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  magine you 
pour yourself a cup of 
milk before bed and 
set it down on your 
desk as you burrow 
under the covers with 
your laptop streaming 
endless episodes of Bob’s 

Burgers. Lulled to sleep, 
you wake up the next 

morning in a rush to get to 
class and promptly get swept 

away in a tide of endless tasks 
and assignments until suddenly 

days have passed and the weekend has 
arrived. That’s when you remember: the 

milk. The milk that’s been sitting on your desk 
for a week.  You gingerly pick up the cup and peer inside 

only to be smacked in the face with the scent of sour, spoiled, spongy…
something.
         Fortunately for you, the process of making cheese has been 
around since approximately 2300 B.C., and years of troubleshooting 
have resulted in a commercial product far more appetizing than your 
leftover milk. Although cheese is now a mass-market commodity eaten 
mostly for its flavor, it was prized for centuries due to its rich caloric 
content and value as a form of milk preservation. 

The careful transformation of 
milk into cheese was an 

important task to ensure 
survival in times when 

fresh milk was not 
available and culling 
an animal was not a 
sustainable venture. 
While the process of 
cheese-making was 
not understood on a 

microbial level until 
much more recently, 

millennia of intentional 
cheese-making has left its 

mark on the genetic codes of 
the microorganisms that cause the 

fermentation reactions within milk.
         Although genes are generally thought to be passed down 
through sexual or asexual reproduction, Horizontal Gene Transfer 
(HGT) can also occur, in which sections of DNA from one organism 
are transferred over to another independent organism and inserted into 
its genetic code. Recently, researchers at the Laboratoire d’Ecologie, 
Systématique et Evolution at the University of Paris identified an 80kb 
(80,000 nucleotides) long horizontally transferred region (HGR) of 
DNA in four different species of fungi commonly used in industrial 
cheese making. In addition to over 30 other genes, this HGR, called 
CheesTer, codes for several macromolecules that enable the reactions 
that turn milk into cheese and prevent the formation of inedible mold. 
CheesTer retards contaminant mold formation through the creation of a 
lactic acid based rind and also seems to make these HGT sharing fungal 
species grow at a far greater rate in a dairy environment than most 
other microbes. This means that HGT not only codes for things that 
contribute to the tastes and forms that we like in cheese, but also helps 

desired fungi outcompete 
ones that would cause 
spoilage to occur.
        The value of CheesTer 
can be seen in the cross 
species transfer of the 
code for lactose permease, a 
symporter that draws lactose into 
cells for metabolism during the first 
few days of cheese maturation. This is used 
differently amongst cheese types; for example, in Emmental, the lactose 
transporter is what helps holes to form! The lactose drawn in by the 
symporter is broken down into lactic acid, which is then broken down 
by another bacteria into several products, among which is the gaseous 
CO2 that bubbles up in inside the pressed 
curd and causes the formation of eyes. 
The breakdown of lactose in Swiss, 
Roquefort, Camembert, and many 
other cheese types also aids in the 
formation of a rind that keeps 
out other microbes that would 
compete with beneficial bacteria 
and fungi for dominance in the 
cheese.
         In a non-sterile 
environment, you could 
potentially end up with a 
mass of inedible mold, but 
years of cohabitation and 
horizontal gene transfers in 
dairy environments have given 
beneficial fungi and bacteria 
the home field advantage when it 
comes to thriving in milk and creating 
delicious cheeses. Yum!
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 n 1999, a man with a history of violence and untreated 
schizophrenia pushed a stranger, Kendra Webdale, into the path 
of an oncoming subway train. In the wake of her death, New York 
State passed Kendra’s law, or assisted outpatient treatment. Forty-
five states have followed suit, allowing courts to mandate treatment 
and medication for the mentally ill. The law has been exceedingly 
controversial, seen as either a boon for the families of the mentally ill 
and the coffers of the state or a violation of patients’ civil rights.
Let’s take a look at a hypothetical case and explore the ethics of 
mandatory medication:

Sometimes, when patients don’t adhere to prescribed medications, 
it’s because they dislike the effects of the medication. Psychoactive 
medications for illnesses such as schizophrenia and bipolar disorder 
can be very powerful. These medications can have side effects such 
as rampant weight gain, dizziness, tremors, muscle spasms, or 
blurry vision. Some patients have to try a conveyor belt of different 
medications only to end up taking medications that have the least 
disruptive but significant side effects. To be coerced into using 
medications that cause discomfort seems unethical, but on the other 
hand, the alternative could be Under-medicated individuals can 
cause undue stress in the home. The benefits of properly medicated 
individuals are both good for the patient and for the community 
at large. According to the New York State Office of Mental Health, 

assisted outpatient treatment has been shown to reduce homelessness 
by 74%, suicide attempts by 55%, substance abuse by 48%, 
hospitalization by 77%, and incarceration by 87%. These dramatic 
decreases in harmful outcomes may be reason enough to argue that 
AOT is, at its core, beneficial.   
         

These laws are controversial for a reason, but they may help identify 
and help individuals before they end up on the streets. A research 
team led by Ellen Bassuk found that homeless individuals are twice as 
likely to meet the criteria for mental illness as the rest of the general 
population and consequently are less likely to get help. Al Jazeera 
found that the mentally ill are ten times more likely to end up in 
prison or jail. We need more early identification programs to prevent 
mentally ill individuals from ending up lost in the system. 
 The American medical system is riddled with holes.To 
demand that a patient take medication should absolutely be restricted 
to the patients for whom it is necessary, however, these laws appear 
to result in beneficial outcomes for the community. AOT is a bandage 
that works, but hopefully someday will be unnecessary if we can 
implement earlier screenings and comprehensive psychological 
support. Until then, we have Kendra’s law.

Patient M has bipolar disorder and has tried what seems like 
every medication on the market. Finally she ends up on lithium, 
which seems to help, but mostly M feels confused, weak, and has 
gained 20 pounds, so she stops taking it.

Patient M is disruptive in the home. She is 25 and lives with 
her parents because she is unable to keep a job due to frequent 
manic relapses. She refuses to stay on her medication, and 
when she relapses, she can become violent. A few minor 
physical incidents have occurred, some with M ending up in 
jail overnight, but providers worry that next time it won’t be so 
simple.
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