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(UNDERSTANDING THE CHEMICAL ELEMENTS PRESENT IN LIVING ORGANISMS IS FUNDAMENTAL TO BIOLOGY AND CHEMISTRY. THESE
ELEMENTS FORM THE BUILDING BLOCKS OF LIFE, COMPOSING EVERYTHING FROM THE MOLECULES THAT STORE GENETIC
INFORMATION TO THOSE THAT PROVIDE STRUCTURAL SUPPORT AND FACILITATE BIOCHEMICAL REACTIONS. \W/HEN EXAMINING THE
QUESTION OF WHICH STATEMENTS ABOUT THESE ELEMENTS ARE TRUE, IT’S ESSENTIAL TO EXPLORE THEIR ABUNDANCE, ROLES,
AND CHARACTERISTICS WITHIN LIVING SYSTEMS. THIS ARTICLE PROVIDES A COMPREHENSIVE ANALYSIS OF THE KEY FACTS
ABOUT CHEMICAL ELEMENTS IN LIVING ORGANISMS, CLARIFYING COMMON MISCONCEPTIONS AND HIGHLIGHTING THE CORE
PRINCIPLES THAT DEFINE THEIR SIGNIFICANCE.

OVERVIEW OF CHEMICAL ELEMENTS IN LIVING THINGS

LIVING ORGANISMS ARE PRIMARILY COMPOSED OF A LIMITED SET OF CHEMICAL ELEMENTS KNOWN AS BIOGENIC ELEMENTS. | HESE
ELEMENTS ARE VITAL FOR MAINTAINING LIFE PROCESSES, AND THEIR PRESENCE AND PROPORTIONS ARE TIGHTLY REGULATED WITHIN
CELLS AND TISSUES.

MAJOR ELEMENTS IN LIVING ORGANISMS

THE MOST ABUNDANT ELEMENTS IN LIVING THINGS INCLUDE:

CARrBON (C) THE BACKBONE OF ORGANIC MOLECULES, FORMING COMPLEX STRUCTURES LIKE CARBOHYDRATES, LIPIDS,
PROTEINS, AND NUCLEIC ACIDS.

HYDROGEN (H): FOUND IN ALMOST ALL BIOLOGICAL MOLECULES, ESSENTIAL FOR ENERGY TRANSFER (LIKE ATP) AND
FORMING WATER, A CRITICAL SOLVENT.

OXYGEN (O) VITAL FOR CELLULAR RESPIRATION AND A COMPONENT OF WATER AND ORGANIC MOLECULES.

NITROGEN (N) A KEY COMPONENT OF AMINO ACIDS, NUCLEIC ACIDS, AND OTHER NITROGENOUS COMPOUNDS.

THESE FOUR ELEMENTS—COLLECTIVELY KNOWN AS CHON—CONSTITUTE APPROXIMATELY 96% OF THE HUMAN BODY'S MASS
AND ARE FUNDAMENTAL TO LIFE.

TRACE ELEMENTS IN LIVING THINGS

BESIDES THE MAJOR ELEMENTS, ORGANISMS ALSO REQUIRE TRACE ELEMENTS IN SMALLER QUANTITIES:
¢ |RON (FE)Z ESSENTIAL FOR OXYGEN TRANSPORT IN HEMOGLOBIN.
e /INC (ZN)Z INVOLVED IN ENZYME FUNCTION AND PROTEIN SYNTHESIS.

o Corper (Cu), ManGANese (MN), lopine (1), SeLenium (SE), AMONG OTHERS.

ALTHOUGH THEY ARE PRESENT IN MINUTE AMOUNTS, TRACE ELEMENTS ARE CRUCIAL FOR PROPER PHYSIOLOGICAL FUNCTIONING.



