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Dear Reader,

 Our winter issue comes at a time where cau-
tion, hope, and controversy surround the scientific 
community, and this issue touches upon all of these. 
In the wake of seventeen-year-old Greta Thunberg 
being named Time’s Person of the Year 2019, the bush-
fires in New South Wales are yet another reminder of 
the far-reaching consequences of man-made climate 
change. Gene editing could have revolutionary abili-
ties, but it is these same possibilities that warrant the 
necessary care and ethical deliberation when applying 
these technologies on humans.
 As we begin the new decade, we can look 
forward to new advancements in every field as the 
scientific community continues to build on existing 
knowledge. Scientists around the world are working 
to address health issues, learn more about the world 
around us, and reduce our negative impacts on our plan-
et.
 Misinformation surrounding the Wuhan coro-
navirus outbreak, Australian bushfires, vaccines, cli-
mate change, and much more makes science education 
more important than ever. Luckily, access to all levels 
is improving, and high school students have more and 
more opportunities to be exposed to high level re-
search.
 We hope you all will enjoy reading this issue as 
much as we enjoyed making it!

Best,
Christy and John
Editors-in-Chief

P.S. Don’t forget to buy tickets to our annual Pi Day 
event! More details are on the backpage.
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 In a matter of weeks, the coronavirus, more 
specifically the 2019 novel coronavirus (2019-
nCoV), has grown from a minor, relatively localized 
outbreak to a global health crisis. Cases were first 
reported in December 2019 in Wuhan, the capital 
city of China’s Hubei province. By mid-January, it 
had spread to other Chinese cities and a few other 
Asian countries. Now, it has reached Europe, Aus-
tralia, and even the United States, with cases having 
been reported in several cities including our very 
own Boston, Massachusetts.
 The source of the coronavirus is unclear, 
but it likely originated from animals—possibly 
bats. Nevertheless, the CDC has confirmed that it 
can spread via human interaction. As of February 
8, 2020, more than thirty-four thousand cases and 
over eight hundred deaths—with almost all cases 
and deaths occurring in China—have been report-
ed. It has already surpassed the death toll of the 2003 
outbreak of Severe Acute Respiratory Syndrome 
(SARS), which was caused by a different strain of 
coronavirus.
 In an effort to reign in the crisis, the Chinese 
government has initiated an aggressive campaign 
within Wuhan to isolate the sick in improvised quar-

WUHAN EPIDEMIC

There have been many arguments regarding the 
ethics of genetic modification in humans; how-
ever, it has all been hypothetical up until 
recently. Dr. He Jiankui, a Chinese 
scientist, and two collaborators 
misled doctors into implanting 
gene-edited embryos into two 
women, one of whom birthed 
twins. They have pleaded 
guilty to genetically editing 
babies, and Dr. He has been 
sentenced to three years in 
prison and fined three mil-
lion yuan, or 429,000 dollars. 
Dr. He used embryos with sperm 
from fathers who were infected with 
human immunodeficiency virus (HIV) 
and eggs from healthy mothers. HIV attacks 
T-cells and causes acquired immunodeficiency 
syndrome (AIDS). He claimed that he conducted 

the gene modifications to make the babies resis-
tant to developing AIDS, a heritable disease, with 

the greater goal of working toward reduc-
ing AIDS cases in Africa. Despite his 

reasons, experts still agree that there 
are better and safer ways to prevent 
HIV infections. Dr. He’s actions 
have perpetuated negative stigma 
towards gene editing technol-
ogy, which has the potential to 
be an effective method to treat 
disease. There are still many un-
released details about the case, 

such as whether the target gene af-
fected any other part of the genome 

and how Dr. He was able to execute his 
research in secret. Even though there has 

been a lot of disagreement about the morality 
behind Dr. He’s actions, his work is nevertheless 
a milestone in the progression of genetic modifi-
cation.

