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Helena’s Story



Paige’s Story



Evolution Video



DNA makes up everything about you!

DNA

A T GC

Changes or 
mutations

A T GG

DNA Gene Trait =  eye color 

What do you see that’s different 
between the letters on the left and 
the letters on the right? 



Evolution causes change in a population
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Why do you think the fish would turn green?  



Coevolution
● Organisms evolve together for survival
● One organism evolving can cause another organism to evolve
● This is a cycle



Malaria
● Blood-borne pathogen
● Flu-like Symptoms
● Spread by 

mosquitoes 
○ Caused by 
Plasmodium parasites

https://www.cdc.gov/malaria/malaria_worldwide/impact.html



Have you ever been bitten 
by a mosquito? 

Green = yes 
Red = no 



Parasites

● A parasite is an organism that requires 
a host to live

● Examples: 
○ Lice 
○ Fleas 
○ Ticks 
○ Tapeworms

https://www.cell.com/pictureshow/parasites1

https://en.wikipedia.org/wiki/Plasmodium_falciparum



Parasites

● Malaria is caused by Plasmodium
parasites

● Plasmodium parasites require 2 hosts 
to live:

○ 1st host = mosquito 
○ 2nd host = another animal 

● Plasmodium parasites spend part of 
their life in red blood cells 

https://www.cell.com/pictureshow/parasites1

https://en.wikipedia.org/wiki/Plasmodium_falciparum



Hosts 

● Organism that a parasite lives in or on
● 3 types of host-parasite relationships:

○ Mutualism
○ Commensalism 
○ Parasitism



Hosts 

● Malaria has several hosts
○ Non-human primates
○ Humans
○ Rodents
○ Birds
○ Bats



How is Malaria Studied? 

1. 2.

Patients in the clinic 

Cells in the lab 

Have you ever 
looked into a 
microscope? 

Green = yes 
Red = no



How is Malaria Studied? 

1. 2. 3.

Patients in the clinic 

Cells in the lab 

Genome sequences 
on the computer 



What is Genomics? 



Would you ever have your 
genome read?  

Green = yes 
Red = no 



We read genomes in in the Leffler Lab to 
study malaria

Human, Monkey, and Parasite genomes! 



How are Humans Protected from Malaria?

Created with 
BioRender.com

● Blood cells have 
proteins on them

● Malaria parasites 
interact with these 
proteins

Protein

Protein Receptor

Receptor



Malaria Protection in Humans

Do not 
have 

Malaria 
protection

Do not 
have 

Malaria 
protection

Have 
Malaria 

protection! 



Why are these Two Populations Protected? 

History as far back as 2500 years ago!



My Research
1. Do these populations have malaria protection from shared DNA? 
2. How else have these populations evolved to protect themselves from malaria? 
3. Other cool projects!



How have parasites evolved to infect their hosts? 

What changed at the DNA level to make this happen? 



Red blood cell 
invasion 

1. Essential part of 
the parasite life 
cycle 

2. Many unknown 
RBC invasion 
genes 

3. Lots of room for 
discovery! 

Created with 
BioRender.com



My Research

1. What are the genes 
contributing to the 
adaptation of malaria 
to their hosts?  

2. What are other genes 
that help malaria 
parasites invade red 
blood cells? 



Thank You and Questions!


