
REVIEW 
 
1. Is it lateralization or sequencers that are used to carry out movements that are precise and fast? 

 
2. Can you help explain the Ka/Ks ratio in more detail? I believe it is used to measure the pace of protein 

evolution/mutation rate of the ASPM gene in the descent of H. Sapiens. I was curious if we could spend 
some time discussing Fig. 1 and Fig. 2 as well. [Evans, P.D., et al (2004) article] 
 

3. Can you help clarify the difference between non-synonymous substitution rate (Ka) versus synonymous 
substitution rate (Ks)? 
 

4. Could you please explain what social intelligence is and how it has an effect on encephalization?  How 
does a conflict between competition and cooperation decisions cause the brain to enlarge? 
 

5. About cell mediated immunity process, the book says APCs (antigen-presenting cells) engulf cells that 
are foreign or harmful. And further says that it's done by Major histocompatibility (MHC) proteins, and 
how does it actually work in cell mediated immunity process? 
 

6. For Thursday's article (Levy S.B.), on question #6, How do antibiotics work together with a patient's 
immune system?, could a possible answer go along the lines of:  

 
By exposing the patient to antibiotics, the immune system is geared with natural strains that in a way act 
like memory B-cells, allowing the immune system to send of a faster defense response to occur if the 
patient's body becomes infected with a certain type of bacteria. 

 
 
 
 



7. What are some of the possible solutions to the antibiotic resistance problem we are facing? 
 

8. In what ways do bacteria resist antibiotics and how can this be circumvented? 
 
9. From the lecture, Dr. Kalthoff talked about "Possible Ultimate Causes of encephalization" 
from my notes I can find two possible causes: humans being able to learn to do things with 
speed and precision, and social intelligence. Are there any others that we discussed or should 
be aware of? 
 
10. In the ASPM Evans assigned reading, on page 490 the authors mention that "the 
accelerated evolution of ASPM in the descent of humans could reflect the influence of either 
positive Darwinian selection or relaxed functional constraint." What is the definition of 
relaxed functional constraint? 
 
11. How does ratio between synonymous and non synonymous mutations show that a gene is 
being selected positively for? Also how does a value greater than one show positive 
selection? They also mention sliding-widow profile, what is that? 
 
12. In the Levy article they talk about how "the growing populations of bystanders themselves 
become agents of disease" but I'm confused because I learned last semester that homology 
has to be present in order for DNA to be passed on from one bacteria to another, so how is E. 
faecalis its resistance to S. aureus? 







dN/dS= 

But McKayla is not 
ƛƳǇǊŜǎǎŜŘΧ 

LŦ ǘƘŜǊŜ ƛǎ άƴƻ ǾŀǊƛŀǘƛƻƴέ ŀǘ ǘƘŜ human ASPM locus. How can we 
find the signatures of positive selection (aka adaptive evolution) if 
ǿŜ ŘƻƴΩǘ ƘŀǾŜ ǇƻǇǳƭŀǘƛƻƴ ŘŀǘŀΚ 
 



But McKayla is not 
ƛƳǇǊŜǎǎŜŘΧ 



IQ refers to the two first aminoacids  of the calmoduline binding motif: Isoleucine (I) and glutamine (Q) 



McDonald-Kreitman Test (MK Test) 

STRONG positive selection has operated on ASPM in the 
human lineage. 










