
Author: Robert Lyons, Ph.D., 2008 
 
License: Unless otherwise noted, this material is made available under the terms of 
the Creative Commons Attribution – Share Alike 3.0 License:  
http://creativecommons.org/licenses/by-sa/3.0/  
 We have reviewed this material in accordance with U.S. Copyright Law and have tried to maximize your ability to use, 
share, and adapt it. The citation key on the following slide provides information about how you may share and adapt this 
material. 
 
Copyright holders of content included in this material should contact open.michigan@umich.edu with any questions, 
corrections, or clarification regarding the use of content. 
 
For more information about how to cite these materials visit http://open.umich.edu/education/about/terms-of-use. 
 
Any medical information in this material is intended to inform and educate and is not a tool for self-diagnosis or a 
replacement for medical evaluation, advice, diagnosis or treatment by a healthcare professional. Please speak to your 
physician if you have questions about your medical condition. 
 
Viewer discretion is advised: Some medical content is graphic and may not be suitable for all viewers. 



Citation Key 
for more information see: http://open.umich.edu/wiki/CitationPolicy  

Use + Share + Adapt 
	



Make Your Own Assessment 
 

Creative Commons – Attribution License  

Creative Commons – Attribution Share Alike License 

Creative Commons – Attribution Noncommercial License 

Creative Commons – Attribution Noncommercial Share Alike License 

GNU – Free Documentation License 

Creative Commons – Zero Waiver 

Public Domain – Ineligible: Works that are ineligible for copyright protection in the U.S. (17 USC § 102(b)) *laws in 
your jurisdiction may differ 

Public Domain – Expired: Works that are no longer protected due to an expired copyright term. 

Public Domain – Government: Works that are produced by the U.S. Government. (17 USC §105) 

Public Domain – Self Dedicated: Works that a copyright holder has dedicated to the public domain. 

Fair Use: Use of works that is determined to be Fair consistent with the U.S. Copyright Act. (17 USC § 107) *laws in your 
jurisdiction may differ 
Our determination DOES NOT mean that all uses of this 3rd-party content are Fair Uses and we DO NOT guarantee that 
your use of the content is Fair. 
To use this content you should do your own independent analysis to determine whether or not your use will be Fair.  

{ Content the copyright holder, author, or law permits you to use, share and adapt. } 

{ Content Open.Michigan believes can be used, shared, and adapted because it is ineligible for copyright. } 

{ Content Open.Michigan has used under a Fair Use determination. } 



M1 Renal:	


Folate  Metabolism 	



	



Fall 2008	



Dr. Robert Lyons	


Assistant Professor, Biological Chemistry	



Director, DNA Sequencing Core	


	



Web:  http://seqcore.brcf.med.umich.edu/mcb500	


	





Glu, Gln,
Asp, NH3

Amino Acid metabolism Folate metabolism

Nucleic Acid metabolism

Methylene
THF

Met
Cycle

Pu rin e s Py rim id in e s

Uric Acid

Urea

Amino acids

DNA
RNA

(energy)

TCA Cycle
fumarate

oxaloacetate

R. Lyons 



Methylene-THF

Methyl-THF

Formyl-THF

Donation of one carbon
(from Ser, Gly)

Connects to
Amino Acids

Purine
biosynthesis

Thymidylate
synthetase

Connects to
Nucleic Acids

lectures

Diet:

THF

THF
Cycle

Methionine
Cycle

Folate (“One-Carbon”) Pathways
Click on any blue box to see details

(Start with the section with ‘Diet’ and follow the paths with red arrows)

DHF

Folate

THF

DHF

Folate

R. Lyons 



C
O

NH

OH

2

H
-

N

CH
2

N N
H ( N

H
CH

COO

CHCH2 2 C
O

)
nO

N

N

H

Folic Acid is Synthesized By Bacteria	



C
O

NH2 OH

Para-aminobenzoic
acid (PABA)

S
O

O
NH2 NH2

sulfanilamide

Dietary folate: folic acid (meats, green veggies)	


*requires* the intestinal enzyme ‘Conjugase’ for absorption.	
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Inhibitors of DHFR are important therapeutics:	


	

Methotrexate - chemotherapy	


	

Trimethoprim - inhibits bacterial DHFR	


	

Pyrimethamine - inhibits malarial DHFR	
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Other methyl acceptors:	


	

DNA  (“CpG Islands”)	


	

RNA	
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Folate Deficiencies: Symptom: megaloblastic anemia	


Dietary deficiency:	



Common especially in developing countries, lower 
socioeconomic classes	
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Folate deficiency secondary to bowel irritation:	



• Conjugase is essential for adequate absorption 
of dietary folates	


	


• Conjugase production may be compromised by 

bowel irritation:	



‘Tropical Sprue’ - bowel irritation probably 
arising from bacterial origin, causes 
intestinal inflamation and malabsorption.	



	


‘Celiac Sprue’ - similar outcome, but the 

original irritation is due to an allergic 
response, for example to gliaden (a 
component in gluten)	
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B12 is also critical in other 
reactions, ones for which the 
deficiency has serious 
neurological consequences.	
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