEIN SYNTHESIS, WHERE THE GENETIC INFORMATION ENCODED IN A DNA SEQUENCE IS
COPIED INTO A MESSENGER RNA (MRNA) MOLECULE. THIS PROCESS OCCURS IN THE NUCLEUS OF EUKARYOTIC CELLS. AN ENZYME
CALLED RNA POLYMERASE BINDS TO A SPECIFIC REGION OF DNA CALLED A PROMOTER, UNWINDS THE DNA DOUBLE HELIX, AND
SYNTHESIZES A COMPLEMENTARY MRNA STRAND USING ONE OF THE DNA STRANDS AS A TEMPLATE. THE MRNA MOLECULE THEN
LEAVES THE NUCLEUS AND TRAVELS TO THE CYTOPLASM.

TRANSLATION: FROM MRNA To PROTEIN

TRANSLATION IS THE PROCESS WHERE THE SEQUENCE OF CODONS (THREE-NUCLEOTIDE UNITS) IN THE MRNA MOLECULE IS
DECODED TO ASSEMBLE A SPECIFIC SEQUENCE OF AMINO ACIDS, FORMING A POLYPEPTIDE CHAIN THAT WILL FOLD INTO A
FUNCTIONAL PROTEIN. THIS OCCURS IN THE CYTOPLASM ON RIBOSOMES, WHICH ARE MOLECULAR MACHINES COMPOSED OF
RIBOSOMAL RNA (RRNA) AND PROTEINS. TRANSFER RNA (TRNA) MOLECULES, EACH CARRYING A SPECIFIC AMINO ACID AND
POSSESSING AN ANTICODON COMPLEMENTARY TO AN MRNA CODON, BRING THE CORRECT AMINO ACIDS TO THE RIBOSOME. THE
RIBOSOME CATALYZES THE FORMATION OF PEPTIDE BONDS BETWEEN ADJACENT AMINO ACIDS, ELONGATING THE POLYPEPTIDE
CHAIN.



CELLULAR SIGNALING: ORCHESTRATING CELLULAR ACTIVITIES

CELLS DO NOT EXIST IN ISOLATION; THEY CONSTANTLY INTERACT WITH THEIR ENVIRONMENT AND WITH OTHER CELLS THROUGH
A COMPLEX NETWORK OF SIGNALING PATHWAYS. CELLULAR SIGNALING ALLOWS CELLS TO RESPOND TO EXTERNAL STIMULI,
COORDINATE THEIR ACTIVITIES, AND MAINTAIN ORGANISMAL HOMEOSTASIS. THESE COMMUNICATION SYSTEMS ARE VITAL FOR
PROCESSES SUCH AS GROWTH, DEVELOPMENT, METABOLISM, AND IMMUNE RESPONSES. DISRUPTIONS IN CELLULAR SIGNALING CAN
LEAD TO VARIOUS DISEASES.

Types oF CELL SIGNALING

CELL SIGNALING CAN BE BROADLY CATEGORIZED BASED ON THE DISTANCE BETWEEN THE SIGNALING CELL AND THE TARGET CELL.

* ENDOCRINE SIGNALING INVOLVES HORMONES PRODUCED BY ENDOCRINE GLANDS THAT TRAVEL THROUGH THE
BLOODSTREAM TO TARGET CELLS THROUGHOUT THE BODY.

® PARACRINE SIGNALING OCCURS WHEN A CELL RELEASES SIGNALING MOLECULES THAT ACT ON NEARBY TARGET CELLS,
SUCH AS DURING EMBRYONIC DEVELOPMENT.

® AUTOCRINE SIGNALING IS WHEN A CELL SIGNALS ITSELF BY RELEASING MOLECULES THAT BIND TO RECEPTORS ON ITS OWN
SURFACE.

® DIRECT CONTACT SIGNALING, ALSO KNOWN AS JUXTACRINE SIGNALING, INVOLVES CELL-TO-CELL RECOGNITION THROUGH
MOLECULES ON THEIR SURFACES OR THROUGH GAP JUNCTIONS THAT ALLOW DIRECT PASSAGE OF SMALL MOLECULES.

