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Special Topics: Cellular Biochemistry CHEM-UA 850 
Lecture & Recitation, Dr. Burt Goldberg; My office is in room: 1001N Silver 
Email: bg43@nyu.edu or burt.goldberg@nyu.edu Phone: (212.998.7949 if I do 
not answer do not leave a message, just send an email) Office hours will be 
on Monday, Tuesday, & Wednesday from 9:30 to 11:00 aM. I am NOT in the 
office every day, Thursday I am not in due to medical appts for me.  But you can 
make AN APPOINTMENT FOR OTHER TIMES, please email for an 
appointment. 
 
THE COURSE; this course exists nowhere else but at NYU, it is my own idea 
that has evolved overtime as I have taught Biochemistry at NYU. This coursed is 
to look at the role of the eukaryotic cell organelles and their membranes as well 
as their metabolic pathways. I recommend tow textbooks as references only and 
suggest them as eBOOKs. You reading will be of Review articles and peer 
review research papers. The will be posted on our site.  
THE GOALS OF THE COURSE; is to understand the relationship between Cell 
Biology and Biochemistry, which are two sides of the same topic. The chemistry 
is the evolutionary stress for the development of cellular organelles. It is 
important to not only understand the chemistry but also to understand the 
relationship of the chemistry to the organelles of eukaryotic organisms and how 
this relates to ancestral prokaryotic organisms. There is no assigned texted 
books and no assigned readings from them. I do suggest if you do not have3 
one, get one, or if you do not have a molecular cell biology book get one. I would 
suggest not buying one but renting or go to VitalSources 
(https://www.vitalsource.com/) or Amazon’s website and rent what you need. I do 
recommend that you read the appropriate chapters as background. I will not 
assign them but expect you have read them. Chapters from both will be 
recommended, but the assigned readings; reviews and research papers on our 
site. There will be assigned questions from these articles as well as the Study 
Guide questions.  
 
Recomended books ( If you need a book, beside the book for Biochem 1 
last semester) 
BRS Biochemistry, Molecular Biology, and Genetics, by Michael Lieberman, 
eText ISBN: 9781469838908, 1469838907 

Molecular Cell Biology. Lodish, (https://www.amazon.com/Molecular-Cell-
Biology-Harvey-
Lodish/dp/1464183392/ref=sr_1_1?ie=UTF8&qid=1515776831&sr=8-
1&keywords=lodish+molecular+cell+biology) 
 
The following topics are to be covered as modules and are not in any 
specific order for the syllabus sequence, 

1. The major metabolic pathway; glycolysis/ gluconeogenesis, TCA and 
Oxidative Phosphorylation, Fatty Acid Synthesis/ FA Oxidation (the enzymatic 
difference between the hepatic cell mitochondrial matrix and the pathway in the 
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peroxisome), Amino Acid Catabolism / Urea Cycle / Cori Cycle / Alanine Cycle 
(the iso-enzymes found in the mitochondria, cytosol between striated muscle 
cells and hepatic cells of the liver), Amino Acid Biosynthesis and the TCA Cycle 
and the Biosynthesis of Purines-Pyrimidines (the structural evolution of the 
proteins of these pathways, difference in regulation and control, and the 
pyrimidine pathway as a bioenergetics pathway associated with the inner 
mitochondria membrane). This will include a discussion of the separation of 
these pathways into specific organelles in the eukaryotic cell.  The evolution of 
proteins structure of these enzyme systems such as the structural evolution of 
the pyrimidine pathway, Fatty Acid Synthesis Pathway, the sequestration of 
cholesterol synthesis in the endoplasmic reticulum and the structural relationship 
of gluconeogenesis with the endoplasmic reticulum.  
 
2. The expression of eukaryotic cellular and secretory proteins from nuclear 
mRNA ours on ribosomes in the cytosol. How do those proteins find the position 
in the proper membrane or organelle? An important topic is the cell sorting of 
protein, translocation into the membrane of the ER, lumen of the ER and 
subsequent vesicular transport to from ER to Golgi, lysosome, and secretory 
vesicles. There will be discussion of the translocation of protein into nucleus 
through the nuclear pore (including the molecular structure of the nuclear pore 
and chaperone proteins that transport protein through the nuclear pore). The 
mitochondria receives most of its proteins from the nuclear genome, therefore, 
most of these proteins are translocated across the mitochondrial double 
membrane. Protein translocation into the mitochondria including the origin of both 
the inner and outer mitochondrial membrane, as well as the translocation of 
proteins into the peroxisome will be a topic covered.   
 
3. The pathways for forming glycoproteins and proteoglycans. These are formed 
in two different cellular compartments (ER & Golgi) and display unique 
oligosaccharides. The extra cellular matrix (ECM) structure and role in signal 
transduction and transport will be described.   
 
4. Diverse Protein Structure of Receptors. Binding domains, and conformational 
changes leading to the cascade reactions in the cells interior. Adaptor proteins, 
scaffold proteins, and Big and little G proteins. This will include the role of lipid 
rafts and the extra-cellular matrix (ECM) in signal transduction JAK-STAT 
pathway.        
 