WORLD’S FIRST 
GENETICALLY MODIFIED TWINS

BY: DAVID QIAN - I

 In early January, Daisy Wang (I) was named 
a Regeneron Science Talent Search (STS) scholar. She 
was selected as one of the three hundred top students in 
the nation for her project “A Non-Invasive RNA-Based 
Early Detection Method for Prostate Cancer Using 
Nanotechnology.”
 Wang’s project revolved around integrating 
biotechnology and nanotechnology to detect PCA3, a 
biomarker for prostate cancer, using Surface-Enhanced 
Raman spectroscopy (SERS) to do so. SERS works by 
scattering photons in the form of lasers, which collide 
with molecules and produce a signal, making it possible 

to detect very small concentrations of molecules. Wang 
developed a sensitive method to detect PCA3 by mea-
suring the sizes of the molecules through SERS.
 Wang explained that “I ultimately chose pros-
tate cancer because the RNA biomarker is overexpressed 
in over ninety-five percent of prostate cancers, a higher 
percentage and thus [higher] specificity than the other 
markers I was looking at,” while discussing her motiva-
tion behind the project. 
 The Regeneron STS is a nationwide research 
competition for high school seniors. The process of be-
coming a finalist requires a lengthy application, which 

DAISY WANG: STS SCHOLAR
involves submitting a research paper, letters of recommendation, test 
scores, personal statements, and extracurricular activities. Out of the 
over eighteen hundred students who applied, three hundred, including 
Wang, were selected as semifinalists, or Scholars, in early January. A 
few weeks later, the top forty finalists, who will compete in Washing-
ton D.C. for a chance to win 250,000 dollars, were also announced. 
As an STS scholar, both Wang and the Science Department at BLS 
will receive two thousand dollars.
 When asked about how the recognition feels, Wang comment-
ed, “I honestly feel no difference despite the title. Sure, I’m honored, 
but I will continue to conduct research simply because I enjoy it.”
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antine centers. Many airlines have opted to cancel 
all flights to and from China for the time being. As 
China is one of the world’s most important contrib-
utors to trade and commerce, this decreased travel 
will likely have various economic consequences.
Despite its rapid growth, the Wuhan coronavirus is 
rather preventable and relatively innocuous. Out-
side of Wuhan, the death rate is nearly zero percent. 
Furthermore, the CDC recommends that we “wash 
hands often with soap and water for at least twenty 
seconds.” It specifically “does not recommend that 
people who are well wear facemasks.”
 Possibly more pervasive than the coro-
navirus itself has been the 
stigma toward Chinese 
communities that 
it has spawned. It 
is crucial that we 
seek treatment 
and make scien-
tifically informed 
choices rather 
than assigning 
blame and further-
ing racist narratives. 



 The Woodie Flowers Award of the For Inspiration and Recognition of Science and Technology (FIRST®️) 
Robotics Competitions commends adult mentors in high school robotics for their effective communication 
in engineering and design. Dr. William Murphy, who founded the award in 1996, rightfully named it after the 
former co-chair and distinguished advisor of the FIRST Executive Advisory Board: Dr. 
Woodie Flowers. Dr. Flowers was also the Pappalardo Professor Emeritus of Me-
chanical Engineering at the Massachusetts Institute of Technology (MIT).
 After earning his Ph.D., Flowers joined MIT’s faculty as an assis-
tant professor of mechanical engineering. Under Flowers’ administra-
tion, the class evolved into a hands-on experience for undergraduate 
students, culminating in a final robotics competition. Flowers stated 
that even as the class developed, the core of the course remained un-
changed. “Some of the stuff that stayed the same is the wonderful 
way you compete like crazy but help each other out,” he said. Flowers 
would later coin the phrase “gracious professionalism” to describe the 
idea of being kind and respecting and valuing others, even in the heat 
of competition.
 Dean Kamen is the founder of FIRST, a non-profit that creates 
STEM programs for America’s youth. Flowers collaborated with Kamen to 
develop a robotics competition for high school students. The inaugural FIRST 
Robotics Competition was held in 1992, giving high school students from around 
the world an opportunity to design and build their own robots.
 Over the past three decades, FIRST Robotics has grown into a global movement, enabling over 

660,000 students from over one hundred countries each year to cultivate a passion for science and engi-
neering. Flowers’ mantra of “gracious professionalism” remains the focus of FIRST.