SIGNAL TRANSDUCTION PATHWAYS

ONCE A SIGNALING MOLECULE, OR LIGAND, BINDS TO ITS SPECIFIC RECEPTOR ON THE TARGET CELL, A CASCADE OF
INTRACELLULAR EVENTS, KNOWN AS A SIGNAL TRANSDUCTION PATHWAY, IS INITIATED. THESE PATHWAYS OFTEN INVOLVE A
SERIES OF PROTEIN PHOSPHORYLATIONS AND DEPHOSPHORYLATIONS, WHICH AMPLIFY THE INITIAL SIGNAL AND LEAD TO A
SPECIFIC CELLULAR RESPONSE. COMMON RESPONSES INCLUDE CHANGES IN GENE EXPRESSION, ENZYME ACTIVITY, ION CHANNEL
OPENING, OR CELL MOVEMENT. THE COMPLEXITY OF THESE PATHWAYS ALLOWS FOR FINE-TUNING OF CELLULAR RESPONSES.

CeLL Division: GROWTH, REPAIR, AND REPRODUCTION

CELL DIVISION IS A FUNDAMENTAL PROCESS THAT UNDERLIES GROWTH, REPAIR OF DAMAGED TISSUES, AND THE REPRODUCTION
OF ORGANISMS. EUKARYOTIC CELLS UNDERGO TWO MAIN TYPES OF DIVISION: MITOSIS AND MEIOSIS. MITOSIS IS RESPONSIBLE FOR
SOMATIC CELL DIVISION, PRODUCING GENETICALLY IDENTICAL DAUGHTER CELLS, WHILE MEIOSIS IS INVOLVED IN THE PRODUCTION
OF GAMETES FOR SEXUAL REPRODUCTION, GENERATING GENETICALLY DIVERSE HAPLOID CELLS.

MiTosis: CReATING IDENTICAL DAUGHTER CELLS

MITOSIS IS A CONTINUOUS PROCESS THAT IS TYPICALLY DIVIDED INTO SEVERAL PHASES: PROPHASE, METAPHASE, ANAPHASE,
AND TELOPHASE, FOLLOWED BY CYTOKINESIS. DURING MITOSIS, THE CELL REPLICATES ITS DNA AND THEN DIVIDES ITS NUCLEUS
AND CYTOPLASM TO PRODUCE TWO DAUGHTER CELLS THAT ARE GENETICALLY IDENTICAL TO THE PARENT CELL. THIS PROCESS
IS CRUCIAL FOR GROWTH FROM A SINGLE FERTILIZED EGG TO A COMPLEX MULTICELLULAR ORGANISM, AS WELL AS FOR REPLACING
WORN-OUT OR DAMAGED CELLS THROUGHOUT AN ORGANISM’S LIFE.



MEelosis: GENERATING GENETIC DIVERSITY

MEIOSIS IS A SPECIALIZED TYPE OF CELL DIVISION THAT OCCURS IN GERM CELLS TO PRODUCE GAMETES (SPERM AND EGG CELLS).
[T INVOLVES TWO ROUNDS OF DIVISION, MEIOSIS | AND MEIOSIS ||, RESULTING IN FOUR HAPLOID DAUGHTER CELLS, EACH WITH
HALF THE NUMBER OF CHROMOSOMES AS THE PARENT CELL. KEY EVENTS IN MEIOSIS |, SUCH AS CROSSING OVER (EXCHANGE OF
GENETIC MATERIAL BETWEEN HOMOLOGOUS CHROMOSOMES) AND INDEPENDENT ASSORTMENT OF CHROMOSOMES, CONTRIBUTE
SIGNIFICANTLY TO GENETIC VARIATION IN OFFSPRING, WHICH IS ESSENTIAL FOR ADAPTATION AND EVOLUTION.

CELLULAR TRANSPORT MECHANISMS

THE MOVEMENT OF SUBSTANCES ACROSS THE CELL MEMBRANE IS A CRITICAL ASPECT OF CELLULAR PHYSIOLOGY. CELLS MUST
IMPORT ESSENTIAL NUTRIENTS AND EXPORT WASTE PRODUCTS, WHILE ALSO MAINTAINING SPECIFIC INTRACELLULAR
CONCENTRATIONS OF IONS AND MOLECULES. THESE TRANSPORT PROCESSES CAN BE BROADLY CLASSIFIED AS PASSIVE OR
ACTIVE, DEPENDING ON WHETHER THEY REQUIRE CELLULAR ENERGY.

