ALL OF THE FOLLOWING ARE EXAMPLES OF LIPIDS EXCEPT

ALL OF THE FOLLOWING ARE EXAMPLES OF LIPIDS EXCEPT IS A COMMON PHRASE ENCOUNTERED IN BIOLOGY AND BIOCHEMISTRY
STUDIES WHEN DISTINGUISHING LIPID MOLECULES FROM OTHER MACROMOLECULES. LIPIDS PLAY CRUCIAL ROLES IN LIVING
ORGANISMS, SERVING AS ENERGY STORAGE, STRUCTURAL COMPONENTS OF CELL MEMBRANES, AND SIGNALING MOLECULES.
UNDERSTANDING THE CHARACTERISTICS THAT DEFINE LIPIDS HELPS CLARIFY WHY CERTAIN MOLECULES ARE CLASSIFIED AS LIPIDS,
WHILE OTHERS ARE NOT. THIS ARTICLE EXPLORES WHAT LIPIDS ARE, VARIOUS TYPES OF LIPIDS FOUND IN NATURE, THEIR
BIOLOGICAL FUNCTIONS, AND FINALLY, EXAMPLES OF COMPOUNDS THAT ARE OFTEN CONFUSED WITH LIPIDS BUT DO NOT BELONG
TO THIS CATEGORY. BY THE END, READERS WILL CLEARLY UNDERSTAND HOW TO IDENTIFY LIPIDS AND WHAT MOLECULES FALL
OUTSIDE THIS CLASSIFICATION. THE DISCUSSION INCLUDES COMMON LIPID EXAMPLES LIKE TRIGLYCERIDES, PHOSPHOLIPIDS, AND
STEROIDS, AS WELL AS NON-LIPID BIOMOLECULES SUCH AS CARBOHYDRATES AND PROTEINS. THIS FOUNDATIONAL KNOWLEDGE IS
ESSENTIAL FOR ANYONE STUDYING BIOCHEMISTRY, NUTRITION, OR CELL BIOLOGY.
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UNDERSTANDING LIPIDS; DEFINITION AND CHARACTERISTICS

LIPIDS ARE A DIVERSE GROUP OF NATURALLY OCCURRING MOLECULES THAT SHARE COMMON PROPERTIES, PRIMARILY THEIR
INSOLUBILITY IN WATER AND SOLUBILITY IN NONPOLAR SOLVENTS. THEY ARE HYDROPHOBIC OR AMPHIPATHIC MOLECULES,
WHICH MEANS THEY EITHER REPEL WATER OR HAVE BOTH WATER-ATTRACTING AND WATER-REPELLING PARTS. CHEMICALLY,
LIPIDS ARE PRIMARILY COMPOSED OF CARBON, HYDROGEN, AND OXYGEN ATOMS, ALTHOUGH SOME CLASSES CONTAIN
PHOSPHORUS OR NITROGEN. THE DEFINING CHARACTERISTIC OF LIPIDS IS THEIR ROLE IN ENERGY STORAGE, STRUCTURAL INTEGRITY
OF CELL MEMBRANES, AND SIGNALING WITHIN AND BETWEEN CELLS.

UNLIKE CARBOHYDRATES OR PROTEINS, LIPIDS DO NOT FORM TRUE POLYMERS BUT RATHER CONSIST OF SMALLER BUILDING
BLOCKS LIKE FATTY ACIDS AND GLYCEROL. THIS DIFFERENCE IS CRITICAL IN DISTINGUISHING LIPIDS FROM OTHER
MACROMOLECULES. THE CHEMICAL DIVERSITY WITHIN LIPIDS ALLOWS THEM TO PERFORM VARIOUS BIOLOGICAL FUNCTIONS
ESSENTIAL TO LIFE.

PHYsicaL AND CHEMICAL PROPERTIES OF LIPIDS

LIPIDS ARE GENERALLY NONPOLAR MOLECULES, WHICH MAKES THEM INSOLUBLE IN WATER BUT SOLUBLE IN ORGANIC SOLVENTS
SUCH AS CHLOROFORM AND ETHER. THIS HYDROPHORIC NATURE IS VITAL FOR THEIR ROLE IN FORMING BIOLOGICAL MEMBRANES.
MANY LIPIDS CONTAIN LONG HYDROCARBON CHAINS OR RINGS THAT CONTRIBUTE TO THEIR HYDROPHORICITY. ADDITIONALLYI
SOME LIPIDS ARE AMPHIPATHIC, CONTAINING BOTH HYDROPHOBIC TAILS AND HYDROPHILIC HEAD GROUPS, WHICH ENABLES THEM
TO FORM BILAYERS AND MICELLES IN AQUEOUS ENVIRONMENTS.

