
Understanding Us
A. Early Homo sapiens evolution and interaction with 

Neanderthals
• Lecture from Mon and activity linking CH2 in Racism 

not Race to images that were on the walls.

B. Evolutionary adaptions to different environments
• Ex. Lactase Persistence (We did this one)
• Lots more from “Recent Human Evol” Reading (Qs in 

Groups)
• Ex. Skin Pigmentation (Vit D-Folate Hypothesis)
• Ex. Sickle Cell (Here and see pps listed on handout)

C. Exploring apparent relationships between Health and 
Race

• Handout on Sickle cell and Hypertension



A. Early Homo sapiens evolution and interaction with 
Neanderthals

B. Evolutionary adaption to different environments

We will focus on evolutionary or genetic differences 
(and similarities) between populations of humans on 
the earth.

But remember there are cultural, historical differences 
and peoples live in very different environments all of 
which also generate variation. 

These factors interact in complicated ways.



B. Evolutionary adaptions to different environments
• Ex. Lactase Persistence (We did this one)
• Ex. Skin Pigmentation (Vit D-Folate Hypothesis)

Two important nutrients!
Problem: Folate breaks down under UV radiation
BUT can protect skin by having darker skin!
That leads to a second problem: Vit D is made in the skin as a 
result of UV radiation.
So when skin is dark might not get enough Vit D!
Ex. as darker skinned humans settled areas in the far 
north..they were getting less UV and thus less vit D.

This probably selected for lighter skin color.
Skin color may be a balance between these two selection 
pressures. 







B. Evolutionary adaptions to different environments
• Ex. Lactase Persistence (We did this one)
• Ex. Skin Pigmentation
• Ex. Sickle Cell (CH 6 p207, Racism not Race p88 and I 

will go over now) 

FYI….Covered in the “Selecting for Diversity” section CH6 
which highlights how selection can maintain two alleles at 
a single locus in a population, when the heterozygote has 
a higher fitness than either of the homozygotes. 

Heterozygote advantage

A very serious condition and huge numbers of people 
globally are affected.



Sickle Cell Disease

An example of human adaptation to different environments. 
Selection has worked in different ways in different populations!
But…Is it a condition only found in people with a particular skin 
color?

FYI Malaria 
is caused 
by a protist 
pathogen!!

HbS=S



Sickle Cell Disease

An example of human adaptation to different environments. 
Selection has worked in different ways in different populations!
But…Is it a condition only found in people with a particular skin 
color?

Heterozygote advantage!

SS=Lots of cells sickle or collapse and block 
arteries when you are SS making you anemic

AS= That happens to some cells but you have 
enough normal cells so you do not haver 
symptoms and are not anemic.

FYI Malaria 
is caused 
by a protist 
pathogen!!

HbS=S

But And But



Sickle Cell Disease

Is there a genetic basis?

Single locus trait!!!
“In the malaria belt regions of Africa, the Middle East, southern 
Europe and South Asia, this gene variant flourished because the 
benefits of malaria resistance outweighed the negative impact of 
sickle cell disease.”

Why does sickle cell seem to occur in those with darker skin (there is 
a correlation)?
“Sickle cell is found more frequently in persons of Middle Eastern, 
Indian, Mediterranean and African heritage because those geographic 
regions are most prone to malaria. The gene variant for sickle cell 
disease is related to malaria, not skin color.”
Physicians have missed this condition because they assumed it was 
always related to race!



More about hemoglobin
This is from our Transcription and Translation material



More about hemoglobin

Adult hemoglobin consists of four protein “subunits” that 
are combined to make a big functioning hemoglobin 
protein.

2 alpha-globins
2 beta-globins

Each globin is made by a different gene or region of genome

A mutation in one of the beta-globin genes causes sickle 
cell disease.



Hemoglobin is a big family of genes due to many 
duplication events.     

Note I do not have all the adult active ones pointed out!

What does this 
show?

Alpha and Beta 
versions ended up on 
different 
chromosomes.

Psuedogenes!



https://learn.genetics.utah.edu/content/genetics/he
moglobin/

Other genes play a role and 
the condition is not as 
simple as we first thought! 
Symptoms vary from person 
to person.

This is because…

Some people with the 
mutation keep making a 
form of the fetal 
hemoglobin until later in 
childhood or even into 
adulthood.

Does that pattern sound 
familiar??

https://learn.genetics.utah.edu/content/genetics/hemoglobin/
https://learn.genetics.utah.edu/content/genetics/hemoglobin/


https://www.npr.org/sections/health-shots/2023/03/16/1163104822/crispr-gene-
editing-sickle-cell-success-cost-ethics

But then she received the treatment on July 2, 2019. Doctors removed some of her 
bone marrow cells, genetically modified them with CRISPR and infused billions of 
the modified cells back into her body. The genetic modification was designed to 
make the cells produce fetal hemoglobin, in the hopes the cells would compensate 
for the defective hemoglobin that causes the disease.

Look fetal 
hemoglobin!
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Review Hemoglobin Story
• What is a gene family?
• When genes duplicate one copy can keep doing the 

original “job” and the new copies can take on new 
tasks.

• Green on previous slide indicates pseudogenes.
• What is significant about the date 450-500mya?
• Note that in this gene family, some genes “turn on” at 

different times-affinity for oxygen is different for each.
• In some people (and in llamas living at high altitude) 

their fetal hemoglobin is active in adults.
• Sound familiar?
• Notice the importance of changes in gene regulation!
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