


Author’s Note

Warning: This text includes ableism, eugenics, hitler references, and 
references to struggles over bodily autonomy.

This comic, much like the last one, was a joy to write. I am not a 
biologist by trade, so I was lucky to explore a concept I found 
interesting. I will mention that the literature surrounding biology 
concepts appears to be more accessible at the introductory level than 
math or physics information. However, over the course of this 
process, I began to realize how pertinent this issue is. 

I initially thought the ability for gene editing to be commonplace 
would not happen for a few generations. However, with the rapid 
advancement of biotechnology, the era of gene editing may be sooner 
than we think. Considering this nation Is having difficulty with roe v. 
Wade (again) we are collectively not ready to have the conversation 
about gene editing. This is clear within the search for resources I 
embarked on to create this comic. The majority of resources I found 
only talked about the positive aspects of CRISPR without talking about 
any potential negative impact. Even the Nobel prize website only 
mentioned that this might be an ethical dilemma. Excuse me, but this is 
going to be a crisis later. only two articles I found included disabled 
voices. There is no leadership from the most impacted in this debate, 
and this must happen if we want the best outcome for the most people. 

CRISPR has the power to change the world, but if it is not 
universally extremely regulated, adding Crispr to the 

equation will go very poorly for everyone.  



What’s 
up? Its 
Spot, 

everyone’s 
favorite piece 

of JT’s 
damaged brain 

matter. I was 
supposed to 

give a 
presentation on 
CRISPR today, but 

it seems only 
one BEING 

came :(

That is 
because you 

are not ready 
to present. Why is there an animated 

doggo on the projector? 
You are not in the 

prensetation!

You have much 
to learn about 

this topic

Wow I’m in my 
presentation. Guess the 

dog wanted me to 
practice

Hello!

Uh, I didn’t 
animate this 
presentation

The dog did. We are 
going to act as your 
guides. Now, continue 

forward!



Before we can talk about CRISPR, we need to talk about selective breeding as a 
concept.

Pretty soon 
after humans 

figured out how 
to domesticate 

plants, they 
selectively bred 
them for good 

properties.

Ooga Boog! (Yes, 
we keep the seeds 

from the good 
plants for next 

season)

Humans also did 
this when they 
domesticated 

animals by killing 
off the weak ones 

and letting the 
strong ones 
reproduce.

Humans 
were 

modifing the 
gene pool 

thousands of 
years before 
we knew what 
a gene pool 

was.

That was until 1856.

Gregor Mendel

What are you 
working on Gregor?

Check Out these Pea 
Plants!

When I breed them, 
I can predict what 

color flowers they 
will have!

Really? How?

It’s all 
based on 
traits.



These plants 
have dominant 

(more common) 
and recessive 

(less common) 
flower colors 

and other 
things. 

Each 
plant 

has two 
pieces of 

instruction 
on what 

flower color 
to be. One 
from each 

parent. If the 
dominant 

color is in the 
instructions, 

that’s the 
color it 
will be.

That 
means 
that if 

purple is 
dominant and 

white is 
recessive, then 

two purple 
flowers could 
produce a white 

flowered 
offspring but 

it doesn’t 
work the 

other way.

WOW HE TALKS 
A LOT!

What’s more, this pattern 
works for most traits most 
sexually reproducing species 

possess!

One could 
potentially use 

this work to 
selectively breed 
for better traits.

No I don’t, but I think the 
answer is on your next slide.

Ahh, That’s how doctors are 
able to deterimne if someone may 
get a genetic condition from their 

parents.

Do you 
know what 
physically 
makes up 

inheritance 
structure?



I should mention 
before we move on 
that plant breeders 
ran with Mendel’s 
theories to create 

different plants with 
desirable traits.

They would take the pollen of one 
plant and put it on the stamen of the other. 

Then they monitored and crossed the 
offspring for some gernations.

While this method had some success, there were 
often unexpected results due to all traits 
being crossed in the offspring.

The techniques 
used in selective 

breeding wouldn’t 
change until we 
figured out what 
exactly encoded 

for traits.

In 1869, 
someone 

nearly had 
their finger 

on it.

I, friedrich 
miescher, found 

the building 
blocks to 
proteins, 

nuclein. Too bad 
this isn’t 

important.

Of course, 
proteins are the 
building blocks 

to life.

Well, he was 
wrong about 
that one but 
the mistake 
was fixed in 

1940.

Oh my god I just 
realized it seriously 

took 70 years to 
figure that out?! 
(Look, I’m bad at 

math, okay?)



Hello, I am 
Oswald Avery, 
the one who 

discovered the 
true purpose of 
DNA (formerly 

nuclein)

While I 
appreciate you 

including me in your 
presentation, you 
wree missing the 

true reason how I 
figured out  the 

point of DNA 

Please, 
tell me 
more!

