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Chemical Composition of a Typical Cell

Major Components by Mass:

Water (~70%): Main solvent; critical for
biochemical reactions and molecular
movement.

Proteins (~15%): Enzymes, structural
support, signaling. Made of amino acids.
Nucleic Acids (~7%): DNA (genetic
material) and RNA (protein synthesis).
Lipids (~2%): Membranes (phospholipids),
energy storage (triglycerides), signaling
(steroids).

Polysaccharides (~3%): Energy (glycogen,
starch) and structural (cellulose in plants).
lons & Small Molecules (~1%): Na*, K*, CI,
Ca?, metabolites, vitamins, cofactors.

By Elemental Composition (by % of total
atoms):

Hydrogen (H) - ~63%

Oxygen (O) — ~25.5%

Carbon (C) - ~9.5%

Nitrogen (N) — ~1.4%

Trace: Phosphorus (P), Sulfur (S), Sodium
(Na), Potassium (K), Magnesium (Mg),
Calcium (Ca), Chlorine (Cl), Iron (Fe), etc.
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CHONPS = Carbon, Hydrogen, Oxygen,
Nitrogen, Phosphorus, Sulfur — the 6
essential elements in biomolecules.
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Cytosol vs. Cytoplasm

Cytoplasm  The entire contents within the
cell membrane, excluding the
nucleus (in eukaryotes).
Includes the cytosol and
organelles.

Cytosol The fluid portion of the
cytoplasm. Aqueous, gel-like
solution where many
metabolic reactions occur.

Does not include organelles.

Cytoplasm = Cytosol + Organelles
(excluding the nucleus)

Nucleoid vs. Nucleus

Nucleoid A region in prokaryotic cells
where the circular DNA (chrom-
osome) is located. It is not
surrounded by a membrane.

Nucleus A membrane-bound organelle in

eukaryotic cells that contains
linear chromosomes (DNA) and
controls gene expression.

Nucleus = membrane-bound
Nucleoid = no membrane
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Most Abundant Elements in Living Trophic Classifications (Energy & Carbon
Organisms Sources) (cont)
CHON — make up ~96% of living matter: Chemot- Heterotroph:
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