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Journey Of A Neutrophil:

A collective project by students and Faculty at 

Kennesaw State University

Student Accreditations:

MacKenzie Holbrook- Graphic Design and Illustration

Christopher BOon- Mathematics and Project Direction

Jasmine Carter- Research and Development

Giovanni Reyes- Research and Development

Linh Luong- Research and Development

Faculty Advisors:

Dr. Yizeng Li- Department of Mechanical Engineering

Dr. Glenn Young- Department of Mathematics

Dr. Eric Albrecht- Department of Cellular and Molecular Biology

Prof. Craig Brasco- School of Art and Design
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Hi, I’m a neutrophil! I am the 

body’s first line of innate defense 

for bacteria and inflammation. There 

are multimillions of us circulating 

through your blood stream as you 

read this sentence!
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Femoral Bone

neutrophils are born 

in bone marrow, the 

spongy tissue found in 

larger bones. Mature 

neutrophils are regularly 

released into circulation 

and travel through the 

vascular system. Once 

inside blood vessels, 

neutrophils have a life 

span of roughly one day.

•Bone Marrow
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•Actin
Filament

My “bones” and “blood” give me structure and 

help me migrate to my destination. My bones are 

called the cytoskeleton and my blood is called 

cytosol.

My bones are made of many rod-like filaments that can actively be 

constructed or deconstructed. These filaments are made-up of actin 

building blocks, and thus are called actin filaments. These actin 

filaments together form the main part of my “skeleton” called the 

cytoskeleton. My cytoskeleton, and all its components, give me shape 

and allow me to move my “body”.
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My blood is called cytosol, and encapsulating my cytosol and 

cytoskeleton, is my plasma membrane. My cytosol is mostly water 

and contains many types of nutrients and proteins which I need 

to function. My plasma membrane is porous and passively allows 

water to move through. Sometimes I need more or less of a 

nutrient in my body. To stay healthy and maintain functions, I use 

active pumps and passive channels embedded in my membrane 

to get the nutrients that I need. This way I can obtain nutrients 

passively by diffusion or actively in exchange for energy.

•Side view of Ion Channel
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I sense a chemical signal 

released by my allies. This chemical 

tells me that there is a bacterium in the 

body. It is my duty to follow the trail To 

this breadcrumb and neutralize the 

bacterium.
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I am currently in a large artery, and a smaller arteriole 

is coming up just ahead. If I follow this chemical signal, 

I’ll be led to the bacteria that I need to neutralize.

The opening of this arteriole is about 100 times smaller 

than the artery. And after the arteries are the even 

smaller capillaries, so I better get ready to crawl.

•Artery •Arteriole
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1.

DepolymerizationPolymerization

First, to extend the leading edge of my membrane. Actin 

filaments near the front of my membrane polymerize and 

increase in length. This growth of actin filaments push my 

membrane outwards and create a protrusion.

Here, you can see how I land on the arteriole surface and 

adhere myself. As a cell, I can use my cytoskeleton and its 

components to help me crawl on a surface.

10



Then, I adhere this new protrusion to the ground surface 

using protein complexes called focal adhesions. In this way, 

focal adhesions act as anchors that allow me to attach my 

cytoskeleton to the surface I am traversing. 

2.

3.

3.2.1.

Finally, nearly simultaneously, I contract my rear while 

releasing nearby focal adhesions that attach my rear 

cytoskeleton to the surface. 
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Traversing through these layers puts me in a confined 

environment, to move efficiently I use my actin-driven 

processes in conjunction with my pores to allow 

fluid to pass through me. This reduces the amount of 

‘pushing’ my cytoskeleton must do. Finally I have arrived 

and can complete my job and wipe out these bacteria!

To get to the bacteria, I need to squeeze through 

several layers of cells; the endothelial cell layer, 

pericyte layer, and basement membrane of the 

blood vessel. Excuse me, endothelial cells!

•Endothelial Cells

•Pericyte •Basement Membrane
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To Be Continued...
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