FUNDAMENTAL TRUTHS ABOUT ELEMENTS IN LIVING THINGS

1. LIVING ORGANISMS ARE PRIMARILY COMPOSED OF A FEW KEY ELEMENTS

ONE OF THE FUNDAMENTAL TRUTHS IS THAT THE VAST MAJORITY OF BIOLOGICAL MATTER IS MADE UP OF A SMALL SUBSET OF
ELEMENTS. THESE ARE:

1. CARBON
2. HYDROGEN
3. OXYGEN

4. NITROGEN

THE PROMINENCE OF THESE ELEMENTS REFLECTS THEIR VERSATILITY IN FORMING COMPLEX MOLECULES NECESSARY FOR LIFE.

2. ELEMENTS IN LIVING ORGANISMS ARE MOSTLY COMBINED INTO MOLECULES

CHEMICAL ELEMENTS RARELY EXIST IN ISOLATION WITHIN LIVING CELLS. |NSTEAD, THEY ARE BONDED INTO COMPLEX ORGANIC
MOLECULES:

o CARBOHYDRATES (SUGARS, STARCHES)
e Lipips (FATS, OILS)
¢ PrOTEINS (AMINO ACIDS)

¢ NucLeic acips (DNA, RNA)

THE STRUCTURE AND FUNCTION OF LIVING ORGANISMS DEPEND ON THESE MOLECULES, WHICH ARE BUILT FROM THE ELEMENTS.

3. THE CHEMICAL ELEMENTS IN LIVING THINGS FOLLOW PERIODIC TRENDS AND PROPERTIES

ELEMENTS FOUND IN LIVING ORGANISMS EXHIBIT SPECIFIC CHEMICAL BEHAVIORS:
e CARBON’S TETRAVALENCY ALLOWS FOR FORMING COMPLEX CHAINS AND RINGS
o NITROGEN’S ABILITY TO FORM MULTIPLE BONDS MAKES AMINO GROUPS AND NUCLEOTIDES POSSIBLE

e OXYGEN’S HIGH ELECTRONEGATIVITY FACILITATES OXIDATION-REDUCTION REACTIONS

(UNDERSTANDING THESE PROPERTIES HELPS EXPLAIN HOW BIOLOGICAL MOLECULES ARE CONSTRUCTED AND HOW METABOLIC
REACTIONS OCCUR.

4. ELEMENTS ARE INVOLVED IN ENERGY TRANSFER AND BIOCHEMICAL REACTIONS

ELEMENTS LIKE PHOSPHORUS (IN ATP) AND SULFUR (IN AMINO ACIDS LIKE CYSTEINE AND METHIONINE) PLAY SPECIFIC ROLES:
® PHOSPHORUS IS ESSENTIAL FOR STORING AND TRANSFERRING ENERGY

® SULFUR CONTRIBUTES TO PROTEIN STRUCTURE AND ENZYME FUNCTION



THESE ROLES HIGHLIGHT THAT THE PRESENCE OF CERTAIN ELEMENTS IS DIRECTLY LINKED TO VITAL BIOCHEMICAL PROCESSES.

CoMMON MiISCONCEPTIONS AND CLARIFICATIONS

MISCONCEPTION 1: ALL ELEMENTS FOUND IN LIVING THINGS ARE ABUNDANT

W/HILE MAJOR ELEMENTS LIKE CHON ARE ABUNDANT, MANY TRACE ELEMENTS ARE PRESENT IN VERY SMALL AMOUNTS. THEIR
SIGNIFICANCE IS NOT PROPORTIONAL TO THEIR ABUNDANCE BUT TO THEIR BIOLOGICAL IMPORTANCE.

MISCONCEPTION 2: ELEMENTS IN LIVING ORGANISMS ARE INERT OR UNREACTIVE

MANY ELEMENTS IN BIOLOGY ARE HIGHLY REACTIVE, ESPECIALLY IN THE FORM OF IONS OR FUNCTIONAL GROUPS. FOR EXAMPLE,
cALCIUM IoNs (CA%*) ARE ACTIVE IN SIGNALING PATHWAYS, AND IRON’S ABILITY TO ALTERNATE BETWEEN FE2™ anD Fe*
STATES IS CRUCIAL FOR OXYGEN TRANSPORT.