On October 12, 2019, Flowers passed away due to medical complications. 
 From pushing his students to embrace ambiguity to tirelessly giving all 

of his effort to help them articulate their ideas and bring them to life, 
his role in shaping students’ lives went far beyond the scope of design 

and engineering. In fact, many of his students who pursued the field 
of education have modeled their curricula and teaching style after 
his.
 Throughout the thirty years Flowers was at FIRST, the engineer 
and teacher was an incredible supporter of its mission, a friend to 
everyone he met, and an inspiration to students, alumni, mentors, 

volunteers, supporters, and staff. The Woodie Flowers Award recip-
ients—past, present, and future—will carry on his legacy as mentors 

who inspire young people through the art and science of engineering 
and design.

THE FATHER OF
COMPETITIVE ROBOTICS

  Fires in Australia are not uncommon. Every 
summer, which lasts from December to February in 
the Southern Hemisphere, fires sweep through the dry 
grasses of the country’s plains. However, the size and 
number of the fires this year have been unprecedented 
and are cause for alarm. Furthermore, history tells us 
that the worst fires occur from late January to early Feb-
ruary, so Australia may not have seen the worst of it yet.
 The initial spark of these fires is usually natural, 
for example, lightning strikes on especially dry grass. 
The widespread damage of the fires, however, has been 
exacerbated by the environmental effects of man-made 
climate change, which include extreme heat and dry-
ness: the perfect storm for these fires. While some have 
pointed to a headline suggesting that 183 arsonists have 
been arrested, this number is misleading. For certain 
cities, incidents of arson throughout 2019 were counted 
despite many of them happening before the fires start-
ed. This number also includes all cases of arson, regard-
less of whether they are connected to the bushfires or 
not. The hashtag #ArsonEmergency, which was used to 
propagate the misleading headline, has been linked to 
groups that deny climate change.
 The climate in Australia is becoming more and 
more extreme. In 2019, the country experienced both 
the driest spring on record and the hottest nationwide 
average temperature for the month of December at 120 
degrees Fahrenheit. Powerful winds have helped the 
fires spread faster, affecting a much wider area. Condi-
tions like these help explain why the nation is suffering 
from the worst fires on record.
 As of January 2020, almost eighteen million 
acres have burned down, roughly the size of Panama. 

New South Wales is the most affected state with about 
twelve million acres being burnt. Thousands of homes 
have been destroyed, and it is estimated that half a bil-
lion animals have been affected by the fires. Because of 
how often fires occur in Australia, many animals have 
adapted to surviving fires. Examples include beetles lay-
ing their eggs in charred wood, and mammals burrow-
ing underground during the blaze. Some have suggested 
that wombats, a species of short-legged marsupials, herd 
other animals into their own holes to protect them, but 
this is inaccurate. The wombats simply tolerate these 
animals who are seeking shelter and have been known 
to do so in the past as well. On the other hand, they are 
more possessive about their feeding grounds.
 Despite these adaptations, almost a billion an-
imals have been directly killed by the fires, and nearly 
a third of koalas have died. Although some animals es-
cape, many still die from the lack of food and shelter. To 
make matters worse, the clearing of land from the fires 
have allowed invasive species such as feral cats and red 
foxes to hunt down the dwindling native species.
 Recent severe storms of hail and rain have 
helped slow down the fires. Not only does the precipi-
tation put out fires, but it also counteracts the drought 
affecting the region, making unaffected areas less like-
ly to catch ablaze. However, massive rainfall has also 
affected firefighters, making it more difficult for them 
to do their jobs, resulting in damage to buildings and 
landslides on highways.
 Although these storms and firefighting efforts 
have significantly reduced the number and size of the 
fires, it is likely that things will get even worse as the 
peak of the fire season draws nearer.

THE AUSTRALIAN FIRES
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This is what happens when someone has a food allergy. When 
one’s immune system attacks these food proteins it sends im-
munoglobulins, or antibodies, to fight the alien cells. Antibod-
ies are y-shaped proteins that bind to and neutralize foreign 
cells. This process releases chemicals that cause 
the symptoms that we associate with allergies, 
such as hives, itchiness, nausea, sore throat, 
trouble breathing, and even death.

