
 
 
From: Janna Shortt | HSTalks [mailto:Janna.Shortt@hstalks.com]  
Sent: 05/08/2020 4:50 AM 
Subject: HSTalks - announcement of newly released complete series for undergraduates - Principles of Biochemistry 
 
To:  Dept of Chemistry 
 

Dear Profs  

I am pleased to inform you that we have just published a new series for undergraduates, Principles of Biochemistry. 
Delivered by Prof. Gerald W. Feigenson of Cornell University, it includes 22 lectures detailing a journey into the 
fundamentals of biochemistry, providing a valuable resource for everyone entering the field or seeking a refresher on 
some of the key principles in the life sciences.   

Please do share this information with your colleagues in the fields of biochemistry and other relevant life science 
disciplines. An announcement is attached below and I am also attaching a brochure with full details of the series and 
links to each lecture. 

Just to remind you, Pittsburgh is a subscriber to The Biomedical & Life Sciences Collection and all faculty and students 
have full access. 

Access to the collection is automatic while on campus.  To login off-campus, click on Login via Organisation and then 
select 'University of Pittsburgh' from the list and click on Proceed to Login Page.  You can also create a personal 
account while on campus, which will enable you to access the collection from any location and on any device.  
 
Best regards 
 
Janna 
 

Janna Shortt 
Account Relationship Manager 
Henry Stewart Talks 
Tel: +44 (0) 20 7164 6721 Ext: 118 
Email:  janna.shortt@hstalks.com 

 

 

Principles of Biochemistry 
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Henry Stewart Talks is proud to publish the series Principles of Biochemistry. 
Designed and delivered by Prof. Gerald W. Feigenson of Cornell University, 
the lectures cover biochemistry at an undergraduate level. They proceed from 
chemical interactions between atoms and molecules, through structure and 
function of proteins, lipids and carbohydrates to many of the key metabolic 
processes in the cell. The series undertakes a step-by-step exploration of 
some of the most fundamental principles encountered in the life sciences. 

 

 PLAY SERIES 

  

 

 

About The Biomedical & Life Sciences Collection 

The Biomedical & Life Sciences Collection provides access to more than 2,600 
specially produced lectures by leading world experts including Nobel 
Laureates and Lasker and Breakthrough prize winners. Topics range from the 
fundamentals of life sciences to the latest developments in therapeutic 
interventions, from the level of the single molecule to entire populations and 
include both advanced and introductory-level talks. The collection is ideal for 
faculty, post-docs, researchers and both graduate and undergraduate 
students. 
 

 

For assistance, contact HSTalks subscriber support: 

https://nam05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fhstalks.com%2Ft%2F4070%2Fintroduction-to-biochemistry%2F%3Fbiosci%26pl%3D1043&data=02%7C01%7Cjoeg%40pitt.edu%7Cadbdbd54bf3940ada10b08d7f32cc4d7%7C9ef9f489e0a04eeb87cc3a526112fd0d%7C1%7C0%7C637245246415430243&sdata=zzyMHV4RhnWBwEvQNCsa%2B87ILwjw2JFHnbVcYI0OdnA%3D&reserved=0
https://nam05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fhstalks.com%2Ft%2F4070%2Fintroduction-to-biochemistry%2F%3Fbiosci%26pl%3D1043&data=02%7C01%7Cjoeg%40pitt.edu%7Cadbdbd54bf3940ada10b08d7f32cc4d7%7C9ef9f489e0a04eeb87cc3a526112fd0d%7C1%7C0%7C637245246415425246&sdata=EP5lWPkpoLhQszrHpMD1nEsdMjhG3t8%2Bmt1qQdcZa94%3D&reserved=0


Subscriber Support, Henry Stewart Talks Ltd 
Tel: +44 (0) 20 7164 6721, Email: access@hstalks.com 

Address: 40/41 Museum Street, London WC1A 1LT, United Kingdom 

To browse for specially commissioned lectures: 

VISIT THE COLLECTION 

 

  
 
 
Henry Stewart Talks Ltd is a limited company, registered in England, registration number 04833828, with its registered office at Ruskin House 
40/41 Museum Street London WC1A 1LT. 
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Principles of 
Biochemistry
A multimedia lecture series  
in The Biomedical &  
Life Sciences Collection



Life is fascinating at many different levels, from interconnected groups of organisms, 
to individual life forms, to individual living cells, to individual but interconnected 
molecules within and outside of cells. Here we examine Life at the smallest of 
these size scales, noticing the properties of each type of biomolecule and how the 
molecules interact with each other.

We will see proteins as a remarkable state of matter that evolved to carry out often 
complex tasks. Proteins are partially understood at the level of interacting atoms 
and molecules, which is to say, their chemistry. We will see biological membranes to 
be a special state of matter with daunting complexity. We will look at carbohydrates 
and see simple and important sugars, some simple polymers of these sugars such as 
cellulose, and other sugar polymers that are more complex.