MISCONCEPTION 3: ELEMENTS IN LIVING ORGANISMS ARE IDENTICAL TO THEIR INORGANIC
FORMS

IN BIOLOGICAL SYSTEMS, ELEMENTS OFTEN EXIST IN SPECIFIC CHEMICAL FORMS:
o [roN As FErroUS (FE2T) or Ferric (FE3T) 1oNs
® PHOSPHORUS PRIMARILY IN THE FORM OF PHOSPHATE GROUPS

e CARBON MOSTLY AS PART OF ORGANIC MOLECULES

THESE FORMS ARE TAILORED TO BIOLOGICAL FUNCTIONS.

SUMMARY: WHICH STATEMENT Is TRUE?

BASED ON THE ABOVE DISCUSSION, THE TRUE STATEMENT ABOUT THE CHEMICAL ELEMENTS FOUND IN LIVING THINGS IS THAT
THESE ORGANISMS PREDOMINANTLY CONSIST OF A SMALL SET OF ELEMENTS—MAINLY CARBON, HYDROGEN, OXYGEN, AND
NITROGEN—THAT FORM THE BASIS OF VITAL BIOMOLECULES. WHILE MANY OTHER ELEMENTS ARE PRESENT IN TRACE AMOUNTS,
THEIR IMPORTANCE IN BIOLOGICAL PROCESSES IS SIGNIFICANT DESPITE THEIR LOW ABUNDANCE. THESE ELEMENTS ARE NOT INERT
BUT HIGHLY REACTIVE AND SPECIALIZED, ENABLING LIFE’S COMPLEX CHEMISTRY.

CONCLUSION

UNDERSTANDING THE NATURE OF CHEMICAL ELEMENTS IN LIVING ORGANISMS REVEALS THAT LIFE IS FUNDAMENTALLY CHEMICAL.
THE CORE ELEMENTS—CARBON, HYDROGEN, OXYGEN, AND NITROGEN—ARE UNIVERSAL BUILDING BLOCKS, FORMING THE
MOLECULES THAT SUSTAIN LIFE. TRACE ELEMENTS, THOUGH LESS ABUNDANT, ARE EQUALLY VITAL, OFTEN ACTING AS
COFACTORS FOR ENZYMES OR STRUCTURAL COMPONENTS. THE INTERPLAY OF THESE ELEMENTS UNDERPINS BIOLOGICAL
PROCESSES FROM ENERGY TRANSFER TO GENETIC INFORMATION STORAGE. RECOGNIZING THESE TRUTHS HELPS CLARIFY
BIOLOGICAL COMPLEXITY AND EMPHASIZES THE IMPORTANCE OF CHEMISTRY IN UNDERSTANDING LIFE ITSELF.



FREQUENTLY AskeD QUESTIONS

\W/HICH STATEMENT IS TRUE ABOUT THE CHEMICAL ELEMENTS FOUND IN LIVING THINGS?

THE MOST ABUNDANT CHEMICAL ELEMENTS IN LIVING ORGANISMS ARE CARBON, HYDROGEN, OXYGEN, NITROGEN, PHOSPHORUS,
AND SULFUR.

ARE ALL CHEMICAL ELEMENTS FOUND IN LIVING ORGANISMS NATURALLY OCCURRING?

NOI ONLY CERTAIN ELEMENTS ARE NATURALLY ABUNDANT AND ESSENTIAL FOR LIFE; MANY OTHER ELEMENTS ARE NOT TYPICALLY
FOUND IN LIVING ORGANISMS.

IS WATER COMPOSED OF A SINGLE CHEMICAL ELEMENT?

NOI WATER IS COMPOSED OF TWO ELEMENTS: HYDROGEN AND OXY GEN.

DO LIVING ORGANISMS REQUIRE TRACE ELEMENTS?

YESI MANY TRACE ELEMENTS LIKE IRON, ZINC, COPPER, AND IODINE ARE ESSENTIAL FOR VARIOUS PHYSIOLOGICAL FUNCTIONS.

ARE CHEMICAL ELEMENTS IN LIVING THINGS UNIFORMLY DISTRIBUTED ACROSS ALL
SPECIES?