5. In contrast to normal differentiated cells, which rely primarily on mitochondrial 
oxidative phosphorylation to generate the energy needed for cellular processes, 
most cancer cells instead rely on aerobic glycolysis; a phenomenon termed “The 
Warburg Effect.” Aerobic glycolysis is an inefficient way to generate adenosine 
5′-triphosphate (ATP), however, and the advantage it confers to cancer cells has 
been unclear. The search for an answer to the ‘Warburg effect’ has elucidated 
and helped to explain the control of cellular metabolism, in normal cells, 
inflammatory reactions and the transformation of dysplastic cells due to chronic 
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inflammation to neoplastic cancerous cells. This brings together the study of 
metabolism, signal transduction and disease in understanding these findings 
originally made in 1925 by Otto Warburg. In Biochemistry 1, the Signal 
Transduction Receptors are described; in Cellular Biochemistry, utilizing the 
findings studying the Warburg Effect, we will discuss the cascade of proteins 
after the ligand binds to the Receptor and how they control and regulate the 
pathway interactions.   
 
6. The structure of the mitochondria and the origin of the inner and outer 
membranes as well as transport proteins found in both membranes. The matrix 
proteins of the mitochondria associate with the inner membrane trans-membrane 
proteins to form structure. This topic will include a comparison of the structure 
and biochemistry of the mitochondria, hydrogenosome and mitosome, and their 
common pathway, the folding of FeS proteins pathway. 
 
Tentative syllabus with chapters that will be assigned in both the 
Biochemistry text and the Lodish Molecular Cell Biology supplemental text. 

Lect # Topic Assigned Reading 

1 Introduction to the Eukaryotic cell TBA 

2 Protein expression in eukaryotic 
cells, the signal sequence, stop 
anchor sequence and other 
information sequences found in 
the protein amino acid sequence. 

Lodish Chpt 13 

3 Protein sorting and the role of 
chaperone proteins. 

Lodish Chpt 13 

4  Vesicular traffic, and the docking 
of vesicles to appropriate sites on 
organelle membranes. The 
relationship of the ER, Golgi, 
Lysosome and Plasma 
Membrane. 

Lodish Chpt 14 

5 Endocytosis & Exocytosis Lodish Chpt 14 

6 Translocation of proteins into the 
mitochondria 

 

7 Glycolysis and gluconeogenesis, 
reciprocal pathway. The 
chemistry of control and 
regulation of the reactions, 
thermodynamic, kinetics and 
equilibrium constants.    

 

8   Glycolysis and 
gluconeogenesis, reciprocal 
pathway and the relationship with 
the mitochondria. 

 

9 Glycolysis and gluconeogenesis,  
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reciprocal pathway and the 
relationship with the 
mitochondria. How does this 
interact with TCA cycle 

10 The TCA cycle and it relationship 
to both glycolysis and 
gluconeogenesis. The presence 
of TCA Cycle enzyme reactions 
in the cytosol and there 
functions. 

 

11 The relationship of the TCA 
Cycle Electron Transport System 
(ETS) and Oxidative 
Phosphorylation.  

 

12* Structure of the mitochondria Lodish Chpt sec13.3 & TBA  

13* Relationship between 
mitochondria, hydrogenosome & 
mitosome. Folding of FeS 
proteins.   

TBA 

14 The structure of the ETS 
proteins. 
The chemistry (REDOX potential) 
of the ETS.  

 

15 The Urea Cycle & its relationship 
with the TCA Cycle, and these 
pathways occurring in 
mitochondria and cytosol.  

 

16 Amino Acid metabolism, anabolic 
& catabolic pathways found in 
eukaryotic cells.  

 

17 Fatty Acid oxidation and 
Synthesis (FAS). The chemistry 
and structure of these proteins 
found in both cytosol and the 
mitochondria. 

 

18 Cholesterol synthesis and the co-
regulation of Cholesterol and 
FAS. 

 

19 Pentose Phosphate Pathway and 
Purine & Pyrimidine Synthesis, 
control, regulation and 
association of eukaryotic 
pyrimidine synthesis with the 
mitochondria.  

 

20 Signal Transduction & the 
cascade 

Lodish Chpt 15 & 16 
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21 Signal Transduction & the 
cascade 

 

22 Signal Transduction & the 
cascade 

 

23 Signal Transduction & the 
cascade 

 

24 The Warburg Effect, the 
truncated biochemistry of chronic 
inflammation effects cell and 
cancer cell. 

TBA 

25  How changes in the cascade 
affect the biochemistry of the 
cells.  

TBA 

26 How changes in the cascade 
affect the biochemistry of the 
cells. 

 

27  How changes in the cascade 
affect the biochemistry of the 
cells. 

 

28 How changes in the cascade 
affect the biochemistry of the 
cells. 

 

29 Glycobiology  

30 Glycobiology  

31 Glycobiology  

* Lecture 12 & 13 are not Module 1 but rather module 6. 
 
 
 

LECTURE, CHEM-UA 850 001, 12:30 PM - 1:45 PM, MW, Location: 
KIMMEL 803 
 

RECITATION, CHEM-UA 850 101, 12:30 PM - 1:45 PM Tu, 
Location: 45W4 
 

EXAMS; THERE WILL BE THREE, I would like to give them on 
Friday. 2 until 5 PM. If this presents an problem let me know. I 
like Friday because I can give you extra time to think and write. 
The exams will be short answer and as always my choice of the 
question form the Study Guide. The question on specifc 
research article will be a section on each exam as always.  
 