With this knowledge in hand, the last part of this series is about metabolism,  
the actual chemical reactions in living systems. We want to understand how glucose 
is used and how photosynthesis works, which chemical reactions occur and how they 
are controlled in everyday life. Then we can start to appreciate what can go wrong.

Prof. Gerald W. Feigenson  
Cornell University, USA 

Editor’s Summary



       

      

•  Ionisable groups
•  Properties and classification of the 20 amino acids
•  Formation of the peptide bond 
•  The hydrophobic effect 
•  Introduction to myoglobin 

 Lecture 2: Amino acids and peptides

       

      

Series Overview

•  Matter in the universe 
•  Origin of chemistry 
•  Properties of living systems 
•  Main categories of biomolecules 
•  Metabolism and the importance of enzymes

 Lecture 1: Introduction to biochemistry 

The series consists of 22 multimedia lectures, which can be used together 
as a complete introductory course, or separately to learn a single topic. 
Below you can see the topics covered in the series, accompanied by examples  
of slides and hyperlinks to the lectures.
 
Note: this series discusses very little of how DNA and RNA fit into biochemistry.  
This area is often termed “molecular biology” and is covered by other talks in the 
collection such as The biochemistry of DNA and RNA.

PLAY LECTURE

PLAY LECTURE

https://hstalks.com/t/3951/the-biochemistry-of-dna-and-rna-1-chemistry/?biosci
https://hstalks.com/t/4070/introduction-to-biochemistry/?biosci
https://hstalks.com/t/4030/amino-acids-and-peptides/?biosci


       

      

•  Protein secondary structures  
    (α helix, β-sheet, turns, and collagen)
•  Collagen properties 
•  The ‘protein fold’ 
•  Protein arrangement according to type of fold,   
    superfamily and family

 Lecture 4: Observed protein structures

       

      

•  Primary protein structure 
•  X-ray diffraction and protein 3D structure 
•  Interactions within proteins 
•  Peptide bond constraints 
•  Ramachandran maps

 Lecture 3: Protein structure principles

PLAY LECTURE

PLAY LECTURE

       

      

•  Multiple-folds 
•  Stable quaternary structure 
•  Transient quaternary structure 
•  Binding/Interaction domains 
•  Levels of protein structure

 Lecture 5: Protein folds and IV structure

PLAY LECTURE

https://hstalks.com/t/4041/protein-structure-principles/?biosci
https://hstalks.com/t/4045/observed-protein-structures/?biosci
https://hstalks.com/t/4062/protein-folds-and-iv-structure/?biosci


       

      

•  Myoglobin vs. haemoglobin 
•  T-state and R-state of haemoglobin 
•  Haemoglobin affinity for O₂ 
•  The Bohr effect 
•  Two models for O₂ binding affinity

 Lecture 7: Haemoglobin structure and stability

       

      

•  Protein stability 
•  Folding and refolding 
•  Molecular chaperones 
•  Motions within proteins 
•  Protein classification by function and complexity

 Lecture 6: Protein stability and folding

PLAY LECTURE

PLAY LECTURE

       

      

•  Categories of enzymes 
•  Enzyme specificity 
•  Reaction rate 
•  Gibbs function 
•  The Boltzmann distribution 
•  Catalysts roles and mechanisms

 Lecture 8: Enzyme specificity and catalysis

PLAY LECTURE

https://hstalks.com/t/4060/protein-stability-and-folding/?biosci
https://hstalks.com/t/4067/haemoglobin-structure-and-stability/?biosci
https://hstalks.com/t/4079/enzyme-specificity-and-catalysis/?biosci


       

      

       

      

•  Initial reaction velocity 
•  Catalysed vs. uncatalysed reaction pathways 
•  Enzyme saturation/Maximum reaction velocity 
•  Michaelis-Menten equation 
•  Energy barriers and rate constants 
•  Measuring Km and Vmax 
•  The Lineweaver-Burk plot

 Lecture 9: Enzyme kinetics (Michaelis-Menten)

PLAY LECTURE

•  Efficient enzymes
•  Competitive inhibition 
•  Non-competitive inhibition 
•  Irreversible inhibition 
•  Diagrams of enzyme mechanisms 
•  Chymotrypsin mechanism

Lecture 10: Enzyme inhibition; chymotrypsin

PLAY LECTURE

       

      

•  Metal ions 
•  Coenzymes 
•  Control of enzyme concentration (synthesis, degradation) 
•  Control of enzyme activity 
•  Aspartate carbamoyl transferase allostery 
•  Chymotrypsin activation

 Lecture 11: Enzyme regulation and coenzymes

PLAY LECTURE

https://hstalks.com/t/4080/enzyme-kinetics-michaelis-menten/?biosci
https://hstalks.com/t/4081/enzyme-inhibition-chymotrypsin/?biosci
https://hstalks.com/t/4082/enzyme-regulation-and-coenzymes/?biosci


       

      

