Introductory Physics for the
/hang Lab

Shao-Qing Zhang
3/14/2022

Online resources are credited.



Physics books tfor biology and medicine

Russell K. Hobbie

INTRODUCTORY Byt
PHYSICS Physics in Biology
FOR and Medicine
BIOLOGICAL
SCLENTISTS

Intermediate

Physics for Medicine
and Biology

Christof M. Aegerter Paul Davidovits




Molecular Biophysics books

THE PHYSICS OF
LIVING PROCESSES

A MGSOSCDpIC Approach
o ;_ T 2 T 7

==<=Methods in
Molecular Bfophysms

;) y. ‘
(“;‘

Igor N. Ser

WILEY




S Table of contents

{ oy

hods in

aaaaaaaaaaaaa

Part A Biological macromolecules

and physical tools
Part B Mass spectrometry
Part C Thermodynamics

Part D Hydrodynamics

D1 Biological macromolecules as
hydrodynamic particles

D2 Fundamental theory

D3 Macromolecular diffusion
D4 Analytical ultracentrifugation
D5 Electrophoresis

D6 Electric birefringence

D/ Flow birefringence
D8 Fluorescence depolarisation
D9 Viscosity _

D10 Dynamic light scattering
D11 Fluorescence correlation
spectroscopy

Methods in
Molecular Biophysics

Structure, Dynamics, Function
for Biology and Medicine

SECOND EDITION

Part E Optical spectroscopy
E1 Visible and IR absorption
E2 Two-dimensional IR
spectroscopy

E3 Raman scattering

E4 Optical activity

Part F Optical microscopy

F1 Light microscopy

F2 Atomic force microscopy

F3 Fluorescence _

F4 Single-molecule detection
F5 Single-molecule manipulation

Part G X-ray and neutron
diffraction

Part H Electron diffraction
Part | Molecular dynamics

Part J Nuclear magnetic
resonance

Part K Medical Imaging



Biophysical chemistry books

L.

Biophysical Chemistry

Biophysical
Chemistry

by ALAN COOPER

RSCPublishing  Tutorial Chemistry Texts



Biophysical
Chemistry

Tables of contents

BIOPHYSICAL

CHEMISTRY

HWILEY-BLACKWELL

1 Biological Molecules

2 Spectroscopy

2.1 Electromagnetic Waves and their
Interactions

2.2 UV/Visible Spectroscopy

2.3 Circular Dichroism

2.4 Fluorescence

2.5 Vibrational Spectroscopy: IR and Raman
2.6 NMR (Brief Overview)

3 Mass Spectrometry

4 Hydrodynamics

5 Thermodynamics and Interactions

6 Kinetics

7 Chromatography and Electrophoresis
8 Imaging

9 Single Molecules

* Part 1: Thermodynamics and kinetics

2 First law of thermodynamics

3 Second law of thermodynamics . ,
4 Phase diagrams, mixtures, and chemical potential
5 Equilibria and reactions involving protons _

6 Oxidation/reduction reactions and bioenergetics
7 Kinetics and enzymes o

8 The Boltzmann distribution and statistical
thermodynamics

Part 2: Quantum mechanics and spectroscopy
9 Quantum theory: introduction and principles
10 Particle in a box and tunneling

11 Vibrational motion and infrared spectroscopy
12 Atomic structure: hydrogen atom and multi-
electron atoms

13 Chemical bonds and protein interactions

14 Electronic transitions and optical spectroscopy
15 X-ray diffraction and extended X-ray absorption
fine structure

16 Magnetic resonance

Part 3: Understanding biological systems using
?hyslcal chemistry

7 Signal transduction
18 Membrane potentials, transporters, and channels
19 Molecular imaging
20 Photosynthesis




Biochemistry book

BrocaeMisTry

Jeremy M. Berg
John L. Tymoczko

Lubert Stryer

Biochemistry

Jeremy M. Berg
John L. Tymoczko
Gregory J. Gatto, Jr
Lubert Stryer




Biochemistry

Biochemistry: an evolving science
Protein composition and structure
Exploring proteins and proteomes