I was working with two variants of a 
bacterium that causes pneumonia. The S type 
had  a hard capsule and the R type did not. I 
realized that if I changed the sequencing of 
components (bases) in the DNA I could cause 
the bacterium to change forms.

Since I realized the bacterium changed form 
only when I changed the DNA and not the 
proteins, the DNA must be  what encodes for 
the physical traits of an organism.

That is a 
groundbreaking 

experiment. Thank 
you for sharing 
the information. 

Now that 
people knew 

DNA was the key 
to traits, plant 

growers began to 
manipulate it to 

get certain traits 
out of their 

plants.



In a process called 
mutagenesis, plants are 

bathed in either radiation or 
chemicals so mutations can 

occur.  

This method produced over 
2500 successful crossbreeds, 

but countless more failed 
attempts.

The next step in deconstructing 
DNA is to interpret its base 
order. In 1987, Yoshizumi Ishino 
was studying some Ecoli.

He noticed that there were many 
repeated sequences in a certain 
section of the DNA split by 
spacers. He did not yet know the 
significance of these sequences.

Six years later, J.D Van Embedden and 
his research team noticed that 
tuberculosis bacteria contained these 
repeating sequences. Each strain of 
Bacteria possessed a different number 
of sequences.

However, the man who made CRISPR 
Relevant would unlock its secrets 
in 2000.

I am 
tuberculosis



Hello, I am 
Francisco 
Mojica.

Inventor of the CRISPR 
Acronym and discoverer of its 

purpose?

Hey, I 
appreciate the 
credit. CRISPR 

is really 
cool.

Would you 
mind 

explaining 
CRISPR in 

detail? I’ve 
studied it and 

I’m still 
confused.

CRISPER IS SHORT FOR Clustered 
Regularly interspaced Short 
Palindromic Repeats. They are found in 
all sorts of Bacteria and Archea.

Crispr  Genes are made two types of DNA 
combined: the repeats (white in the 
diagram) and bits of viral DNA (the 
colors in the diagram) They serve as the 
organism’s defense system. 

When a virus attacks a bacterium, the 
virus attempts to hijack the bacterium 
by inserting their DNA or RNA (half a 
DNA Molecule with some changes) into 
the host genes, tricking the bacterium 
into making more viruses.

If the Bacterium survives the viral 
invasion, the Viral genetic material is 
incorporated into the CRISPR section of 
the Bacterium’s genome.



The DNA is used to 
make a strand of 
RNA which is split 
into pieces so 
that each piece 
exactly matches 
the code of one 
virus the 
bacterium 
survived. The 
splits occur with 
the help of tracer 
RNA at each 
repetition of the 
original sequence.

The RNA fragment, along 
with the Tracer RNA 
connects to a protein 
called CAS-9 to create 
something I like to call 
“Genetic Scissors”. If a 
virus that matches the 
bacterium’s library of 
scissors enters the cell, 
the scissors recognize the 
appropriate DNA sequence 
and cuts the viral DNA 
apart, making that code 
impossible to use in viral 
reproduction!Hey! I’m not a 

virus!



The 
process for 
destroying 
viruses that 

reproduce with 
RNA is nearly 

identical

Sorry for 
the 

complicated 
explanation… 
CrISPR is a 
complex 
process

That’s life 
for you! I have 

one more 
question for 
you though. 

Ask away my 
friend!

Did you expect the 
CRISPR discovery to be 
as groundbreaking as it 

has become?

Yes, but not for 
modifying humans. I am 
a microbiologist, so I 
was thinking more on 
the smaller level, like 

designing antibiotics to 
target just specific 
viruses or bacteria.

Normally, antibiotics 
wipe out everything 

around a target pathogen, 
so having specifically 

targeted antibiotics would 
be helpful for the overall 
health of the body. It will 
be interesting to see how 
CRISPR is used from this 

point.

Thank you 
for your 

insight dr. 
Mojica! Now lets 

continue by 
examining the 
jump CRISPR 
made from 
bacteria to 

humans!



The 
reason 
CRISPR 

technology can 
be appropriated 
for human use is 
because human 
cells work very 
differently than 

single cell 
organisms.

In single cell organisms, when 
you cut their DNA, you kill them. 
This is why CRISPR is a viable 
defense mechanism.

However, in multicellular 
organisms, cutting the DNA 
causes the cell to try and repair 
the damage. however, this process 
is often rushed, so there are 
many errors.

Now using 
this technique 
on humans was 

possible, but the 
human genome is 
so large, where 
would people 

begin?

The entire Human Genome was sequenced in 
2003. If people figure out which genes link to 
which traits, CRISPR could be used to modify 
humans.

