BIOLOGY UNIT 2 REVIEW

BIOLOGY UNIT 2 REVIEW COVERS ESSENTIAL CONCEPTS THAT BUILD UPON FOUNDATIONAL BIOLOGICAL PRINCIPLES INTRODUCED
IN THE FIRST UNIT. THIS UNIT TYPICALLY EXPLORES THE CHEMISTRY OF LIFE, CELLULAR STRUCTURES, AND ENERGY
TRANSFORMATIONS CRITICAL FOR UNDERSTANDING LIVING ORGANISMS. |T PROVIDES A COMPREHENSIVE EXAMINATION OF
BIOMOLECULES, CELL THEORY, ORGANELLES, AND METABOLIC PROCESSES LIKE PHOTOSYNTHESIS AND CELLULAR RESPIRATION.
REVIEWING THESE TOPICS THOROUGHLY IS CRUCIAL FOR MASTERING BIOLOGY AT THE HIGH SCHOOL OR INTRODUCTORY COLLEGE
LEVEL. THIS ARTICLE WILL GUIDE YOU THROUGH A DETAILED BIOLOGY UNIT 2 REVIEW, PRESENTING KEY IDEAS AND PROCESSES
NECESSARY FOR ACADEMIC SUCCESS AND PRACTICAL UNDERSTANDING. THE FOLLOWING SECTIONS WILL BREAK DOWN EACH
MAJOR TOPIC IN CLEAR, ORGANIZED SEGMENTS TO FACILITATE EFFECTIVE LEARNING.

® BIOMOLECULES AND THEIR FUNCTIONS

CELL STRUCTURE AND FUNCTION

CELL MEMBRANE AND TRANSPORT MECHANISMS

ENERGY AND MeTABOLISM IN CELLS

® PHOTOSYNTHESIS AND CELLULAR RESPIRATION

BIOMOLECULES AND THEIR FUNCTIONS

UNDERST ANDING BIOMOLECULES IS FUNDAMENTAL TO BIOLOGY UNIT 2 REVIEW AS THESE MOLECULES FORM THE BASIS OF ALL
LIVING ORGANISMS. BIOMOLECULES INCLUDE CARBOHYDRATES, LIPIDS, PROTEINS, AND NUCLEIC ACIDS, EACH SERVING DISTINCT
ROLES IN CELLULAR STRUCTURE AND FUNCTION.

CARBOHYDRATES

CARBOHYDRATES ARE ORGANIC COMPOUNDS COMPOSED OF CARBON, HYDROGEN, AND OXYGEN, PRIMARILY SERVING AS ENERGY
SOURCES AND STRUCTURAL COMPONENTS. SIMPLE SUGARS, OR MONOSACCHARIDES LIKE GLUCOSE, PROVIDE IMMEDIATE ENERGY,
WHILE POLYSACCHARIDES SUCH AS STARCH AND CELLULOSE SERVE AS STORAGE AND STRUCTURAL MOLECULES RESPECTIVELY.

LipiDs

LIPIDS INCLUDE FATS, OILS, AND PHOSPHOLIPIDS, CHARACTERIZED BY THEIR HYDROPHOBIC NATURE. THEY ARE VITAL FOR LONG-
TERM ENERGY STORAGE, INSULATION, AND FORMING CELLULAR MEMBRANES. PHOSPHOLIPIDS, IN PARTICULAR, ARE CRUCIAL FOR
CREATING THE LIPID BILAYER OF CELL MEMBRANES.

PROTEINS

PROTEINS ARE COMPOSED OF AMINO ACIDS AND PERFORM DIVERSE FUNCTIONS INCLUDING CATALYZING BIOCHEMICAL REACTIONS
AS ENZYMES, PROVIDING STRUCTURAL SUPPORT, AND FACILITATING CELLULAR COMMUNICATION. THEIR COMPLEX STRUCTURES
DETERMINE THEIR SPECIFIC ROLES WITHIN THE CELL.