CLASSIFICATION OF LIPIDS

LIPIDS ARE CATEGORIZED BASED ON THEIR CHEMICAL STRUCTURE AND FUNCTION. THE MAIN CLASSES INCLUDE:

e SIMPLE LIPIDS (E.G., TRIGLYCERIDES)



o CoMPOUND LIPIDS (E.G., PHOSPHOLIPIDS, GLYCOLIPIDS)
¢ STEROIDS (E.G., CHOLESTEROL, STEROID HORMONES )

o W/ AXES

EACH CLASS HAS UNIQUE STRUCTURAL FEATURES AND BIOLOGICAL ROLES, BUT ALL SHARE THE COMMON CHARACTERISTIC OF
BEING LARGELY HYDROPHOBIC MOLECULES.

CoMMoN ExAMPLES oF LIPIDs

T O UNDERSTAND WHICH MOLECULES FALL UNDER THE CATEGORY OF LIPIDS, IT IS HELPFUL TO REVIEW SOME TYPICAL EXAMPLES.
THESE EXAMPLES ILLUSTRATE THE DIVERSITY AND ESSENTIAL FUNCTIONS OF LIPIDS IN BIOLOGICAL SYSTEMS.

TRIGLYCERIDES

TRIGLYCERIDES ARE THE MOST ABUNDANT FORM OF LIPIDS IN THE BODY AND SERVE PRIMARILY AS ENERGY STORAGE MOLECULES.
THEY CONSIST OF ONE GLYCEROL MOLECULE ESTERIFIED TO THREE FATTY ACID CHAINS. THESE FATTY ACIDS CAN BE SATURATED
OR UNSATURATED, AFFECTING THE PHYSICAL PROPERTIES OF THE TRIGLYCERIDE. STORED IN ADIPOSE TISSUE, TRIGLYCERIDES
PROVIDE A DENSE ENERGY RESERVE THAT ORGANISMS CAN MOBILIZE WHEN NEEDED.

PHosPHOLIPIDS

PHOSPHOLIPIDS ARE CRITICAL COMPONENTS OF CELLULAR MEMBRANES. THEY CONTAIN TWO FATTY ACID TAILS AND A
PHOSPHATE-CONTAINING HEAD GROUP ATTACHED TO A GLYCEROL BACKBONE. THEIR AMPHIPATHIC NATURE ALLOWS THEM TO
FORM LIPID BILAYERS, WHICH ACT AS BARRIERS AND FUNCTIONAL PLATFORMS FOR MEMBRANE PROTEINS. COMMON EXAMPLES
INCLUDE PHOSPHATIDYLCHOLINE AND PHOSPHATIDYLETHANOLAMINE.

STEROIDS

STEROIDS HAVE A STRUCTURE COMPOSED OF FOUR FUSED CARBON RINGS. CHOLESTEROL IS A WELL-KNOWN STEROID THAT
MODULATES MEMBRANE FLUIDITY AND SERVES AS A PRECURSOR FOR STEROID HORMONES SUCH AS CORTISOL, ESTROGEN, AND
TESTOSTERONE. STEROIDS DIFFER STRUCTURALLY FROM OTHER LIPID CLASSES BUT ARE CLASSIFIED AS LIPIDS DUE TO THEIR
HYDROPHOBICITY AND BIOLOGICAL ROLES.

X AXES

W/ AXES ARE LONG-CHAIN FATTY ACIDS ESTERIFIED TO LONG-CHAIN ALCOHOLS. THEY SERVE PROTECTIVE FUNCTIONS IN PLANTS
AND ANIMALS, SUCH AS PREVENTING WATER LOSS AND PROVIDING BARRIERS AGAINST ENVIRONMENTAL DAMAGE. EXAMPLES
INCLUDE BEESWAX AND THE CUTICLE WAX ON PLANT LEAVES.

