Still Waiting for an
HIV Vaccine



http://fisheredu.com/subscribehd

D

HEADLINE

B Fall 2021

IScCoveries

COVER STORY

1 2 After 40 Years,
Still Waiting for
an HIV Vaccine

9 Dead Trees Add to Mix
of Greenhouse Gases

LIFE SCIENCES

2 The Future of

Respiratory Support May
Be Through the Intestines

BIOLOGY

5 Microfluidic Devices

Mimic and Treat

Cardiovascular Disease

BIOTECHNOLOGY

7 Teens Win Awards
for Drought-Fighting

Technology

TECHNOLOGY

Supplier Index

3B Scientific 6
Celestron 16
Corning 3

ENVIRONMENTAL

1 O Antibiotics Might

Help Scientists Treat
Coral Disease

LIFE SCIENCES

1 6 Memory Research

Reaffirms Common

Study Strategy

1 7 Two New Venus Missions

Set to Study the Planet’s

SPACE
Fisher Science
Education 4,15, 22
Fisherbrand 3,11, 16
NEIIES o
Lab-Aids 3

Combating the Coronavirus

The Fisher Science Education team is dedicated to supporting your needs in these challenging times. As part of
Thermo Fisher Scientific, we stand with our company’s Mission to enable our customers to make the world healthier,
cleaner and safer and are proud of the efforts made to provide personal protective equipment, test kits, and other
necessities. We’re also doing our part to deliver distance-learning materials and other products for virtual instruction.
Please let us know what else we can do for you and your students.

fisheredu.com/repfinder | 1-800-955-1177
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zl SCO SAFETY PACK GLASSWARE SETS

Trust | Deliver | Learn Convenient borosilicate 3.3 glassware sets, now with
protective custom packaging

Glassware Sets

Description Cat. No. Price
Safety Pack Premium Glassware Set $81288 $44.25
3-Piece Safety Pack Erlenmeyer Flask Set $81267 $18.25
3-Piece Safety Pack Beaker Set S27113 $6.10
3-Piece Safety Pack Grad. Cylinder Set $81274 $32.50
3-Piece Safety Pack Volumetric Flask Set $81271 $22.25

fisheredu.com/eisco

SCOUTSTX

Portable Balances with an Intuitive Touchscreen

Need a balance that repeatedly delivers accurate and reliable results?
That withstands the abuse of daily use? That's easy to use—even for a newbie?
When Results Matter, and reliable weighing is a must, the choice is clear!

Choose OHAUS Scout STX

® Exceptional repeatability for accurate results
® Superior overload protection prevents damaging the load cell

® Fast stabilization time for results in 1 second

® Intuitive touchscreen for easy operation

® Weighing modes for virtually any application

® Multiple connectivity options for data transfer/logging

Learn more by visiting fisheredu.com/ohaus

fisheredu.com Tel. 1-800-955-1177 Fax. 1-800-955-0740 1
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The Future of
Respiratory
Support

May Be
Through

the Intestines

By Mike Howie

An uncommon fact about the everyday act of
respiration is that, in some creatures, it can be
done through their rear end.

Several aquatic organisms that live in low-
oxygen environments evolved to breathe using
organs other than their gills or lungs — namely,
their intestines. This has been documented

in sea cucumbers, loaches, and certain
freshwater catfish. But scientists have debated
whether mammals have similar abilities.

Now, researchers have demonstrated that

rats, mice, and pigs can indeed “breathe” to
some degree through their intestines. Their
study, published May 14, 2021, in the journal
Med, detailed how delivering oxygen gas or
oxygenated liquid through the rectum saved
two mammalian models from respiratory failure.

Take a Deep Breath

The study began with mice. The researchers
designed an intestinal gas ventilation system
that could administer pure oxygen to the mice
through their rectums. The system had a
positive effect on 75% of the mice.

So the first test was a success — it showed
that the system helped more oxygen reach
the heart and provided rescue in the face of
conditions that would normally spell peril.
The problem, however, was that the system
required abrasion of the intestinal mucosa,
making it unlikely to be applicable to human
patients, especially those who are severely ill.

Faced with this fact, the researchers
developed a second system, one that uses
oxygenated perfluorochemicals, which have
already been shown to be safe in humans.

This new liquid-based ventilation system
delivered similarly successful results when
tested with mice and pigs exposed to low-
oxygen conditions. Pigs connected to the
system exhibited reversed skin pallor and
coldness as well as increased oxygen levels
without obvious side effects.

These successes prompted the researchers
to ask a bigger question: could a version of
these systems help manage respiratory failure
in humans?

New Potential for Respiratory Support

“Artificial respiratory support plays a vital role
in the clinical management of respiratory failure
due to severe illnesses such as pneumonia

or acute respiratory distress syndrome,” said
senior study author Takanori Takebe of the
Tokyo Medical and Dental University and the
Cincinnati Children’s Hospital Medical Center.
“Although the side effects and safety need

to be thoroughly evaluated in humans, our
approach may offer a new paradigm to support
critically ill patients with respiratory failure.”

