Dimensionality

Cell and Cell Membrane

pinocytotic
vesicle

mitochondrion
lysosome

Golgi Golgi
vesigles apparatus
nucleolus

rough ER

(endoplasmic
reticulum)

smooth ER —{
(no ribosomes) .

nucleus

S centrioles (2)
[ Each composed of 9

o | microtubule triplets.
microtubules

cytoplasm

cell (plasma) >
membrane

ribosome

Exterior Oligosaccharide

Intearal
protein

Hydrophobic core

Integral protein

Glycoprotein Glycolipid

Peripheral proteins

Peripheral protein

Fatty acyl j
tails
Hydrophilic polar
head u

JeAejiq pidijoydsoyd

pidijoydsoyd

What is the effective dimensionality of a physical system!?




DNA double helix Dimensionality

Structure of a Typical Neuron
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What is the effective dimensionality of a physical system!?




Dimensionality

Protein Folding

What is the effective dimensionality of a physical system!?




Symmetry and Symmetry Breaking
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What are the physical mechanisms which lead to symmetry bré'aking?




Symmetry and Symmetry Breaking

Drosophila embryo: Gene regulator expression

What are the physical mechanisms which lead to
symmetry breaking?




Scaling in biological systems

Metabolic Rate scaling in mammals
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What is the physical mechanism or physical constraint which
leads to such scaling?




Scaling in biological systems
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Metabolic Rate scaling in various organisms @fﬁ""xg
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Allometric scaling of metabolic rate for a selection of homeotherms (birds and mammals),
poikilotherms (fish, reptiles, amphibians, and invertebrates), and unicellular organisms.
The so! | lines all have a slope of .75. Modified from Hemmingsen, 1960.

What is the physical mechanism or physical constraint which B
leads to such scaling?




Scaling in biological systems
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What is the physical mechanism or physical
constraint which leads to such scaling?