NucLEIC ACIDS

NucLEIC ACIDS SUCH AS DNA AND RNA ARE RESPONSIBLE FOR STORING AND TRANSMITTING GENETIC INFORMATION. DNA HoOLDS
THE BLUEPRINT FOR PROTEIN SYNTHESIS, WHEREAS RNA PLAYS VARIOUS ROLES IN TRANSLATING THIS GENETIC CODE INTO
FUNCTIONAL PROTEINS.

o CARBOHYDRATES: ENERGY AND STRUCTURE
¢ | IPIDS: ENERGY STORAGE AND MEMBRANE STRUCTURE
® PROTEINS: ENZYMES, STRUCTURE, AND REGULATION

o NUCLEIC ACIDS: GENETIC INFORMATION STORAGE

CELL STRUCTURE AND FUNCTION

CELLS ARE THE FUNDAMENTAL UNITS OF LIFE, AND UNDERSTANDING THEIR COMPONENTS IS A CENTRAL FOCUS OF BIOLOGY UNIT 2
REVIEW. BOTH PROKARYOTIC AND EUKARYOTIC CELLS CONTAIN SPECIALIZED ORGANELLES THAT PERFORM UNIQUE FUNCTIONS
CRITICAL TO CELL SURVIVAL AND ACTIVITY.

ProkARYOTIC VS. EUkARYOTIC CELLS

PROKARYOTIC CELLS, WHICH INCLUDE BACTERIA AND ARCHAEA, LACK MEMBRANE-BOUND ORGANELLES AND A DEFINED NUCLEUS.
EukARYOTIC CELLS, FOUND IN PLANTS, ANIMALS, FUNGI, AND PROTISTS, POSSESS MEMBRANE-BOUND ORGANELLES SUCH AS THE
NUCLEUS, MITOCHONDRIA, AND ENDOPLASMIC RETICULUM, ENABLING COMPARTMENTALIZED CELLULAR PROCESSES.

Key ORGANELLES AND THEIR ROLES

ORGANELLES SUCH AS THE NUCLEUS CONTROL GENETIC INFORMATION STORAGE AND EXPRESSION, MITOCHONDRIA GENERATE
CELLULAR ENERGY, AND RIBOSOMES SYNTHESIZE PROTEINS. THE ENDOPLASMIC RETICULUM AND GOLGI APPARATUS ARE INVOLVED
IN PROTEIN AND LIPID PROCESSING AND TRANSPORT.

PLANT vs. ANIMAL CELLS

PLANT CELLS HAVE UNIQUE FEATURES LIKE A RIGID CELL WALL, CHLOROPLASTS FOR PHOTOSYNTHESIS, AND LARGE CENTRAL
VACUOLES FOR STORAGE AND MAINTAINING TURGOR PRESSURE. ANIMAL CELLS LACK THESE STRUCTURES BUT CONTAIN
CENTRIOLES IMPORTANT FOR CELL DIVISION.

e NUCLEUS: GENETIC CONTROL CENTER
® MITOCHONDRIA: ENERGY PRODUCTION
® RIBOSOMES: PROTEIN SYNTHESIS

CHLOROPLASTS: PHOTOSYNTHESIS (PLANTS)

e CELL WALL: STRUCTURAL SUPPORT (PLANTS)



CeLL MEMBRANE AND TRANSPORT MECHANISMS

THE CELL MEMBRANE IS A DYNAMIC STRUCTURE THAT REGULATES THE MOVEMENT OF SUBSTANCES INTO AND OUT OF THE CELL.
|TS SELECTIVE PERMEABILITY IS ESSENTIAL FOR MAINTAINING HOMEOSTASIS AND PROPER CELLULAR FUNCTION.

STRUCTURE OF THE CELL MEMBRANE

THE CELL MEMBRANE IS COMPOSED PRIMARILY OF A PHOSPHOLIPID BILAYER EMBEDDED WITH PROTEINS, CHOLESTEROL, AND
CARBOHYDRATES. THIS STRUCTURE ALLOWS FOR FLUIDITY AND SELECTIVE PERMEABILITY, ENABLING THE CELL TO INTERACT
WITH ITS ENVIRONMENT EFFECTIVELY.

PASSIVE TRANSPORT

PASSIVE TRANSPORT INVOLVES THE MOVEMENT OF MOLECULES DOWN THEIR CONCENTRATION GRADIENT WITHOUT ENERGY
EXPENDITURE. EXAMPLES INCLUDE DIFFUSION, OSMOSIS, AND FACILITATED DIFFUSION THROUGH CHANNEL OR CARRIER PROTEINS.

ACTIVE TRANSPORT

ACTIVE TRANSPORT REQUIRES ENERGY, USUALLY FROM ATP, TO MOVE SUBSTANCES AGAINST THEIR CONCENTRATION
GRADIENT. THIS PROCESS IS ESSENTIAL FOR NUTRIENT UPTAKE, WASTE REMOVAL, AND MAINTAINING ION GRADIENTS.

ENDOCYTOSIS AND ExOCYTOSIS

CELLS ALSO USE BULK TRANSPORT MECHANISMS LIKE ENDOCYTOSIS TO ENGULF MATERIALS AND EXOCYTOSIS TO EXPEL
SUBSTANCES, BOTH CRITICAL FOR CELLULAR INTAKE AND COMMUNICATION.