NO, THE ABUNDANCE AND NECESSITY OF SPECIFIC ELEMENTS VARY AMONG DIFFERENT SPECIES.

CAN CHEMICAL ELEMENTS BE TOXIC TO LIVING ORGANISMS?

YES, SOME ELEMENTS LIKE MERCURY AND LEAD ARE TOXIC, EVEN THOUGH THEY MAY BE PRESENT IN SMALL AMOUNTS.

ARE ORGANIC COMPOUNDS IN LIVING ORGANISMS PRIMARILY MADE OF THE SAME
ELEMENTS?

YES, MOST ORGANIC COMPOUNDS ARE PRIMARILY MADE OF CARBON, HYDROGEN, OXYGEN, NITROGEN, PHOSPHORUS, AND SULFUR.

DO ALL LIVING ORGANISMS CONTAIN THE SAME PERCENTAGE OF CHEMICAL ELEMENTS?

NO, THE PERCENTAGE OF ELEMENTS VARIES DEPENDING ON THE ORGANISM'S TYPE, TISSUE, AND ENVIRONMENT.

IS OXYGEN THE MOST ABUNDANT ELEMENT IN THE HUMAN BODY?

OXYGEN IS THE MOST ABUNDANT ELEMENT IN THE HUMAN BODY BY MASS, PRIMARILY DUE TO WATER AND ORGANIC MOLECULES.

ARE CHEMICAL ELEMENTS IN LIVING THINGS ESSENTIAL FOR ENERGY PRODUCTION?

YES/ ELEMENTS LIKE PHOSPHORUS AND MAGNESIUM ARE VITAL FOR ENERGY TRANSFER AND METABOLIC PROCESSES.

ADDITIONAL RESOURCES

UNDERSTANDING THE CHEMICAL ELEMENTS FOUND IN LIVING THINGS IS FUNDAMENTAL TO GRASPING THE COMPLEXITIES OF
BIOLOGY AND THE INTRICATE WEB OF LIFE ON EARTH. LIVING ORGANISMS, FROM THE SIMPLEST BACTERIA TO COMPLEX HUMANS,



ARE COMPOSED OF A LIMITED YET ESSENTIAL SET OF CHEMICAL ELEMENTS. THESE ELEMENTS FORM THE BUILDING BLOCKS OF
BIOMOLECULES THAT SUSTAIN LIFE PROCESSES, INFLUENCE ORGANISMAL FUNCTION, AND DRIVE EVOLUTIONARY CHANGE. THE
QUESTION “\W/HICH STATEMENT IS TRUE ABOUT THE CHEMICAL ELEMENTS FOUND IN LIVING THINGS?” INVITES A DETAILED
EXPLORATION OF THE COMPOSITION, ROLES, AND SIGNIFICANCE OF THESE ELEMENTS. THIS ARTICLE AIMS TO PROVIDE A
COMPREHENSIVE, ANALYTICAL OVERVIEW, CLARIFYING COMMON MISCONCEPTIONS AND HIGHLIGHTING THE SCIENTIFIC FACTS
UNDERPINNING THIS FASCINATING SUBJECT.

INTRODUCTION TO CHEMICAL ELEMENTS IN LIVING ORGANISMS

LIVING ORGANISMS ARE PRIMARILY MADE UP OF A HANDFUL OF CHEMICAL ELEMENTS THAT ARE ESSENTIAL FOR LIFE. ALTHOUGH
NATURE CONTAINS OVER 100 kNOWN ELEMENTS, ONLY A SELECT FEW ARE FOUND IN SIGNIFICANT QUANTITIES WITHIN LIVING
TISSUES. THESE ELEMENTS PARTICIPATE IN FORMING COMPLEX MOLECULES SUCH AS PROTEINS, NUCLEIC ACIDS, CARBOHYDRATES,
AND LIPIDS, WHICH ARE VITAL FOR MAINTAINING LIFE FUNCTIONS.

Key CoNcCePTS:

- ELEMENTS ARE PURE SUBSTANCES CONSISTING OF ONLY ONE TYPE OF ATOM.

