
Comparative Table of Cell Walls Across Major Groups

Group / Example
Organisms Major Components

Thickne
ss

Range
Special Features Permeability Primary Functions

Plants (e.g., oak,
Arabidopsis)

Cellulose, hemicellulose,
pectin; lignin in secondary

walls

0.1–10
µm

Multi-layered (primary, secondary,
middle lamella); plasmodesmata

Highly porous to
small molecules;

regulated symplastic
transport

Structural support,
osmotic protection, cell

signaling, defense

Green & Red Algae
(e.g.,

Chlamydomonas,
Porphyra)

Cellulose, glycoproteins;
alginates/agar/ carrageenan
in many species; sometimes

calcium carbonate

0.05–2
µm

Great chemical diversity;
mineralization common in marine taxa

Variable; often highly
permeable to

water/ions

Support in aquatic
environments, defense,

flotation

Fungi (e.g., yeast,
mushrooms)

Chitin, β-glucans,
mannoproteins

0.1–0.5
µm

(yeast);
thicker in
hyphae

Dynamic remodeling during hyphal
growth; cross-linked polysaccharide–

protein matrix

Selectively
permeable

Rigidity, osmotic
stability; host defense
evasion (pathogens)

Water Molds
(Oomycetes)

Cellulose, β-glucans
0.05–0.5

µm

Chemically plant-like but
phylogenetically distinct from plants

and fungi; lack chitin
Permeable

Osmotic support;
pathogenicity in plants

Slime Molds
Cellulose or other polymers in

spores only
Variable

Vegetative cells lack wall; spores
adapted for durability

Low permeability in
spores

Spore protection and
dispersal

Bacteria
(Gram-positive)

Thick peptidoglycan with
teichoic acids

20–80 nm
Retains crystal violet in Gram stain;

no outer membrane
Porous to small

molecules
Osmotic protection;
shape maintenance

Bacteria
(Gram-negative)

Thin peptidoglycan plus outer
membrane with LPS and

porins
7–8 nm

Outer membrane with porins;
periplasmic space

Outer membrane is
selectively
permeable

Osmotic protection;
defense from toxins

Archaea

Pseudopeptidoglycan
(NAG–NAT) in some;

otherwise polysaccharides,
proteins, or S-layer

10–50 nm
Resistant to lysozyme; highly diverse

chemistry; no true peptidoglycan
Variable

Structural support;
adaptation to extreme

environments