The Transformation of Crispr from defensive tool to offensive 
weapon was pioneered in 2012 by four individuals: 
     Jennifer Doudna, 
     Emanulle Charpentier, 
     Feng Zhang, and 
     George Church.



If you know which gene causes a certain trait, you can code the RNA piece in 
the genetic scissors to match the gene. When the gene is cut, there is a large 
chance there is a “mistake” in the repair process, which will cause that trait to 
not be expressed.

Church, Zhang, Doudna, and Charpentier figured out how to engineer example 
modified CAS-9 proteins that would work for the Human Genome. This 
technology has limited use today in clinical trials such as ridding someone of 
sickle cell blood and giving people gains in vision. For their efforts, these 
scientists were awarded a Nobel prize in chemistry in 2020.

This 
concludes the 
material that I 
had planned for 

the presentation… 
but I guess it would 
be cool to see what 

some of these 
scientists 

thought of their 
achievement.

Now that this 
advancement is 
made, we can 

totally get rid of 
all genetically 

inherited diseases.

James Church

Jennifer 
Doudna

James, you 
can’t believe 

stuff like that. Did 
you not have the 

weird dream where 
Hitler Said he was 
proud of you for 
doing eugenics 

work?

No, I think you’re 
the odd one.

Hold on, Dr. Doudna is 
right! Dr church is taking 
CRISPR way too far into 

eugenics territory.

I don’t feel so good about 
my presentation now.



I knew it. 
You were not 

ready to 
present.

UGH! The dog is back… At 
least I am outside of my 

presentation now. 

Excuse me 
buff dog, but 
who are you 

exactly?

You really 
think I wanted 

to be like 
this!?

Sorry, I was 
too angry for 

proper 
introduction

I am Tiangou, 
a victim of 

genetic 
manipulation.

My 
myostatin 

was turned off, 
so my muscles 
grew out of 

control.

I am sorry, I 
see that 

consent is 
part of the 
issue. Those 

unborn cannot 
consent to 

changes made 
to them.

It’s not 
just me that 

I have to worry 
about. If I have 
children, I know 

they can’t 
consent to 
changes I 
pass on.

I also highly 
doubt my 
parents 

consented to 
this.



It’s 
good to 
see that 

the human 
community 

has taken the 
issue of 
consent 

seriously. Some 
doctor used 

CRISPR to make 
someone 
immune to 
HIV and he 
got put in 

jail.

He 
unknowingly 

participated in 
common sense 

ableism. Assuming 
that someone free 
of conditions is 

better than 
someone else.

True, but he 
didn’t realize at 
first that what 

he did was wrong. 
There is a larger 
ethics issue at 

play.

When this 
is applied to a 
larger scale, it 
assumes that 
autonomy and 

functionality are 
the most 
important 

parts to life. 

Velvet 
Eugenics.

Precisely

One could argue 
that if we treat 
humans how we 

have treated 
plants, we would 
be using ableist 

practices.

You know I 
only wanted 
to use the 
history of 

agriculture to 
prove that 
humans are 

accustomed to 
selective 

breeding. Not 
that it is a 
good thing.

I know, but we 
ought to take that 
story as a word of 

warning.

Let’s take that story to it’s conclusion…



If we bring the story of plant breeding 
up to today, there are many thousands 
of specifically bred plants Each with 
someone who owns rights to the genetic 
combination of the crossing. Courts have 
ruled that other people cannot make 
plants with that genetic code.

Wait does 
that mean…

People could 
potentially lose (more) 

autonomy over their own bodies. In 
2013, the Supreme Court ruled that genes 

that are modified from their original 
condition could be patented by 

the maker.

The 
Crispr era 

looks like its 
off to a bad start 
already. If genes 

can be patented, then 
there is already 

competition for the 
best genes which could 
lead to an inequality in 
access if they are not 
regulated. This could 

lead to even more 
inequality and 

ableism.

Honestly, I am 
starting to question if 
CRISPR is even worth 
all the trouble it may 

cause, even with all the 
potential benefits.



I get why you 
would say that, 
and generally, 

policymakers agree 
with you. Many 
countries have 
restrictions or 
bans on genetic 
modifications in 

humans.

However, CRispr 
could do great 
things for many 
people, such as 

giving people who 
would die en utero 

a shot at life.

I guess this is 
why we should 

take this question 
seriously. Policy is 

not yet concrete and 
the way that shakes 
out will shape the 

course of the world 
forever. Do you have 

any advice before 
we head out 

Tiangou?

I would remind 
people that 

everyone as they 
are has something 

to bring to the 
table be it wisdom, 
kindness, empathy, 

skill, joy or 
ideas.

The perfect 
world is not 

where everyone is 
perfect, but where 
everyone currently 

alive can live 
comfortably. Our 
focus should be 
on those who 

are here 
around us.