- BIOMOLECULES ARE ASSEMBLED FROM THESE ELEMENTS, FORMING STRUCTURES THAT PERFORM SPECIFIC BIOLOGICAL FUNCTIONS.
- THE PROPORTION OF ELEMENTS VARIES AMONG DIFFERENT ORGANISMS, TISSUES, AND CELLULAR COMPARTMENTS.

MAJOR ELEMENTS IN LIVING THINGS

1. THe Four MosT ABUNDANT ELEMENTS: CHON

THE FOUNDATION OF BIOLOGICAL MATTER IS BUILT UPON FOUR ELEMENTS THAT CONSTITUTE APPROXIMATELY 960/0 OF THE
MASS OF MOST LIVING ORGANISMS:

- CARBON (C) THE BACKBONE OF ALL ORGANIC MOLECULES. CARBON'S ABILITY TO FORM FOUR COVALENT BONDS MAKES IT
UNIQUELY SUITED TO CREATE COMPLEX AND STABLE STRUCTURES.

- HYDROGEN (H) PRESENT IN WATER, ORGANIC MOLECULES, AND INVOLVED IN ENERGY TRANSFER.

- OXYGEN (O) ESSENTIAL FOR CELLULAR RESPIRATION AND FOUND IN WATER AND ORGANIC COMPOUNDS.

- NITROGEN (N) CRITICAL FOR AMINO ACIDS, NUCLEIC ACIDS, AND OTHER NITROGENOUS COMPOUNDS.

2. THE RoLE oF TRACE ELEMENTS

BEYOND THE MAJOR FOUR, LIVING ORGANISMS REQUIRE A RANGE OF TRACE ELEMENTS—ELEMENTS NEEDED IN MINUTE QUANTITIES
BUT VITAL FOR PROPER BIOLOGICAL FUNCTION. THESE INCLUDE:

- IroN (FE): INTEGRAL TO HEMOGLOBIN AND ELECTRON TRANSPORT CHAINS.

- CALciuM (CA): IMPORTANT FOR MUSCLE CONTRACTION, NERVE TRANSMISSION, AND STRUCTURAL ROLES IN BONES AND
SHELLS.

- PoTassiuM (K), Sobium (NA): KEY IN NERVE SIGNALING AND OSMOREGULATION.

- MAGNESIUM (MG): A COFACTOR FOR MANY ENZYMES AND INVOLVED IN CHLOROPHYLL IN PLANTS.

- OTHERS: ZINC, COPPER, MANGANESE, MOL YBDENUM, SELENIUM, IODINE, AND COBALT, EACH PLAYING SPECIFIC BIOCHEMICAL
ROLES.



WHY ONLY CERTAIN ELEMENTS ARE FOUND IN LIVING THINGS

1. CHEMICAL ProPERTIES AND BioLoaGicAL COMPATIBILITY

THE ELEMENTS FOUND IN LIVING ORGANISMS ARE THOSE CAPABLE OF FORMING STABLE COVALENT BONDS AND PARTICIPATING IN
BIOCHEMICAL REACTIONS UNDER EARTH’S CONDITIONS. ELEMENTS WITH INCOMPATIBLE CHEMICAL PROPERTIES—SUCH AS BEING
HIGHLY REACTIVE OR UNSTABLE IN BIOLOGICAL ENVIRONMENTS—ARE GENERALLY ABSENT OR PRESENT ONLY IN TRACE AMOUNTS.

2. AVAILABILITY AND EVOLUTIONARY SELECTION

EVOLUTION HAS FAVORED ORGANISMS THAT UTILIZE ELEMENTS READILY AVAILABLE IN THE ENVIRONMENT, OPTIMIZING FOR
ENERGY EFFICIENCY AND CHEMICAL STABILITY. FOR EXAMPLE:

- CARBON'S TETRAVALENT NATURE ALLOWS FOR DIVERSE ORGANIC COMPOUNDS.