® PHOSPHOLIPID BILAYER: SELECTIVE PERMEABILITY

PASSIVE TRANSPORT: DIFFUSION, OSMOSIS
e ACTIVE TRANSPORT: PUMPS AND ENERGY USE

® BULK TRANSPORT: ENDOCYTOSIS AND EXOCYTOSIS

ENERGY AND MeTABOLISM IN CELLS

ENERGY FLOW AND METABOLIC PATHWAYS ARE CORNERSTONES OF BIOLOGY UNIT 2 REVIEW, EXPLAINING HOW CELLS OBTAIN
AND UTILIZE ENERGY TO SUSTAIN LIFE PROCESSES. METABOLISM COMPRISES ALL CHEMICAL REACTIONS WITHIN A CELL, INCLUDING
CATABOLIC AND ANABOLIC PATHWAYS.

ATP: THe ENerGY CURRENCY

ADENOSINE TRIPHOSPHATE (ATP) SERVES AS THE PRIMARY ENERGY CARRIER IN CELLS. THE HYDROLYSIS OF ATP RELEASES
ENERGY USED TO DRIVE ENDERGONIC REACTIONS, ACTIVE TRANSPORT, AND MECHANICAL \WORK.



ENzYMES AND METABOLIC REGULATION

ENZYMES CATALYZE METABOLIC REACTIONS BY LOWERING ACTIVATION ENERGY, INCREASING REACTION RATES. THEIR ACTIVITY
IS REGULATED THROUGH MECHANISMS SUCH AS FEEDBACK INHIBITION, ENSURING METABOLIC BALANCE AND EFFICIENCY.

CATABOLISM VS. ANABOLISM

CATABOLIC PATHWAYS BREAK DOWN MOLECULES TO RELEASE ENERGY, WHEREAS ANABOLIC PATHWAYS CONSUME ENERGY TO
SYNTHESIZE COMPLEX MOLECULES NECESSARY FOR GROWTH AND REPAIR.

ATP SYNTHESIS AND USAGE
® ENZYME CATALYSIS AND REGULATION
o CATABOLIC PATHWAYS: ENERGY RELEASE

e ANABOLIC PATHWAYS: BIOSYNTHESIS

PHOTOSYNTHESIS AND CELLULAR RESPIRATION

PHOTOSYNTHESIS AND CELLULAR RESPIRATION ARE INTERCONNECTED PROCESSES THAT GOVERN ENERGY TRANSFORMATION IN
LIVING ORGANISMS, A CRITICAL TOPIC IN BIOLOGY UNIT 2 REVIEW. THESE BIOCHEMICAL PATHWAYS ENABLE ENERGY CAPTURE,
CONVERSION, AND RELEASE.

PHOTOSYNTHESIS OVERVIEW

PHOTOSYNTHESIS OCCURS IN CHLOROPLASTS OF PLANT CELLS AND CONVERTS SOLAR ENERGY INTO CHEMICAL ENERGY STORED IN
GLUCOSE. |T CONSISTS OF LIGHT-DEPENDENT REACTIONS THAT GENERATE ATP AND NADPH, AND THE CALVIN CYCLE WHICH
SYNTHESIZES GLUCOSE FROM CARBON DIOXIDE.

CELLULAR RESPIRATION OVERVIEW

CELLULAR RESPIRATION OCCURS IN MITOCHONDRIA AND BREAKS DOWN GLUCOSE TO PRODUCE ATP. |T INCLUDES GLYCOLYSIS,
THE KREBS CYCLE, AND THE ELECTRON TRANSPORT CHAIN, COLLECTIVELY RELEASING ENERGY STORED IN GLUCOSE MOLECULES.

COMPARISON OF ENERGY FLOW

PHOTOSYNTHESIS IS AN ANABOLIC PROCESS STORING ENERGY, WHILE CELLULAR RESPIRATION IS CATABOLIC, RELEASING ENERGY.
BOTH PROCESSES ARE VITAL FOR THE ENERGY ECONOMY OF ECOSYSTEMS AND ORGANISMS.

® PHOTOSYNTHESIS: LIGHT REACTIONS AND CALVIN CYCLE
e CELLULAR RESPIRATION: GLYCOLYSIS, Kress CYCLE, ELECTRON TRANSPORT

ENERGY STORAGE VS. ENERGY RELEASE

® |NTERDEPENDENCE OF PHOTOSYNTHESIS AND RESPIRATION



FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE MAIN DIFFERENCES BETWEEN PROKARYOTIC AND EUKARYOTIC CELLS?

