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Main claim



Main Evidence



How does this genetic system work?
(oscillator is made of four proteins encoded by four open reading 

frames; three of the proteins regulate transcription w/in the system)



Regulation of gene expression via repressors
(for a gene to be expressed an RNA polymerase molecule must 

bind DNA at a specific promoter to start transcription; repressors 
block binding at specific operator sites and inhibit transcription)

(Repressors most-simply work by the principle of two objects cannot occupy the same space at the 
same time; if a repressor protein is bound to operator sequences interspersed within a promoter, then 
the RNA polymerase cannot bind the promoter. Note, activator proteins can turn on gene expression 
by binding to operator sites next to promoters, helping the RNA polymerase to start transcription)
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Repressor are proteins that bind DNA
(we can use biomolecule analysis and design tools to analyze and 

design DNA binding proteins, as per last class)

https://www.rcsb.org/3d-view/1GFL/1

https://www.rcsb.org/3d-view/1QPI/1

https://www.rcsb.org/3d-view/1LBG/1

https://www.rcsb.org/3d-view/1LMB/1
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How does this genetic system work?
(when one repressor is highly abundant w/in a cell, the expression of the next repressor 
will be lowered, and so on.  Because an odd number of repressors have been engineered 

to form a closed cycle, the system feeds back on itself resulting in an oscillation)

(what would happen if the system had two or four repressors in a cycle?)



Oscillations via a movie…

https://vimeo.com/291608242

(how soon the cells start behaving differently!  why?)



Main claim



Main Evidence



Cold Spring Harbor Laboratory Press; 3rd edition (April 8, 2004)

Is this switch digital?  Life = 1; death = 0?



Arkin et al., Genetics. 1998 Aug;149(4):1633-48.

https://www.ncbi.nlm.nih.gov/pubmed/9691025#


Arkin et al., Genetics. 1998 Aug;149(4):1633-48.

https://www.ncbi.nlm.nih.gov/pubmed/9691025#


http://youtu.be/sLkZ9FPHJGM

Is life (1) or death (0) random?
(answering this question, in general, matters greatly for bioengineers.  why?)

http://youtu.be/sLkZ9FPHJGM


http://biodynamics.ucsd.edu/



https://www.ncbi.nlm.nih.gov/pubmed/22178928



https://www.ncbi.nlm.nih.gov/pubmed/22178928



http://biodynamics.ucsd.edu/



 

How can we manage how we think about 
systems like this?  Abstraction! (Week 4)

https://www.ncbi.nlm.nih.gov/pubmed/22178928

http://youtu.be/sLkZ9FPHJGM


 

How to use tools to analyze natural 
systems?  Bioinformatics! (Week 5)

https://zhanglab.ccmb.med.umich.edu/COVID-19/

http://youtu.be/sLkZ9FPHJGM