The COVID-19 pandemic demonstrated at
devastating scale just how critical respiratory
care is. With hospitals around the world
overwhelmed, the global supply of ventilators

and artificial lungs fell short, endangering
patients. Had more options for respiratory
support been available, the toll of the pandemic
might have been lessened.

These new techniques for delivering oxygen
to patients in need are still in their infancy,
but Takebe is optimistic. “The level of arterial
oxygenation provided by our ventilation
system, if scaled for human application, is
likely sufficient to treat patients with severe
respiratory failure, potentially providing life-
saving oxygenation.”

[ ]
DISCUSSION QUESTIONS

How will these systems need to be changed
to be suitable for use with humans?

What other respiratory support techniques are
available?

VOCABULARY
OXYGEN PERFLUOROCHEMICALS
RESPIRATION  VENTILATION
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CORNING

Ensure Accurate,
Constant Temperatures

Corning Digital Hot Plates and Stirrers are designed with
a unique Pyroceram top for uniform heating.

e Temperatures are within +2°C and stirring speeds
within £5% of the setting

e Features a digital display, safety indicators, an angled
front panel, and an optional external controller

Description Cat. No. Price
Corning PC-400D Hot Plate with Digital Display, 5 x 7 in. Top S90870A $382.00
Corning PC-200 Analog Hot Plate, 4 x 5 in. Top S50442HP $341.00
Corning Scholar PC-170 Hot Plate, 5 x 5 in. Top S50441 $213.00
Corning PC-410D Stirrer with Digital Display, 5 x 7 in. Top S90870B $456.00
Corning PC-210 Analog Stirrer, 4 x 5 in. Top S50442ST $332.00
Corning Scholar PC-171 Magnetic Stirrer, 5 x 5 in. Top S63062 $259.00

Visit fisheredu.com/corning to learn more.

fisherbrand

Comfort and Color Classroom Kit for

for Every Classroom 32 Students
s Lab-Aids™
viny! ABO-Rh Combination
ytsutedtor Blood Typing Kit
the harshest of
setines Lab-Aids kits are suitable
GradeC S$39146 for middle and high school
A students and designed to
Textured witha
leatherlike feel, be reused.
yet still water
resitant e Determine ABO blood
type and Rh factor
$39199
e Correlate agglutination to
Durable vinylsina variety of colors antigens
Vinyl Color FootRing | Cat.No. Price * Relate findings to transfusion
GradeC | Carotene Fiberglass | S39199 | $19800 CIE AR
Sassafras Chrome S$39207 $210.00 Description Cat. No. Price
GradeB | Burgundy | Chrome | S$39146 | $27100 ABO-Rh Combination Blood Typing | S67358 | $130.00
Black 4| Fiberglass | $98257 | $21500 Kit (1C-32)

Visit fisherchair.com to learn more.
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Hot Water Mobile Station

Available in oak hardwood and veneers with an earth-friendly UV finish

Black HPL top

Water heater and pump provide hot or cold water

5-gallon fresh water and 6-gallon wastewater tanks are NSF, UL & FDA approved
Stainless-steel sink

Hot and cold water mixing faucet

Duplex outlet with included extension cord

For best results, start with room-temperature water; heats up to 15° warmer
Rolls easily on 4" locking, swivel casters

Proudly made in the USA

Hot Water Mobile Station Oak Black HPL

36"W x 24"D x 36"H $47366

$5,804.00

A Seismic Shift in
Geology Lessons

Explore Earth’s composition and demonstrate the
basics of topography with the Tectonics Model Set
from United Scientific.

« Tectonics Sand Layer Model explores orogeny of the
Appalachian Mountains, including coal formation in the
sedimentary Appalachian Basin and its coal seam

« Fault Model Manipulatives demonstrate normal faulting
(extension), reverse faulting (compression) and horizontal slip
faulting (shear)

 Construct a sand layer model system mimicking a subduction
zone of oceanic crust (Juan de Fuca Plate)

« Simulate the creation of the San Andreas Fault

« Includes three hands-on geoinformation activities for students
to work on using metadata (Map the Continental Shelf, Tectonic
Plate Movement, Earthquake Prediction)

* Access code is provided to download interactive teacher and

student guides, videos, geoinformation data sets and other
resource information

Description Price

United Scientific Tectonics Model Set S27858 $221.00

fisheredu.com/united

United

Scientific”
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cause of death for people in the United States.
The most common causes of CVD are a lack of
exercise, poor diet, high blood pressure, and
high cholesterol. People with CVD are more
susceptible to heart attacks, a phenomenon
that occurs when the heart does not receive
enough blood. One in five heart attacks are
silent, meaning that the affected person may
not realize that they are having a heart attack
right away.