PROKARYOTIC CELLS LACK A NUCLEUS AND MEMBRANE-BOUND ORGANELLES, ARE GENERALLY SMALLER, AND HAVE SIMPLER
STRUCTURES. EUKARYOTIC CELLS HAVE A NUCLEUS, MEMBRANE-BOUND ORGANELLES, AND ARE TYPICALLY LARGER AND MORE
COMPLEX.

How DO ENZYMES FUNCTION IN BIOLOGICAL REACTIONS?

ENZYMES ACT AS CATALYSTS BY LOWERING THE ACTIVATION ENERGY REQUIRED FOR A REACTION, SPEEDING UP THE REACTION
WITHOUT BEING CONSUMED IN THE PROCESS.

WHAT IS THE ROLE OF THE CELL MEMBRANE IN MAINTAINING HOMEOSTASIS?

THE CELL MEMBRANE REGULATES THE MOVEMENT OF SUBSTANCES IN AND OUT OF THE CELL, MAINTAINING A STABLE INTERNAL
ENVIRONMENT OR HOMEOSTASIS.

CAN YOU EXPLAIN THE PROCESS OF CELLULAR RESPIRATION?

CELLULAR RESPIRATION IS THE PROCESS BY WHICH CELLS CONVERT GLUCOSE AND OXYGEN INTO ENERGY (ATP), CARBON
DIOXIDE, AND WATER THROUGH GLYCOLYSIS, THE Kress CYCLE, AND THE ELECTRON TRANSPORT CHAIN.

\WHAT ARE THE STAGES OF THE CELL CYCLE AND THEIR SIGNIFICANCE?

THE CELL CYCLE CONSISTS OF INTERPHASE (CELL GROWTH AND DNA REPLICATION) AND MITOSIS (DIVISION OF THE NUCLEUS),
FOLLOWED BY CYTOKINESIS (DIVISION OF THE CYTOPLASM), ENSURING PROPER CELL DIVISION AND GROW TH.

How DOES PHOTOSYNTHESIS CONVERT LIGHT ENERGY INTO CHEMICAL ENERGY?

PHOTOSYNTHESIS USES LIGHT ENERGY TO CONVERT CARBON DIOXIDE AND WATER INTO GLUCOSE AND OXYGEN, PRIMARILY
OCCURRING IN CHLOROPLASTS THROUGH LIGHT-DEPENDENT AND LIGHT-INDEPENDENT REACTIONS.

\W/HAT IS THE IMPORTANCE OF DNA REPLICATION IN CELL DIVISION?

DNA REPLICATION ENSURES THAT EACH DAUGHTER CELL RECEIVES AN IDENTICAL COPY OF GENETIC MATERIAL DURING CELL
DIVISION, MAINTAINING GENETIC CONTINUITY.

How DO MUTATIONS AFFECT GENETIC INFORMATION?

MUTATIONS ARE CHANGES IN THE DNA SEQUENCE THAT CAN ALTER GENE FUNCTION, POTENTIALLY LEADING TO GENETIC
DISORDERS, VARIATION, OR SOMETIMES NO EFFECT AT ALL.

\WHAT ARE THE DIFFERENCES BETWEEN MITOSIS AND MEIOSIS?

MITOSIS RESULTS IN TWO GENETICALLY IDENTICAL DIPLOID DAUGHTER CELLS FOR GROWTH AND REPAIR, WHILE MEIOSIS
PRODUCES FOUR GENETICALLY DIVERSE HAPLOID GAMETES FOR SEXUAL REPRODUCTION.



ADDITIONAL RESOURCES

1. MoLEcULAR BioLoGY: PRINCIPLES AND PRACTICE

THIS BOOK OFFERS A COMPREHENSIVE OVERVIEW OF MOLECULAR BIOLOGY CONCEPTS ESSENTIAL FOR UNDERSTANDING GENETICS
AND CELLULAR PROCESSES. IT COVERS DNA REPLICATION, TRANSCRIPTION, TRANSLATION, AND GENE REGULATION WITH CLEAR
EXPLANATIONS AND ILLUSTRATIVE DIAGRAMS. IDEAL FOR STUDENTS REVIEWING UNIT 2 TOPICS RELATED TO MOLECULAR
MECHANISMS OF LIFE.