According to a study conducted by the Chil-
dren’s Hospital of Chicago and Northwestern 
University, about ten percent of Americans, over 
thirty-two million people, have a food allergy. Currently, the only treatment is building up 
one’s resistance to the allergen by consuming small amounts of it under medical supervision. This 
long, tedious process has proven unsafe and only somewhat effective, usually taking over a year 
with frequent allergic reactions, sometimes without success. 

A recent Stanford study, led by Sharon Chinthrajah, M.D., and Kari Nadeau, M.D., Ph.D., has 
conducted promising research in this field. Interleukin-33 (IL-33) is an immune signaling mole-
cule that stimulates numerous immune system responses, ultimately causing an allergic reaction. 
The study compares the activation of a singular IL-33 molecule and its activation of all the other 
responses to touching a pile of timber with a lit match. If that match does not touch the pile then 
the pile of timber does not get lit on fire. But if it does, all of the timber will burn. Similarly, if 
IL-33 is not activated, there is no allergic reaction. They continue this analogy by saying that their 
treatment, called etokimab, is like plunging that match in a bowl of water. In theory, etokimab 
could inhibit all features of allergies.

Hopefully, we 
can eliminate 
all allergies 

and tHe dangers 
associated witH 

tHem in tHe 
near future.

end of allergies In clinical trials, Chinthrajah and Nadeau established the effectiveness of their treatment. The trial 
consisted of twenty adults with severe peanut allergies. Fifteen people received an etokimab injection 
while five others received placebos, harmless, effectless medicines often given to the control group of 
an experiment. Fifteen days later they were all fed 275 milligrams of peanut protein, the equivalent 
of one nut. Out of the fifteen people given etokimab, eleven had no allergic reaction whatsoever. Of 
the placebo recipients, all had severe reactions. Then the researchers waited until forty-five days had 
passed since the injection and tested seven of the original fifteen etokimab recipients: four of them 
had no reaction. 

The long term effects shocked researchers, and it seems that there could be a permanent cure to food 
allergies in the near future. The impact of this research is so wide-reaching that all allergies could be 
terminated in the near future. Researchers say that there are applications of the treatment with sea-
sonal allergies, eczema, and asthma, among others. While the treatment is still in the experimental 
stage, the longevity and success rate of etokimab will only increase.

Our immune systems are complex networks of cells and proteins 
that protect us from illness. Whenever a foreign cell enters our 
body, our immune systems attack the cell to keep us healthy. 
However, sometimes our immune systems mistake harmless 
cells for harmful ones and attack them. 
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pollen, a 
common allergen



 By 2050, the amount of plastic in the 
ocean will outweigh the amount of fish. While 
there is evidence that people are reusing and recy-
cling more than ever, what can be done about the 
plastic already in the ocean?
 One of the leading contributors to this 
problem is the heavi-
ly polluted rivers that 
flow into our oceans. 
According to Surfers 
Against Sewage, “ev-
ery day approximate-
ly eight million pieces 
of plastic pollution 
find their way into 
our oceans.”
 Bans on plas-
tic bags in grocery 
stores and plastic straws in restaurants will not 
do enough to reverse these numbers. There needs 
to be effort and innovation from all directions to 
tackle this mass of plastic.
 According to Fast Company Magazine, 
the majority of the trash in the ocean comes from 

RIVER

around one percent of the rivers in the world, with 
these rivers located primarily in Asia. 
 The Ocean Cleanup project, founded 
by Boyan Slat, has been working on developing 
technology to remove large quantities of these 
plastics from rivers before it can be taken out to 

the ocean’s garbage 
patches—large col-
lections of garbage 
in the ocean—and 
harm marine life. 
These garbage patch-
es can be as large as 
600 thousand square 
miles and are detri-
mental to all sea life. 
To fight the pollution 
of these rivers, The 

Ocean Cleanup project fastens solar-powered ma-
chines to riverbeds, which suck plastic into their 
large holding facilities. The plastic is recycled once 
the facilities are filled. This method can remove 
anywhere from 100 to 200 thousand pounds of 
trash per day in large rivers.