BioLoaicAL FUNCTIONS OF LIPIDS

LIPIDS PERFORM A VARIETY OF CRITICAL BIOLOGICAL FUNCTIONS THAT ARE INDISPENSABLE TO LIFE. THEIR STRUCTURAL,
ENERGETIC, AND SIGNALING ROLES HIGHLIGHT THE IMPORTANCE OF UNDERSTANDING THEIR CLASSIFICATION AND CHARACTERISTICS.



ENERGY STORAGE

ONE OF THE PRIMARY FUNCTIONS OF LIPIDS, ESPECIALLY TRIGLYCERIDES, IS STORING ENERGY. LIPIDS PROVIDE MORE THAN TWICE
THE ENERGY PER GRAM COMPARED TO CARBOHYDRATES AND PROTEINS, MAKING THEM EFFICIENT FUEL RESERVES. THIS ENERGY CAN
BE MOBILIZED DURING FASTING OR INCREASED PHYSICAL ACTIVITY.

STRUCTURAL COMPONENTS OF MEMBRANES

PHOSPHOLIPIDS AND CHOLESTEROL ARE ESSENTIAL COMPONENTS OF CELLULAR MEMBRANES. THEY FORM THE LIPID BILAYER THAT
MAINTAINS CELL INTEGRITY, REGULATES PERMEABILITY, AND SUPPORTS MEMBRANE PROTEIN FUNCTION. THIS STRUCTURAL ROLE IS
VITAL FOR COMPARTMENTALIZATION AND CELLULAR COMMUNICATION.

SIGNALING MOLECULES

CERTAIN LIPIDS ACT AS SIGNALING MOLECULES OR PRECURSORS FOR SIGNALING COMPOUNDS. STEROID HORMONES REGULATE
GENE EXPRESSION AND PHYSIOLOGICAL PROCESSES. EICOSANOIDS, DERIVED FROM FATTY ACIDS, MEDIATE INFLAMMATION AND
IMMUNE RESPONSES. LIPIDS CAN THUS INFLUENCE NUMEROUS BIOCHEMICAL PATHWAYS AND CELLULAR BEHAVIORS.

INSULATION AND PROTECTION

LIPIDS SERVE AS INSULATORS, HELPING TO MAINTAIN BODY TEMPERATURE BY PROVIDING THERMAL INSULATION. ADIPOSE TISSUE
CUSHIONS AND PROTECTS ORGANS FROM MECHANICAL DAMAGE. W/ AXES ALSO PROTECT PLANTS AND ANIMALS FROM
ENVIRONMENTAL HAZARDS.

ExAMPLES oF MoLECULES THAT ARe NoT LIPIDS

UNDERSTANDING WHICH MOLECULES ARE NOT LIPIDS IS AS IMPORTANT AS KNOWING WHICH ARE. THIS CLARIFIES THE PHRASE ALL
OF THE FOLLOWING ARE EXAMPLES OF LIPIDS EXCEPT BY IDENTIFYING COMMON NON-LIPID BIOMOLECULES THAT ARE SOMETIMES
MISTAKEN FOR LIPIDS.

CARBOHYDRATES

CARBOHYDRATES ARE ORGANIC MOLECULES COMPOSED OF CARBON, HYDROGEN, AND OXYGEN ATOMS, TYPICALLY WITH A
HYDROGEN TO OXYGEN RATIO OF 2: 1 , AS IN WATER. THEY SERVE PRIMARILY AS ENERGY SOURCES AND STRUCTURAL
COMPONENTS IN CELLS BUT ARE HYDROPHILIC RATHER THAN HYDROPHOBIC. EXAMPLES INCLUDE GLUCOSE, STARCH, AND
CELLULOSE. UNLIKE LIPIDS, CARBOHYDRATES DISSOLVE EASILY IN WATER.

PROTEINS

PROTEINS ARE POLYMERS MADE UP OF AMINO ACID MONOMERS LINKED BY PEPTIDE BONDS. THEY PERFORM A VAST ARRAY OF
FUNCTIONS INCLUDING ENZYMATIC CATALYSIS, STRUCTURAL SUPPORT, TRANSPORT, AND SIGNALING. PROTEINS ARE GENERALLY
SOLUBLE IN WATER AND POSSESS DIVERSE CHEMICAL PROPERTIES DISTINCT FROM LIPIDS.