2. CeLL STRUCTURE AND FUNCTION: A DETAILED STUDY

FOCUSED ON THE INTRICATE ARCHITECTURE AND ROLES OF CELLULAR COMPONENTS, THIS TEXT DELVES INTO THE STRUCTURE OF
PROKARYOTIC AND EUKARYOTIC CELLS. |T HIGHLIGHTS ORGANELLE FUNCTIONS, MEMBRANE DYNAMICS, AND CELL COMMUNICATION.
THE BOOK IS PERFECT FOR REINFORCING KNOWLEDGE ON CELL BIOLOGY CONCEPTS IN UNIT 2.

3. GENETICS AND HEREDITY: FOUNDATIONS OF BioLOGY

THIS TITLE EXPLORES THE PRINCIPLES OF GENETICS, INCLUDING MENDELIAN INHERITANCE, GENETIC VARIATION, AND DNA
TECHNOLOGY. |T PROVIDES CLEAR EXAMPLES AND PROBLEM SETS TO AID UNDERSTANDING OF GENETIC MECHANISMS. A VALUABLE
RESOURCE FOR REVIEWING GENETICS TOPICS WITHIN THE BIOLOGY CURRICULUM.

4. BIoOCHEMISTRY ESSENTIALS FOR BloLoGY STUDENTS

COVERING THE CHEMICAL BASIS OF LIFE, THIS BOOK EXPLAINS MACROMOLECULES, ENZYMES, AND METABOLIC PATHWAYS. |T
CONNECTS BIOCHEMICAL PRINCIPLES TO BIOLOGICAL FUNCTIONS, EMPHASIZING THE IMPORT ANCE OF MOLECULAR INTERACTIONS IN
LIVING ORGANISMS. USEFUL FOR STUDENTS NEEDING A SOLID FOUNDATION IN BIOCHEMISTRY FOR UNIT 2.

5. CELLULAR RESPIRATION AND PHOTOSYNTHESIS EXPLAINED
THIS TEXT BREAKS DOWN THE PROCESSES OF ENERGY CONVERSION IN CELLS, DETAILING THE STEPS OF CELLULAR RESPIRATION
AND PHOTOSYNTHESIS. |T INCLUDES DIAGRAMS AND SUMMARIES THAT CLARIFY COMPLEX BIOCHEMICAL PATHWAYS. ESSENTIAL
FOR MASTERING ENERGY-RELATED TOPICS IN BIOLOGY UNIT 2.

6. INTRODUCTION TO MICROBIOLOGY AND MICROBIAL LIFE

AN ACCESSIBLE GUIDE TO THE STUDY OF MICROORGANISMS, INCLUDING BACTERIA, VIRUSES, AND FUNGI. THE BOOK DISCUSSES
MICROBIAL STRUCTURE, FUNCTION, AND ROLES IN ECOSYSTEMS AND HUMAN HEALTH. A HELPFUL REVIEW FOR STUDENTS
COVERING MICROBIOLOGY ASPECTS IN THEIR BIOLOGY COURSE.

7. DeveLoPMENTAL BioLoGy: From CELLS TO ORGANISMS

THIS BOOK EXPLORES THE PROCESSES GUIDING ORGANISMAL DEVELOPMENT, FROM FERTILIZATION TO DIFFERENTIATION AND
GROWTH. |T EXPLAINS KEY CONCEPTS SUCH AS GENE REGULATION DURING DEVELOPMENT AND CELLULAR SPECIALIZATION. IDEAL
FOR UNIT 2 REVIEW FOCUSING ON DEVELOPMENTAL BIOLOGY TOPICS.

8. EcoLoGY AND ENVIRONMENTAL BIOLOGY FUNDAMENTALS

PROVIDING AN OVERVIEW OF ECOLOGICAL PRINCIPLES, THIS BOOK DISCUSSES ECOSYSTEMS, ENERGY FLOW, AND POPULATION
DYNAMICS. | T EMPHASIZES THE INTERACTIONS BETWEEN ORGANISMS AND THEIR ENVIRONMENTS. USEFUL FOR STUDENTS REVIEWING
ECOLOGICAL CONCEPTS WITHIN THE BIOLOGY SYLLABUS.

Q. BIOTECHNOLOGY AND GENETIC ENGINEERING: APPLICATIONS AND ETHICS

THIS TITLE INTRODUCES MODERN BIOTECHNOLOGICAL TECHNIQUES AND THEIR APPLICATIONS IN MEDICINE, AGRICULTURE, AND
RESEARCH. |T ALSO ADDRESSES ETHICAL CONSIDERATIONS SURROUNDING GENETIC MANIPULATION. A RELEVANT RESOURCE FOR
UNDERSTANDING APPLIED BIOLOGY TOPICS IN UNIT 2.
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