Every day approximately 
eight million pieces 

of plastic pollution find 
their way into our oceans

CLEANUP

 The two main parts of the problem are the 
excess production of plastic and the maltreatment 
of used plastic.
 Large pieces of plastic, such as Styrofoam 
cups or plastic wrappers, can be taken out of the 
water with machines such as the one made by The 
Ocean Cleanup. The most harmful substances for 
ocean ecosystems, however, are microplastics. Mi-
croplastics, as defined by the National Ocean Ser-
vice, “are small pieces of plastic less than five mil-
limeters long which can be harmful to our ocean 
and aquatic life.” Fish and other organisms swal-
low these particles because they are mistaken for 
one of their main food sources: plankton. When 
a fish gets eaten, the microplastics that have built 
up in its body are transferred to its predator. These 
toxins work their way up the food chain through 
biomagnification and kill off many of the ocean’s 
animals. Because plastics take hundreds and thou-
sands of years to breakdown, they stay in the wa-
ters.  
 Eighteen-year-old Fionn Ferreira recently 
discovered a solution that could help remove the 
microplastics from our oceans. After learning that 

microplastics are nonpolar, he tried adding other 
nonpolar molecules, like vegetable oil, to the plas-
tics, as they are attracted to each other. However, 
even though the microplastics were attracted to the 
oil, there was no way to recover the oil from the 
water. After further research he came upon ferro-
fluid, a magnetic liquid. Made of oil and magne-
tite, ferrofluid maintains its nonpolarity but can 
also be easily extracted with a magnet. The Irish 
teen tested this method in water containing ten of 
the most common types of microplastic particles. 
From the data collected, he concluded that this 
method can remove anywhere from eighty-five to 
ninety-two percent of microplastics in a given sam-
ple of water, which is higher than the extraction 
rate using filtration. While this was only done on 
test samples, it is a starting point for application on 
an industrial scale. 
 Even with all of the new innovations, an 
alarming amount of plastic is still added to the 
oceans every day. However, with the transforma-
tion of laws regarding plastic production in facto-
ries and usage in cities, the crisis may be stopped 
with enough support.
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planets’ chemical compositions by measuring 
the intensity of the light. The chemical signa-
tures, however, were obstructed by clouds, and 
the researchers found nothing.

Using computer simulations instead, NASA 
speculated that the super-puffs are mostly hy-
drogen and helium but are covered by clouds of 
photochemical haze, a type of smog produced 
when UV light reacts with nitrogen oxides, salt 
crystals, or other gases. Moreover, it is possible 
that gases like methane surround these planets, 
with lighter gases puffing the planets up. An ex-
ternal layer of methane could explain the haze 
in the ultraviolet light of the Hubble Space 
Telescope, which would mean that the planets 
are similar to Saturn’s moon, Titan.

The two observed Kepler-51 planets also seem 
to be bleeding or quickly leaking gas. For in-
stance, one of the planets deposits tens of bil-
lions of tons of gas into space every second. If 
the pattern continues, the planets could shrink 
over the next billion years, losing all their puff-
iness and ending up like “mini-Neptunes,” 
small planets that resemble Neptune and are 
common throughout the galaxy, unlike the Ke-
pler-51 planets.

The eventual conversion of these super-puffs 
could explain why these exoplanets do not ex-
ist in our solar system. The star that the puffs 
orbit is only five hundred million years old, 
compared to Earth’s 4.6-billion-year-old Sun, 
indicating that its planetary system is in early 
development. A more developed planetary sys-
tem, such as ours, would be unlikely to house 
super-puffs.

Exoplanets are planets outside the Solar Sys-
tem, and three were recently discovered in the 
Kepler-51 star system. They owe their fluffiness 
to the hydrogen and helium in their compo-

sition, which cause the planets to balloon 
outward. These gas giants have a den-

sity below 0.1 grams per cubic cen-
timeter and masses only a few times 
greater than Earth but are almost as 
big as Jupiter.

To solve this puffy mystery, researchers at 
NASA used the Hubble’s infrared lens, which 
can determine a planet’s temperature and com-
position. They looked at the starlight passing 
through two of the 
planets’ atmo-
s p h e r e s , 
hoping to 
find the 

SUPER PUFF
EXOPLANETS

Using the Hubble Space Telescope, the Na-
tional Aeronautics and Space Administration 
(NASA) has affirmed the existence of a new type 
of planet called the “super-puff” that has the 

density of cotton candy.