•  Properties of biomembranes 
•  Types of lipid bilayer phases 
•  Types of fatty acyl chains 
•  Phospholipases 
•  Types of membrane association 
•  Membrane fusion

 Lecture 12: Lipids, biomembranes  
 and membrane proteins

PLAY LECTURE

       

      

•  Properties of carbohydrates and their complexity 
•  Carbohydrate energy role
•  Carbohydrate structural role 
•  Glycosaminoglycans & proteoglycans
•  Carbohydrate recognition role 

 Lecture 13: Structure and function  
 of carbohydrates

PLAY LECTURE

       

      

•  High-energy molecules 
•  Information in the Gibbs function
•  Types of transport across biomembranes
•  Oxidation-reduction reactions

 Lecture 14: Metabolism principles

PLAY LECTURE

https://hstalks.com/t/4083/lipids-biomembranes-and-membrane-proteins/?biosci
https://hstalks.com/t/4084/structure-and-function-of-carbohydrates/?biosci
https://hstalks.com/t/4085/metabolism-principles/?biosci


       

      

•  Control of glycogen breakdown  
    (hormonal and local)  
•  Hormone amplification
•  Control of 3 key enzymes of glycolysis
•  Universal principles of enzyme regulation

 Lecture 16: Glycolysis control

PLAY LECTURE

       

      

•  Fates of pyruvate
•  Acetyl-CoA formation
•  Citric Acid Cycle and connections to other metabolisms
•  Catabolism of fats
•  ß-oxidation of fatty acids
•  Ketone bodies Categories of enzymes 

 Lecture 17: Metabolism of pyruvate and fat

PLAY LECTURE

       

      

•  Complexity of metabolism
•  Glucose as the cell’s energy source
•  Interconnections of glycolysis and other metabolisms
•  Glycolysis in detail

 Lecture 15: Glycolysis - energy  
 and useful cell chemicals

PLAY LECTURE

https://hstalks.com/t/4087/glycolysis-control/?biosci
https://hstalks.com/t/4088/metabolism-of-pyruvate-and-fat/?biosci
https://hstalks.com/t/4086/glycolysis-energy-and-useful-cell-chemicals/?biosci


       

      

•  Introduction to photosynthesis
•  Fates of absorbed light 
•  Role of chlorophyll and other pigments 
•  Events in photosystems II and I
•  Photosynthesis vs. electronic mitochondrial transport
•  Z-scheme 

 Lecture 19: Light-driven reactions  
 in photosynthesis

       

      

•  Amino acids catabolisms
•  Urea Cycle and connections to other metabolism
•  Overview of ‘energetics metabolism’
•  Electronic transport in Mitochondria (Complexes I to IV)
•  ATP synthase Motions within proteins 
•  H+ gradient in mitochondria and Chemiosmotic mechanism

 Lecture 18: Urea cycle;  
 oxidative phosphorylation

PLAY LECTURE

PLAY LECTURE

       

      

•  Anabolism
•  Gluconeogenesis vs. glycolysis
•  Substrate cycling
•  Calvin Cycle step by step 

 Lecture 20: Gluconeogenesis  
and the Calvin cycle

PLAY LECTURE

https://hstalks.com/t/4089/urea-cycle-oxidative-phosphorylation-1/?biosci
https://hstalks.com/t/4090/light-driven-reactions-in-photosynthesis/?biosci
https://hstalks.com/t/4091/gluconeogenesis-and-the-calvin-cycle/?biosci


       

      

•  Hormone action via G-protein
•  Steroid hormone action in nucleus 
•  Insulin action in cytosol and nucleus 
•  Metabolic control to cancer 
•  Course summary  

 Lecture 22: Hormone mechanisms

       

      

•  Fatty acid synthase complex in detail
•  Biosynthesis of complex lipids
•  Synthesis of fats and phospholipids 
•  Cholesterol biosynthesis
•  Lipoproteins and their roles 
•  Synthesis of N-containing molecules

 Lecture 21: Synthesis of lipids  
 and N-containing molecules

PLAY LECTURE

PLAY LECTURE

https://hstalks.com/t/4092/synthesis-of-lipids-and-n-containing-molecules-1/?biosci
https://hstalks.com/t/4093/hormone-mechanisms/?biosci


       

Prof. Gerald W. Feigenson has been a faculty member at Cornell University  
since 1974. He has established several fundamental properties of cell membranes, 
including the nature of the membrane protein lipid boundary layer, phase behavior  
of lipid mixture models of the plasma membrane, and the nature of line tension 
at the boundary of membrane rafts. He is the co-founder of the Cornell Field 
of Biophysics, and has taught undergraduate biochemistry for many years.  
Prof. Feigenson is the recipient of multiple awards for his educational work.

About the Editor

For more information, contact HSTalks subscriber support:  
Tel: +44 (0) 20 7164 6721, Email: access@hstalks.com

Address: 40/41 Museum Street, London WC1A 1LT, United Kingdom

Credit: Lindsay France/Cornell University Photography
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