
Introduction
ALS is a motor neuron disease that progressively 

affects nerve cells in the spinal cord and brain. 

When motor neurons die, the brain is no longer 

able to control the muscles associated with those 

motor neurons. Those affected, lose the ability to 

perform voluntary movements such as eating, 

moving, speaking, and eventually, breathing (1).

A lot of the work that I was involved in during 

this co-op revolved around molecular biology and 

designing genetic constructs relevant to ALS (like 

C9ORF72). An exciting part of my co-op 

experience involved stem cell work. 

ISL1 is a gene that is expressed by all motor 

neurons (2) and TUJ1 is found in all neural 

progenitor cells(3). This is a comparison between 

expression of genes in mouse motor neurons and 

Hues 3-derived motor neurons. Other IPSC-

derived motor neurons are compared. 

Materials and methods
The control (18a) and SOD1 ALS line (39b) were 

cultured and differentiated simultaneously with 

the Hues 3 line of cells. 

Immunohistochemistry was used to check for 

similarities between the mouse motor neurons and 

the Hues 3 derived motor neurons. More 

specifically, each was stained with antibodies for 

ISL1 and TUJ1 to check for similarities.

Lastly, the expression levels of the 18a and 

39b IPSC lines were tested using qPCR. The data 

was graphed to visually check for differences in 

the expression levels between the two stem cell 
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Results
The result of these experiments showed similarities between mouse motor neurons and Hues 3-derived motor neurons (fig 2 

and 3):

• Hues 3 derived motor neurons express both ISL1 and TUJ1 (both found around the cell body, indicated in blue 

and red), similar to that of mouse motor neurons.

• They also both express HB9:GFP (indicated in green), another indicator of motor neurons.

• The relative shape and size of Hues 3-derived motor neurons is similar to mouse motor neurons.

• Hues 3 derived motor neurons are more robust and dense than mouse motor neurons. 

• There are far more neural progenitor cells among the Hues 3-derived motor neurons.

Conclusions
In regards to the experiment, it is relevant to 

include IPSC-derived motor neurons in 

experiments because they are very similar to their 

real counterparts in terms of their shape, size, and 

genetic expression levels. Furthermore, it is 

interesting to explore differences between IPSC 

cell lines because expression levels are different 

between the lines. It is important to note the 

changes that occur in expression levels between 

control lines and those affected with SOD1 ALS 

and possibly explore why the changes occur if 

they are not yet understood. 

The experience of having a specific project to 

work on during my co-op but also having the 

freedom to learn other interesting skills like stem 

cell differentiation was very unique. I was able to 

learn more than I thought I would in the span of 

six months, which was incredible. It was also 

worthwhile knowing that my project and side 

projects would benefit larger experiments and aid 

my coworkers and supervisor. 
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Figure 1. A qPCR machine, similar to the one 

used in experiments.  

Figure 3. Hues 3-derived motor neuron 

immunostaining, showing the expression of ISL1, 

TUJ1, and HB9:GFP. 

IPSC derived motor neurons (fig.4) have 

differences in expression levels based on what lines 

they originated from. Looking at expression level 

data, there are significant differences and similarities 

in expression levels between 18a control lines and 

39b SOD1 ALS lines. Most notably, there are 

significant differences in the expression levels of 

genes Erlin3, HB9, and HDAC1. Conversely, 

expression levels of genes such as MIF and CHAT 

are similar between the lines. 
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Figure 2. Mouse motor neuron immunostaining, 

showing the expression of ISL1, TUJ1, and HB9:GFP. 

Figure 4. IPSC-derived motor neurons expressing 

HB9:GFP under a florescent microscope. 

Figure 5. Expression level differences between 18a (control) and 39b (SOD1 ALS) lines. 