PAssiveE TRANSPORT: No ENERGY REQUIRED

PASSIVE TRANSPORT MECHANISMS DO NOT REQUIRE THE CELL TO EXPEND METABOLIC ENERGY. THEY RELY ON THE
CONCENTRATION GRADIENTS OF THE TRANSPORTED SUBSTANCES.

® SIMPLE DIFFUSION IS THE MOVEMENT OF SMALL, LIPID-SOLUBLE MOLECULES DIRECTLY ACROSS THE PHOSPHOLIPID
BILAYER, DOWN THEIR CONCENTRATION GRADIENT.

¢ FACILITATED DIFFUSION INVOLVES THE ASSISTANCE OF MEMBRANE PROTEINS, SUCH AS CHANNELS OR CARRIERS, TO MOVE
LARGER OR CHARGED MOLECULES ACROSS THE MEMBRANE, STILL FOLLOWING THE CONCENTRATION GRADIENT.

e OSMOSIS IS A SPECIAL TYPE OF DIFFUSION SPECIFICALLY FOR WATER MOLECULES, MOVING ACROSS A SELECTIVELY
PERMEABLE MEMBRANE FROM AN AREA OF LOWER SOLUTE CONCENTRATION TO AN AREA OF HIGHER SOLUTE
CONCENTRATION.

ACTIVE TRANSPORT: ENERGY-DEPENDENT MOVEMENT

ACTIVE TRANSPORT MECHANISMS, IN CONTRAST, REQUIRE THE CELL TO EXPEND ENERGY, USUALLY IN THE FORM OF ATP, TO
MOVE SUBSTANCES AGAINST THEIR CONCENTRATION GRADIENT OR TO MOVE LARGE QUANTITIES OF SUBSTANCES. MEMBRANE
PROTEINS, KNOWN AS PUMPS, BIND TO SPECIFIC MOLECULES OR IONS AND USE ENERGY TO TRANSLOCATE THEM ACROSS THE
MEMBRANE. EXAMPLES INCLUDE THE SODIUM-POTASSIUM PUMP, WHICH MAINTAINS ION GRADIENTS CRUCIAL FOR NERVE IMPULSE
TRANSMISSION AND MUSCLE CONTRACTION, AND ENDOCYTOSIS AND EXOCYTOSIS, WHICH ARE BULK TRANSPORT MECHANISMS
FOR MOVING LARGE PARTICLES OR LARGE QUANTITIES OF MOLECULES INTO OR OUT OF THE CELL, RESPECTIVELY.

QZ W/HAT ARE THE FUNDAMENTAL PRINCIPLES OF CELLULAR PHYSIOLOGY?

A: THE FUNDAMENTAL PRINCIPLES OF CELLULAR PHYSIOLOGY ENCOMPASS THE STUDY OF HOW CELLS FUNCTION AT A
MOLECULAR AND SYSTEMIC LEVEL. THIS INCLUDES UNDERSTANDING THE STRUCTURE AND FUNCTION OF CELLULAR COMPONENTS
LIKE THE CELL MEMBRANE, ORGANELLES, AND CYTOSKELETON, AS WELL AS THE VITAL PROCESSES OF ENERGY METABOLISM
(CELLULAR RESPIRATION), PROTEIN SYNTHESIS, CELL SIGNALING, CELL DIVISION, AND TRANSPORT OF SUBSTANCES ACROSS
MEMBRANES.

QI WHY IS THE CELL MEMBRANE CONSIDERED SELECTIVELY PERMEABLE?

A: THE CELL MEMBRANE IS CONSIDERED SELECTIVELY PERMEABLE BECAUSE ITS STRUCTURE, A PHOSPHOLIPID BILAYER WITH
EMBEDDED PROTEINS, CONTROLS WHICH SUBSTANCES CAN PASS THROUGH. THE HYDROPHOBIC CORE OF THE BILAYER PREVENTS
THE FREE PASSAGE OF POLAR MOLECULES AND IONS, WHILE SPECIFIC PROTEIN CHANNELS AND TRANSPORTERS FACILITATE THE



REGULATED MOVEMENT OF ESSENTIAL SUBSTANCES IN AND OUT OF THE CELL.

QZ W/HAT IS THE ROLE OF MITOCHONDRIA IN CELLULAR PHYSIOLOGY?