- IRON’S ABILITY TO SWITCH BETWEEN OXIDATION STATES (FE2t AND FE3') MAKES IT IDEAL FOR ELECTRON TRANSFER
PROCESSES.

3. BioLoaGICAL NECESSITY AND FUNCTIONALITY

ELEMENTS ARE INCORPORATED INTO SPECIFIC BIOMOLECULES BECAUSE THEY SERVE ESSENTIAL FUNCTIONS:

- STRUCTURAL ROLES: CALCIUM IN BONES.

- FUNCTIONAL ROLES: IRON IN HEMOGLOBIN.

- CATALYTIC ROLES: ZINC IN ENZYMES.

4. ELEMENTS NoT Founp IN LivING ORGANISMS

ELEMENTS SUCH AS LEAD, MERCURY, OR ARSENIC ARE TOXIC AND ARE GENERALLY ABSENT FROM BIOLOGICAL MOLECULES,
ALTHOUGH SOME MICROBES CAN METABOLIZE OR TOLERATE SUCH ELEMENTS UNDER SPECIFIC CONDITIONS.

STATEMENTS ABOUT ELEMENTS IN LIVING THINGS: CLARIFICATIONS AND
TRUTHS

1. LIVING ORGANISMS ARE PRIMARILY COMPOSED OF A FEW KEY ELEMENTS.

TRUE. THE MAJORITY OF BIOLOGICAL MATTER IS MADE UP OF JUST A HANDFUL OF ELEMENTS—MAINLY CARBON, HYDROGEN,
OXYGEN, AND NITROGEN. THESE ELEMENTS FORM THE MOLECULAR FRAMEWORK OF LIFE.

2. ALL CHEMICAL ELEMENTS ARE FOUND IN LIVING ORGANISMS IN SIGNIFICANT AMOUNTS.

FALSE. ONLY A SMALL SUBSET OF ELEMENTS IS FOUND IN MEANINGFUL QUANTITIES WITHIN LIVING TISSUES. MANY ELEMENTS ARE
EITHER ABSENT OR PRESENT ONLY IN TRACE AMOUNTS.

3. TRACE ELEMENTS ARE UNNECESSARY FOR LIFE.

FALSE. DESPITE BEING REQUIRED IN TINY AMOUNTS, TRACE ELEMENTS ARE INDISPENSABLE FOR VARIOUS PHYSIOLOGICAL
PROCESSES. For EXAMPLE, IODINE IS CRUCIAL FOR THYROID HORMONE SYNTHESIS, AND ZINC IS VITAL FOR IMMUNE FUNCTION.

4. THE PRESENCE OF ELEMENTS IN LIVING ORGANISMS IS SOLELY DUE TO THEIR ABUNDANCE IN THE ENVIRONMENT.
PARTIALLY TRUE. WHILE ENVIRONMENTAL AVAILABILITY INFLUENCES ELEMENTAL COMPOSITION, BIOLOGICAL SYSTEMS HAVE

EVOLVED TO UTILIZE SPECIFIC ELEMENTS EFFICIENTLY, SOMETIMES EVEN CONCENTRATING ELEMENTS THAT ARE SCARCE IN THE
ENVIRONMENT.



5. THE CHEMICAL ELEMENTS IN LIVING THINGS ARE LIMITED TO ORGANIC MOLECULES.

FALSE. WHILE ORGANIC MOLECULES CONTAIN ELEMENTS LIKE CARBON, HYDROGEN, OXYGEN, AND NITROGEN, INORGANIC ELEMENTS
SUCH AS CALCIUM, IRON, AND POTASSIUM ARE ALSO VITAL COMPONENTS OF BIOLOGICAL SYSTEMS.

THE SIGNIFICANCE OF CHEMICAL ELEMENTS IN BIOLOGICAL SYSTEMS

1. STRUCTURAL COMPONENTS

ELEMENTS LIKE CALCIUM AND PHOSPHORUS FORM MINERALIZED STRUCTURES SUCH AS BONES AND TEETH, PROVIDING SUPPORT
AND PROTECTION.

