REVIEW

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

2. Canyou help explain th&adKs ratio in more detail? | believe it is used to measure the pace of prote
evolution/mutation rate of the ASPM gene in the descent of H. Sapiens. | was curious if we could
some time discussing Fig. 1 and Fig. 2 as ksarfs, P.D., et al (200&kyicle]

3. Canyou help clarify the difference betwearon-synonymous substitution rat&# versussynonymous
substitution rate (K&

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

5. About cell mediated immunity process, the book says APCs (aniigsenting cells) engulf cells that
are foreign or harmfulAnd further says that it's done by Major histocompatibi(f§yHC) proteins, and
how does it actually work in cell mediated immunity process?

6. For Thursday's articléévy S.B.pn question #6How doantibiotics work together with a patient's
immune systemould a possiblanswer go along the lines of:

By exposing the patient @ntibiotics, the immune system is geared withtural strainsthat in a way act
like memory Bells, 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.Whatare some of the possible solutions to the antibiotic resistance problem we are fa
8. Inwhat ways do bacteria resist antibiotics and how can this be circumvented?

9. From the lecture, DKalthofftalked about "Possible Ultimate Causesntephalizatioh
from my notes | can find two possible causes: humans being able to learn to do things v
speed and precision, and social intelligence. Are there any others that we discussed or
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 influe ethef
positive Darwinian selection or relaxed functional constraint." What is the definition of
relaxed functional constraifdt

11. Howdoes ratio between synonymous and non synonymous mutations show that a gt
being selected positively for? Also how does a value greater than one show positive
selection? They also mention slidimgdow profile, what is that?

12. Inthe Levy article they talk about how "the growing populations of bystanders thems
become agents of disease" but I'm confused because | learned last semester that homc
has to be present in order for DNA to be passed on from one bacteria to another, so o\
faecalisits resistance téb.aureu®
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Mutations known to cause microcephaly in humans

INonsense mutations: ¥/ v VA4 A v Vv |
Frameshift deletions: Vv V VW v v v VYV V
Splice-junction mutations: W Y

Exons NI N

Putative microtubule- h%?#%?gg; Repeated |Q domains C-terminal
binding domain domain (putative calmodulin binding) region
Domains | K— N

4 -

KalKs 2

Position of window center

— Ape lineages leading to humans

— Old World monkeys (colobus monkey vs. macaque)

— New World monkeys (squirrel monkay vs. owl monkey)
— Camivores (cat vs. dog)

— Artiodactyls (cow vs. sheep)

~- Rodents (mouse vs. rat)

1Q refers to the two firsaminoacidsof the calmodulinebinding motif: Isoleucine (I) and glutamine (Q)



McDonaldKreitman Test (MK Test)

Table 1. The numbers of non-synonymous (N ) and synonymous (5) nucleotide
changes in ASPM

N S P-value

Polymorphism within human populations (n = 80) 6 10
Divergence between human and 19 7 0.025
last human/chimpanzee ancestor

n denotes the number of haploid genomes sampled; P-value 1s from Fisher’s
exact test.

STRONG positive selection has operated on ASPM in t|
human lineage.



The Challenge
of Antibiotic Resistance

Certairnn bacterial infections now defy all antibiotics. The resistance
problermn: may be reversible, but only if society begins to consider how
the drugs affect “good”™ bacteria as well as “bad”™

by Stuart B. Levy

Pesst ! Hey kid! Wama be a Superbug ..”
Sk some of this info your genome...
Even penicillin won be able To ham you..!

It was on a short-cut through the hospital kitchens that Albert
was first approached by a member of the Antibiotic Resistance.
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Mycobacterium
tuberculosis

Causes tuberculosis;
some multidrug-resistant
strains are untreatable
(H/C; 1970s)

S
£3
@
3
B
$
&
2
2
S
S
=
g
(a]
os
<
=
=
S

Escherichia coli

Causes urinary tract infections,
blood poisoning, diarrhea and
kidney failure; some strains that
cause urinary tract infections
are multidrug-resistant
(H/C; 1960s)

Pseudomonas
aeruginosa

Causes blood poisoning and
pneumonia, especially in
people with cystic fibrosis or
compromised immunity; some
multidrug-resistant strains are
untreatable (H/C; 1960s)
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Shigella dysenteria Streptococcus

Causes dysentery (bloody prresanonsae

diarrhea); resistant strains have Causes blood poisoning,
led to epidemics, and some can middle ear infections,
be treated only by expensive pneumonia and meningitis
fluoroquinolones, which are (C; 1970s)
often unavailable in developing
nations (C; 1960s)