DNA, RNA, and the flow of genetic
information

Exploring genes and genomes
Exploring evolution and bioinformatics

Hemoglobin: portrait of a protein in
action

Enzymes: basic concepts and kinetics
Catalytic strategies

Regulatory strategies

Carbohydrates

Lipids and cell membranes
Membrane channels and pumps
Signal-transduction pathways
Metabolism: basic concepts and design
Glycolysis and gluconeogenesis

The citric acid cycle

Oxidative phosphorylation

Table of contents (~1300 pages)

The light reactions of photosynthesis

The calvin cycle and the pentose phosphate
pathway

Glycogen metabolism

Fatty acid metabolism

Protein turnover and amino acid catabolism
The biosynthesis of amino acids

Nucleotide biosynthesis

The biosynthesis of membrane lipids and steroids
The integration of metabolism

DNA replication, repair, and recombination
RNA synthesis and processing

Protein synthesis

The control of gene expression in prokaryotes
The control of gene expression in eukaryotes
Sensory systems

The immune system

Molecular motors

Drug development.



Molecular Biology of the Cell

Molecular Biology of

THE CELL

Sixth Edition

The Problems Book

s
Molecular Biology of MOLECULAR BIOLOGY OF

THECELL § THE CELL

Sixth Edition SEVEMTH EDITION

ALBERTS WEALD JOHNSON MORGAM RAFF RODERTS WALTER JOHN WILSON and TIM HUNT

ALBERTS, JOHNSON LEWIS MORGAN _RAFF ROBERTS WALTER




Molecular Biclogy of ~—

Part | INTRODUCTION TO THE CELL
1. Cells and Genomes

2. Cell Chemistry and Bioenergetics

3. Proteins

Part Il BASIC GENETIC MECHANISMS
4. DNA, Chromosomes, and Genomes
5. DNA Replication, Repair, and Recombination

6. How Cells Read the Genome: From DNA to
Protein

7. Control of Gene Expression

Part Il WAYS OF WORKING WITH CELLS
8. Analyzing Cells, Molecules, and Systems
9. Visualizing Cells

(PIE[tLIV INTERNAL ORGANIZATION OF THE

10. Membrane Structure

11. Membrane Transport of Small Molecules and
the Electrical Properties of Membranes

Table of contents (~1500 pages)

12. Intracellular Compartments and Protein
Sorting

13. Intracellular Membrane Traffic

14. Energy Conversion: Mitochondria and
Chloroplasts

15. Cell Signaling

16. The Cytoskeleton

17. The Cell Cycle

18. Cell Death

19. Cell Junctions and the Extracellular Matrix

Part V CELLS IN THEIR SOCIAL CONTEXT
20. Cancer

21. Development of Multicellular Organisms
22. Stem Cells and Tissue Renewal

23. Pathogens and Infection

24. The Innate and Adaptive Immune Systems



Differences between biodisciplines

Biochemistry is study of chemical
substances and vital processes occurring
in living organisms. Biochemists focus
heavily on role, function and structure of
biomolecules.

Chemical biology involves the application
of chemical techniques, analysis, and
often small molecules produced

through synthetic chemistry, to the study
and manipulation of biological systems. In
contrast to biochemistry, which involves
the study of the chemistry of biomolecules
and regulation of biochemical pathways
within and between cells, chemical
biology deals with chemistry applied

to biology (synthesis of biomolecules,
simulation of biological systems etc.).

Biophysics employs and develops
theories and methods of the physical
sciences for the investigation of
biological systems. Studies span all
levels of biological organization, from
the molecular scale to whole organisms
and ecosystems.

Biophysical chemistry employ various
techniques used in physical chemistry to
probe the structure of biological systems.

Systems biology, Synthetic biology

Physical Biology aims to accurately
measure and describe the structure,
function and behavior of biological
systems by using the newly developed
advanced concepts and techniques of
physics, while biophysics focuses on
the study of the basic physical laws of
living matter.




Zhang Lab’s Research

The principle behind is a PHYSICS,

The reactions undergoing is @
CHEMISTRY,

AND
The resultant obtained is BIOLOGY
Or for BIOLOGICAL Purposes.
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