NucLeic Acips

NUCLEIC ACIDS, SUCH AS DNA AND RNA, ARE POLYMERS OF NUCLEOTIDES RESPONSIBLE FOR STORING AND TRANSMITTING
GENETIC INFORMATION. THEY ARE HYDROPHILIC MOLECULES AND DO NOT SHARE THE HYDROPHOBIC CHARACTERISTICS OF LIPIDS.
NUCLEIC ACIDS PLAY NO ROLE IN ENERGY STORAGE OR MEMBRANE STRUCTURE.



ExAMPLES oF NoN-LIPID MoLecuULEs OFTEN CONFUSED WITH LIPIDS

GLucost (A CARBOHYDRATE)

CeLLuLose (A CARBOHYDRATE)

Enzymes (PROTEINS)

DexTRAN (A POLYSACCHARIDE)

THESE MOLECULES ARE INVOLVED IN ENERGY METABOLISM, STRUCTURAL SUPPORT, OR ENZYMATIC FUNCTIONS BUT LACK THE
DEFINING CHEMICAL PROPERTIES AND BIOLOGICAL ROLES OF LIPIDS.

How To CorrecTLY IDENTIFY LIPIDS IN BilocHEMICAL CONTEXTS

CORRECTLY IDENTIFYING LIPIDS REQUIRES KNOWLEDGE OF THEIR CHEMICAL STRUCTURE, SOLUBILITY PROPERTIES, AND
BIOLOGICAL FUNCTIONS. THIS ALLOWS DIFFERENTIATION BETWEEN LIPIDS AND OTHER BIOMOLECULES WHEN ENCOUNTERING THE
PHRASE ALL OF THE FOLLOWING ARE EXAMPLES OF LIPIDS EXCEPT.

SoLuBILITY TESTS

ONE OF THE SIMPLEST METHODS TO IDENTIFY LIPIDS IS TESTING SOLUBILITY. LIPIDS DISSOLVE IN NONPOLAR SOLVENTS SUCH AS
ETHER OR CHLOROFORM BUT NOT IN WATER. IN CONTRAST, CARBOHYDRATES AND PROTEINS DISSOLVE IN WATER BUT NOT IN
NONPOLAR SOLVENTS.

STRUCTURAL ANALYSIS

EXAMINING MOLECULAR STRUCTURE REVEALS CHARACTERISTIC FEATURES OF LIPIDS, SUCH AS LONG HYDROCARBON CHAINS OR
RING STRUCTURES WITHOUT REPETITIVE MONOMERS. IDENTIFYING GLYCEROL BACKBONES WITH FATTY ACID CHAINS OR FOUR-
RING STEROID STRUCTURES CAN CONFIRM LIPID CLASSIFICATION.

FuncTioNAL CONTEXT

CONSIDERATION OF BIOLOGICAL ROLES ALSO AIDS IDENTIFICATION. MOLECULES INVOLVED IN ENERGY STORAGE, MEMBRANE
FORMATION, OR SIGNALING THROUGH HYDROPHOBIC INTERACTIONS ARE LIKELY LIPIDS. MOLECULES FUNCTIONING PRIMARILY AS
ENZYMES, GENETIC MATERIAL, OR ENERGY~-PROVIDING CARBOHYDRATES ARE NOT LIPIDS.

SUMMARY OF IDENTIFICATION CRITERIA

1. HYDROPHOBIC OR AMPHIPATHIC NATURE
2. SOLUBILITY IN NONPOLAR SOLVENTS
3. PRESENCE OF FATTY ACID CHAINS OR STEROID RINGS

4. BIOLOGICAL ROLE IN MEMBRANES, ENERGY STORAGE, OR SIGNALING

APPLYING THESE CRITERIA HELPS DISTINGUISH LIPIDS FROM NON-LIPID MOLECULES ACCURATELY.



FREQUENTLY AskeD QUESTIONS

ALL OF THE FOLLOWING ARE EXAMPLES OF LIPIDS EXCEPT WHICH ONEP

GLUCOSE IS NOT A LIPID; IT IS A CARBOHYDRATE.

\Y/HICH OF THE FOLLOWING IS NOT CONSIDERED A LIPID?

PROTEINS ARE NOT LIPIDS;, THEY ARE A DIFFERENT CLASS OF MACROMOLECULES.