Teen Finds 13th 
Circumbinary Planet

During his internship at NASA’s Goddard Space Flight Center, 
Cukier examined data from the Transiting Exoplanet Survey 
Satellite (TESS). TESS is used by NASA to discover exoplan-
ets around nearby stars. The satellite’s four cameras capture 
images of the sky every thirty minutes, and scientists use 
these images to examine the brightness of stars. 

When an exoplanet transits, or passes across, a star, it caus-
es a drop in the star’s brightness. TESS uses transit photom-
etry, which measures the periodic drop in a star’s brightness 
as an orbiting planet passes by the star. Periodic or repetitive 
drops of starlight recorded by TESS would indicate the exis-
tence of a planet orbiting a star. This data is later reviewed and 
flagged by scientists.

While most high school students spend their summers at internships 
to gain experience, seventeen-year-old Wolf Cukier gained a lot more 

than just an experience. Last year, he discovered a whole planet.

Cukier’s job was to examine the data taken by TESS. He was looking at data for the eclipsing binary 
star system TOI 1338. In binary star systems, two stars orbit one another around their center of 
mass. When in our line of sight, these binaries eclipse each other. Because the planet’s transit for 
the smaller star is too faint to detect, TESS was only able to detect the planet’s transit for the larger 
star. 

Cukier noticed that the timing of the transit was not right. He believed that there 
was an existence of a planet in this system causing a dip in the brightness. Af-

ter going through a verification process, the planet was verified and named 
TOI 1338b, marking the first time TESS discovered a circumbinary 

planet. TOI 1338b is 6.9 times larger than Earth and is the thirteenth 
circumbinary planet ever discovered.

In the future, more planets are expected to be discovered with 
TESS, and a bright future awaits Wolf Cukier as he plans to study 
astrophysics in college.
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EXPERIENCE IN A REAL 
SCIENTIFIC LAB

This past summer, I was fortunate enough to work 
in a research lab at Boston Children’s Hospital with 
eleven other students from across the city. For two 
weeks, I studied possible treatments for anemia, 
or a lack of red blood cells, by injecting different 
transcription factors, which regulate gene expres-
sion, into the DNA of zebrafish embryos. We were 
trying to find which combination of transcription 
factors produced the most hemoglobin, a protein 
found in red blood cells that is responsible for dis-
persing oxygen in the body. I was able to see the 
effects of the treatments by observing the adoles-
cent fish, since they had been modified previously 
to produce green fluorescent protein (GFP). GFP 
acts as a biomarker, since it attaches to hemoglo-
bin and glows green under ultraviolet light. Some 
of what I did in the lab were commonplace proce-
dures like running gel electrophoresis (a technique 
which measures the lengths of DNA strands), cal-
culating the purity of solutions, injecting embryos, 
and inserting DNA into E. coli bacteria. 

However, there was more to do than just simple 
lab procedures. The other elements of the project 
were participating in a journal club, sitting in on 
lab presentations and meetings, and having a reg-
ular workday of nine a.m. to five p.m. During the 
journal club, we spent an hour and a half reading 
articles relevant to our project from highly regard-
ed scientific journals such as Nature. By the end 
of the two weeks, the group studying anemia pre-
sented our results to the entire lab, including the 
principal investigator (PI). This was a big deal, as 
this was an experiment they had not done before; 
we were the pioneers. Our PI, Dr. Len Zon, was 
the first person to clone the gene GATA1, which 

The graph shows the percentage of high, medium, 
and low expression of genes coding for hemoglo-
bin found in each group of modified fish. Our re-
search found that LMO2 was the most effective 
at producing additional hemoglobin, which con-
tradicted our hypothesis that a combination of all 
three transcription factors in one fish would be the 
most effective.

Personally, this experience opened my eyes to the 
possibilities of a major and possibly a career in the 
field of genetic research. 

we used in our study. We coincidentally found that 
the GATA1 gene was the most toxic of the tran-
scription factors used, leading to the most deaths 
among the fish, while the genes SCL and LMO2 
were significantly less toxic.