A: MITOCHONDRIA ARE OFTEN REFERRED TO AS THE “POWERHOUSES” OF THE CELL BECAUSE THEY ARE THE PRIMARY SITES OF
CELLULAR RESPIRATION. THROUGH A SERIES OF METABOLIC PATHWAYS INCLUDING THE KREBS CYCLE AND OXIDATIVE
PHOSPHORYLATION, MITOCHONDRIA EFFICIENTLY CONVERT GLUCOSE AND OTHER FUEL MOLECULES INTO ATP, THE MAIN ENERGY
CURRENCY THAT FUELS MOST CELLULAR ACTIVITIES.

Q: How DO CELLS COMMUNICATE WITH EACH OTHER?

A: CELLS COMMUNICATE THROUGH VARIOUS SIGNALING MECHANISMS. ENDOCRINE SIGNALING USES HORMONES TRANSPORTED BY
THE BLOODSTREAM, PARACRINE SIGNALING AFFECTS NEARBY CELLS, AUTOCRINE SIGNALING TARGETS THE CELL ITSELF, AND
DIRECT CONTACT SIGNALING INVOLVES CELL-TO-CELL RECOGNITION. THESE SIGNALS BIND TO SPECIFIC RECEPTORS, INITIATING
INTRACELLULAR TRANSDUCTION PATHWAYS THAT LEAD TO A CELLULAR RESPONSE.

QZ W/HAT IS THE DIFFERENCE BETWEEN MITOSIS AND MEIOSIS?

A: MITOSIS IS A PROCESS OF CELL DIVISION THAT RESULTS IN TWO DAUGHTER CELLS GENETICALLY IDENTICAL TO THE PARENT

CELL, CRUCIAL FOR GROWTH AND REPAIR. MEIOSIS, ON THE OTHER HAND, IS A SPECIALIZED DIVISION FOR SEXUAL REPRODUCTION
THAT PRODUCES FOUR GENETICALLY DIVERSE HAPLOID DAUGHTER CELLS (GAMETES) WITH HALF THE NUMBER OF CHROMOSOMES

AS THE PARENT CELL.

QZ EXPLAIN THE CONCEPT OF PASSIVE TRANSPORT ACROSS THE CELL MEMBRANE.

A: PASSIVE TRANSPORT REFERS TO THE MOVEMENT OF SUBSTANCES ACROSS THE CELL MEMBRANE WITHOUT THE EXPENDITURE
OF CELLULAR ENERGY. THIS MOVEMENT IS DRIVEN BY CONCENTRATION GRADIENTS AND INCLUDES SIMPLE DIFFUSION (FOR LIPID-
SOLUBLE MOLECULES), FACILITATED DIFFUSION (USING MEMBRANE PROTEINS), AND OSMOSIS (THE MOVEMENT OF WATER).

Q: WHAT IS THE SIGNIFICANCE OF DNA AND RNA IN PROTEIN SYNTHESIS?

A: DNA SERVES AS THE GENETIC BLUEPRINT, CONTAINING THE INSTRUCTIONS FOR BUILDING PROTEINS. DURING TRANSCRIPTION, A
coMPLEMENTARY RNA MoLecuLE (MRNA) Is SYNTHESIZED FROM DNA. THIS MRNA THEN TRAVELS TO RIBOSOMES IN THE
CYTOPLASM, WHERE IT IS TRANSLATED INTO A SPECIFIC SEQUENCE OF AMINO ACIDS TO FORM A POLYPEPTIDE CHAIN, WHICH
FOLDS INTO A FUNCTIONAL PROTEIN.

Q: How DOES CELLULAR RESPIRATION GENERATE ATP?

A: CELLULAR RESPIRATION GENERATES ATP THROUGH A SERIES OF STAGES: GLYCOLYSIS (IN THE CYTOPLASM), THE KREBS
cycLE (IN THE MITOCHONDRIA), AND OXIDATIVE PHOSPHORYLATION (ON THE INNER MITOCHONDRIAL MEMBRANE). OXIDATIVE
PHOSPHORYLATION IS THE MOST SIGNIFICANT ATP-PRODUCING STAGE, UTILIZING A PROTON GRADIENT GENERATED BY ELECTRON
TRANSPORT TO DRIVE ATP SYNTHASE.
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