IDENTIFY THE OPTION THAT IS NOT AN EXAMPLE OF A LIPID: FATS, OILS, STEROIDS, OR
CELLULOSE.

CELLULOSE IS NOT A LIPID; IT IS A CARBOHYDRATE FOUND IN PLANT CELL WALLS.

AMONG TRIGLYCERIDES , PHOSPHOLIPIDS, WAXES, AND ENZYMES, WHICH IS NOT A LIPID?

ENzYMES ARE PROTEINS, NOT LIPIDS.

\WHICH OF THESE IS NOT A LIPID: CHOLESTEROL, DNA, OR FATTY ACIDS?

DNA IS NOT A LIPID; IT IS A NUCLEIC ACID.

ALL OF THE FOLLOWING ARE LIPIDS EXCEPT: GLYCEROL , STEROIDS, TRIGLYCERIDES, OR
PHOSPHOLIPIDS.

GLYCEROL IS NOT A LIPID BY ITSELF; IT IS AN ALCOHOL THAT FORMS THE BACKBONE OF TRIGLYCERIDES AND PHOSPHOLIPIDS.

\Y/HICH COMPOUND IS NOT CLASSIFIED AS A LIPID: FAT, OIL, NUCLEIC ACID, OR WAX?

NUCLEIC ACID IS NOT A LIPID; IT IS A SEPARATE CLASS OF BIOMOLECULES INCLUDING DNA AND RNA.

IDENTIFY THE NON-LIPID AMONG THE FOLLOWING: SATURATED FAT , UNSATURATED FAT,
PROTEIN, AND CHOLESTEROL.

PROTEIN IS NOT A LIPID; IT IS A MACROMOLECULE MADE OF AMINO ACIDS.

AMONG LIPIDS AND NON-LIPIDS, WHICH OF THE FOLLOWING IS NOT A LIPID:
PHOSPHOLIPID, STEROID, CARBOHYDRATE, OR TRIGLYCERIDE?

CARBOHYDRATE IS NOT A LIPID; IT IS A DIFFERENT CLASS OF MACRONUTRIENTS.

\W/HICH SUBSTANCE IS NOT AN EXAMPLE OF A LIPID: WAX , FAT, HEMOGLOBIN, OR olL?

HEMOGLORBIN IS NOT A LIPID, IT IS A PROTEIN RESPONSIBLE FOR OXYGEN TRANSPORT IN BLOOD.

ADDITIONAL RESOURCES

1. BiocHeMISTRY OF LiPIDS, LIPOPROTEINS AND MEMBRANES



THIS COMPREHENSIVE BOOK EXPLORES THE STRUCTURE, FUNCTION, AND METABOLISM OF LIPIDS IN LIVING ORGANISMS. IT CoVErs
VARIOUS CLASSES OF LIPIDS INCLUDING TRIGLYCERIDES, PHOSPHOLIPIDS, AND STEROLS, BUT ALSO DISTINGUISHES SUBSTANCES
THAT ARE OFTEN CONFUSED WITH LIPIDS. IDEAL FOR STUDENTS AND RESEARCHERS, IT PROVIDES DETAILED EXPLANATIONS ON
WHY SOME MOLECULES ARE NOT CONSIDERED LIPIDS DESPITE THEIR FATTY ACID CONTENT.

2. Lipipomics: COMPREHENSIVE MASS SPECTROMETRY OF LIPIDS

FOCUSING ON THE ADVANCED TECHNIQUES USED TO ANALYZE LIPIDS, THIS BOOK DELVES INTO LIPID IDENTIFICATION AND
CLASSIFICATION. |T HELPS READERS UNDERSTAND THE BIOCHEMICAL DIVERSITY OF LIPIDS AND HIGHLIGHTS COMPOUNDS THAT ARE
OFTEN MISTAKEN FOR LIPIDS BUT DO NOT FIT THE BIOCHEMICAL CRITERIA. THIS BOOK IS USEFUL FOR THOSE INTERESTED IN THE
ANALYTICAL AND MOLECULAR BIOLOGY ASPECTS OF LIPID RESEARCH.