“If this sounds interesting to you, may-
be working in a lab is something that 

you could do in the future.”

 The fall season in New England not only 
means crunchy apples, orange pumpkins, and color-
ful leaves, but also the start of the flu season. The flu 
season lasts from the beginning of fall to the end of 
spring, with a peak between December and February. 
Common symptoms include headache, runny nose, 
sore throat, body ache, fatigue, and fever. Every year, 
many patients are hospitalized, and some even die be-
cause of the flu.
 What does the flu virus look like? An influen-
za virus is composed of surface proteins and ribonuc-
leoprotein (RNP) segments. Ribonucleic acid (RNA) 
and proteins are the components of each RNP seg-
ment that are responsible for encoding the virus sur-
face proteins—the hemagglutinin (HA), neuramini-
dase (NA), and M proteins.
 How does a flu virus infect a respiratory tract 
cell? When a sick person sneezes or coughs, tiny drop-
lets come out that carry the flu viruses, which may 
land on other people’s noses, mouths, eyes, or hands. 
Once the flu virus enters the respiratory area, the vi-
rus’s HA proteins hook onto the surface of a human 
respiratory tract cell via the sialic acid receptor. The 
structure of the influenza virus’s HA protein fits into 
the sialic acid receptor, enabling the influenza virus to 
enter the human cell and easily infect it.
 There are many different types of influenza 

viruses, including A, B, C and D. Influenza A (pri-
marily subtypes H1N1 and H3N2) and B viruses are 
the main cause of the influenza epidemic across the 
country every winter. The other two do not cause any 
severe illnesses. The deadly 1918 influenza pandemic 
(also known as the Spanish flu) involved the H1N1 
influenza virus, a dangerous subtype of Influenza A. 
 Because of the casualties caused by the pan-
demic, the US hastened to find a solution, leading to 
the introduction of the first approved flu vaccine in 
1945. The vaccine is designed to prevent influenza A 
and B viruses from infecting human cells by prepar-
ing your immune system with weakened or inactive 
forms of flu viruses. Your white blood cells use the 
surface proteins—the HA, NA, and M proteins—of 
the weakened flu virus to produce antibodies, which 
tag the virus and make it easier for the immune sys-
tem to do its job. If the actual flu comes around, your 
immune system will be prepared. 
 Because the virus mutates quickly, updated 
vaccines are necessary every year. The flu shot is more 
accessible than ever before, offered in a variety of 
places for little to no-cost. It is highly recommended 
by health-care professionals that everyone 6-months 
old and older should have the flu vaccine before the 
flu peak. Stay healthy during this flu season!

Have You Gotten a Flu Shot Yet?
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One day, you are tasked with stealing the MacGuffin, which is notoriously difficult to crack. Your informant tells 
you that the pieces of the MacGuffin are stored in four separate safes, and not only do each of the safes have dif-
ferent passcodes, but if a safe is broken into, the others recalibrate their passcodes to match preset conditions. 
For example, let’s call safe 2’s passcode B. If safe 1 is broken into, safe 2 will recalibrate its passcode to B1. You 
will need passcodes A, B1, C2, and D3 to get the MacGuffin. Luckily, these safes always follow the following rules.

3. 13. 2020
DINING HALL

2:30PM

You are the greatest thief in the world. 

The safe 
passcodes 

always add 
up to 987.

A+B+C+D=987
B1+C1+D1=987

C2+D2=987
D3=987

Each code is a distinct 
three-digit number, with no 

repeating digits. The passcode 
of a safe is always smaller 

than the following safe.

A<B<C<D
B1<C1<D1

C2<D2

A is less than 
B1, which is less 
than C2, which is 

less than D3.

A<B1<C2<D3

Of A, B1, C2, and D3, one of the 
passcodes will be a perfect fourth 
power, another a perfect cube, and 

another a perfect square.

Knowing these rules, you tell your informant that you won’t have enough time because there are 6 
possibilities. After digging around, they tell you the final condition, which will leave you with only 2 

different combinations and give you enough time to steal the MacGuffin.

The difference between A and B1 is less than that of B1 and C2, which is less than that of C2 and D3. 
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What are the final 2 possibilities for the combination?