2. ENERGY TRANSFER AND STORAGE

ELEMENTS SUCH AS PHOSPHORUS ARE PART OF ATP (ADENOSINE TRIPHOSPHATE), THE ENERGY CURRENCY OF CELLS, WHILE IRON
IS INVOLVED IN ELECTRON TRANSPORT WITHIN MITOCHONDRIA.

3. CATALYTIC FUNCTIONS

MANY ENZYMES REQUIRE METAL COFACTORS—ZINC, COPPER, OR MAGNESIUM—TO CATALYZE BIOCHEMICAL REACTIONS
EFFICIENTLY.

4. SIGNALING AND REGULATION

SODIUM/ POTASSIUM, AND CALCIUM IONS PARTICIPATE IN NERVE SIGNALING, MUSCLE CONTRACTIONS, AND REGULATORY
MECHANISMS.

IMPACTS OF ELEMENTAL IMBALANCE AND TOXICITY

W/HILE ELEMENTS ARE ESSENTIAL, IMBALANCE OR EXPOSURE TO TOXIC ELEMENTS CAN HAVE DETRIMENTAL EFFECTS!

- DEFICIENCIES: IRON DEFICIENCY LEADS TO ANEMIA; IODINE DEFICIENCY CAUSES GOITER.
- ToxICITY: EXCESSIVE LEAD EXPOSURE CAN IMPAIR NEUROLOGICAL DEVELOPMENT; MERCURY POISONING AFFECTS THE NERVOUS
SYSTEM.

(UNDERSTANDING THE DELICATE BALANCE OF ELEMENTAL PRESENCE IS CRUCIAL FOR HEALTH, ECOLOGY, AND BIOTECHNOLOGY.

CoNcLusioN; THE TRUE STATEMENT ABoUT ELEMENTS IN LIVING THINGS

THE CORE TRUTH ABOUT THE CHEMICAL ELEMENTS FOUND IN LIVING ORGANISMS IS THAT LIVING SYSTEMS UTILIZE A LIMITED,
SPECIFIC SET OF ELEMENTS—PRIMARILY CARBON, HYDROGEN, OXYGEN, AND NITROGEN—DUE TO THEIR UNIQUE CHEMICAL
PROPERTIES, AVAILABILITY, AND BIOLOGICAL UTILITY. W/HILE MANY ELEMENTS EXIST IN NATURE, ONLY THOSE THAT CAN FORM
STABLE, FUNCTIONAL BIOMOLECULES AND PARTICIPATE IN ESSENTIAL BIOLOGICAL PROCESSES ARE INCORPORATED INTO LIVING
TISSUES.

THIS SELECTIVE ELEMENTAL COMPOSITION UNDERSCORES THE EFFICIENCY AND ADAPTABILITY OF LIFE ON EARTH. IT ALSO



HIGHLIGHTS THE IMPORTANCE OF TRACE ELEMENTS, WHICH, ALTHOUGH NEEDED IN SMALL AMOUNTS, ARE INDISPENSABLE FOR
MAINTAINING HEALTH AND FACILITATING VITAL BIOCHEMICAL REACTIONS. RECOGNIZING WHICH ELEMENTS ARE TRULY INTEGRAL TO
LIFE ALLOWS SCIENTISTS AND MEDICAL PROFESSIONALS TO BETTER UNDERSTAND BIOLOGICAL FUNCTIONS, ADDRESS
NUTRITIONAL DEFICIENCIES, AND DEVELOP BIOTECHNOLOGICAL INNOVATIONS.

IN SUMMARY, THE STATEMENT THAT IS MOST ACCURATE ABOUT THE CHEMICAL ELEMENTS IN LIVING THINGS IS THAT THEY ARE
PREDOMINANTLY A SUBSET OF ELEMENTS THAT ARE CHEMICALLY COMPATIBLE, BIOLOGICALLY NECESSARY, AND
ENVIRONMENTALLY ACCESSIBLE— AN ELEGANT DEMONSTRATION OF NATURE’S SELECTIVE AND RESOURCEFUL USE OF THE PERIODIC
TABLE.
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