3. INTRODUCTION TO LIPIDS AND MEMBRANES

A BEGINNER-FRIENDLY GUIDE THAT INTRODUCES THE FUNDAMENTAL CONCEPTS OF LIPID CHEMISTRY AND MEMBRANE BIOLOGY. |T
CLARIFIES THE DIFFERENCES BETWEEN LIPIDS AND SIMILAR BIOMOLECULES, HELPING READERS IDENTIFY WHAT DOES AND DOES NOT
QUALIFY AS A LIPID. THE BOOK INCLUDES CLEAR ILLUSTRATIONS AND EXAMPLES TO SUPPORT LEARNING IN BIOCHEMISTRY AND
CELL BIOLOGY COURSES.

4. EssenTIAL Lipip CHEMISTRY: FROM STRUCTURE TO FUNCTION

THIS TEXT PROVIDES AN IN-DEPTH LOOK AT THE CHEMICAL PROPERTIES OF LIPIDS AND THEIR BIOLOGICAL ROLES. |T EXPLAINS
THE STRUCTURAL CRITERIA THAT DEFINE LIPIDS, HELPING READERS DIFFERENTIATE LIPIDS FROM OTHER ORGANIC MOLECULES SUCH
AS CARBOHYDRATES AND PROTEINS. THE BOOK ALSO DISCUSSES COMMON MISCONCEPTIONS ABOUT LIPID CLASSIFICATION.

5. Lipips IN HEALTH AND DISEASE

COVERING THE ROLE OF LIPIDS IN PHYSIOLOGY AND PATHOLOGY, THIS BOOK DISCUSSES THE BIOCHEMICAL NATURE OF VARIOUS
LIPID TYPES. |IT POINTS OUT MOLECULES OFTEN CONFUSED WITH LIPIDS AND EXPLAINS WHY THEY ARE EXCLUDED FROM THE LIPID
CATEGORY. THIS RESOURCE IS VALUABLE FOR MEDICAL STUDENTS AND HEALTH PROFESSIONALS INTERESTED IN LIPID-RELATED
DISEASES.

6. THe Lipip HANDBOOK

A DETAILED REFERENCE GUIDE THAT CATALOGS DIFFERENT LIPID CLASSES AND THEIR BIOCHEMICAL PROPERTIES. |T INCLUDES
SECTIONS ON COMPOUNDS THAT ARE STRUCTURALLY SIMILAR TO LIPIDS BUT ARE NOT CLASSIFIED AS SUCH, PROVIDING CLARITY
ON WHY THESE EXCEPTIONS EXIST. THE HANDBOOK IS A USEFUL TOOL FOR RESEARCHERS NEEDING QUICK ACCESS TO LIPID
INFORMATION.

7. CeLL MeMBRANES: LiPID STRUCTURE AND FUNCTION

THIS BOOK FOCUSES ON THE ROLE OF LIPIDS IN CELL MEMBRANE ARCHITECTURE AND DYNAMICS. |T CAREFULLY DISTINGUISHES
LIPIDS FROM OTHER MEMBRANE COMPONENTS THAT MIGHT RESEMBLE LIPIDS BUT HAVE DIFFERENT CHEMICAL PROPERTIES. READERS
GAIN AN UNDERSTANDING OF WHY CERTAIN MOLECULES ARE EXCLUDED FROM LIPID CLASSIFICATION IN CELLULAR CONTEXTS.

8. Lipip METABOLISM AND ITS REGULATION

AN EXPLORATION OF THE METABOLIC PATHWAYS INVOLVING LIPIDS, THIS BOOK ALSO ADDRESSES MOLECULES THAT ARE OFTEN
MISTAKEN FOR LIPIDS DUE TO SIMILAR STRUCTURES. |T PROVIDES BIOCHEMICAL CRITERIA TO DETERMINE WHAT CONSTITUTES A
LIPID. THE BOOK IS ESSENTIAL FOR STUDENTS STUDYING METABOLISM AND BIOCHEMISTRY.

Q. FUNDAMENTALS OF LiPID SCIENCE

THIS INTRODUCTORY TEXT COVERS THE BASICS OF LIPID CHEMISTRY, CLASSIFICATION, AND FUNCTION. |T EMPHASIZES THE
DEFINITIONS USED TO CATEGORIZE LIPIDS AND EXPLAINS WHICH MOLECULES DO NOT MEET THESE CRITERIA, THEREBY EXCLUDING
THEM FROM THE LIPID FAMILY. THE CLEAR AND CONCISE WRITING MAKES IT SUITABLE FOR THOSE NEW TO THE SUBJECT.
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