Microfluidics is a developing field that involves
moving fluids through miniscule devices. This
fluid manipulation often emulates biological,
chemical, and physical processes, such as the
movement of blood through veins, arteries,
and the heart.2 Microfluidic devices can be
used to mimic blood flow through the heart to
help diagnose and treat CVD.

Diagnosing CVD with Microfluidics

Biomarkers are medical signs that inform
people what is happening inside the body.?
Because cardiac troponin T (cTnT) and
myoglobin (Myo) are antibodies that are
typically found in cardiac muscle, they are
often used as biomarkers for the heart.
Abnormal amounts of these biomarkers in
the heart are signs that someone may be
developing CVD.

cInT and Myo levels in the blood

using chemiluminescence and
immunofluorescence.* These optical

detection methods involve labeling

cInT and Myo with fluorescent markers

and quantifying the biomarker levels as

they circulate through the microfluidic chip.
Abnormal biomarker levels, as indicated by the
fluorescent marker counts, show a potential
risk of CVD being present.

Cardiovascular Microfluidic Models
and CVD Treatments

The primary treatment for CVD is drug

therapy. Microfluidic devices that emulate the
cardiovascular system can be used to assess
the efficacy of new drug treatments. These
microfluidic devices mimic the blood flow and
pressure that is typical in people with CVD.* By
injecting drug treatments into circulation inside
a cardiovascular-mimetic device, researchers
can ascertain which treatment therapies are
the most effective at treating CVD.

1. https://www.cdc.gov/heartdisease/facts.htm

2. https://www.sciencedirect.com/science/article/pii/
B978044453125450019X

3. https://www.niehs.nih.gov/health/topics/science/
biomarkers/index.cfm

4. https://www.nature.com/articles/s41378-021-00245-
2#Sec6

fisheredu.com

DISCUSSION QUESTIONS

Why is it important to eat a healthy diet and to
exercise regularly?

How do doctors and nurses use biomarkers to
make sure you are healthy?

Are there other ways that microfluidic devices
can mimic a process that occurs inside the
human body?

VOCABULARY
ANTIBODY
FLUORESCENCE

BIOMARKER

Tel. 1-800-955-1177 Fax. 1-800-955-0740
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3B Scientific

3B SMART ANATOMY

The realistic and interactive virtual platform
to study human anatomy.

Description Cat. No. Price
3B Scientific™ Torso with Head, 12-Part S17150H $693.00
3B Scientific” Muscle Torso, Two-Sex, with Pregnancy Insert S17150F $3,358.00
3B Scientific” Skeleton with Muscle Origins and Insertions S07912 $1,006.00
3B Scientific™ Life-Size Plastic Skull S17135X $191.00

Each 3B Scientific”" Anatomy Model includes the 3B SMART ANATOMY software, which can
be easily downloaded for free!

For more information visit fisheredu.com/3B

%O
R

Meets National Standards for Grades 5-9. Kemtec” Characteristics of Matter includes 10 experiments exploring

the characteristics of matter. Featuring reproducible student labs, reproducible assessment materials for each lab,
vocabulary, and complete answer keys. Designed for 24 students working in groups of four.

Best

Seller!

Elevating education with hands-on,
classroom-ready science Kkits.

Description Cat. No. Price
Characteristics of Matter Kit | S06736 $195.00

® fisher science
education

part of Thermo Fisher Scientific

Visit fisheredu.com/kemtec to learn more.
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Teens Win Awards for

Two teen engineers have come up with award-
winning technologies to help combat drought
by determining how thirsty plants are and
improving water management.

John Benedict Estrada, a sophomore at

Clovis North High School in Fresno, California,
developed a robotic arm that determines

how thirsty plants are by measuring how they
reflect light. He was awarded the $50,000
Gordon E. Moore Award for Positive Outcomes
for Future Generations.

Arya Tschand, a senior at High Technology
High School in Lincroft, New Jersey, used a
flying drone as part of his drought-busting
solution. It measures a plant’s thirst by the color
of its leaves. He received the $10,000 Craig R.
Barrett Award for Innovation from ISEF.

Detection by Reflection

Scientists can detect plant thirst or drought
stress by measuring how dry the air is above
a field or by taking the temperature of the
plants themselves. John Estrada’s robotic arm
uses an infrared camera to directly measure
how red, green, and blue light reflects off

bell pepper plants. How plants reflect light
changes as they become drier. We can’t see
these changes, but the infrared camera can.

The robotic arm is also able to measure soil
moisture and temperature.

The data collected by these instruments is fed
into artificial intelligence computer software
that uses machine learning to predict which
plants will require the most water.

Drone vs Drought

As Arya Tschand’s drone hovers over plants, it
can measure how dry they are by the color of
their leaves. Signals are then sent to an irrigation
system on the ground that adjusts its output
based on the color data. The system also
includes a valve that connects to the irrigation
pipes to optimize how much water is used.

Arya witnessed the effects of water shortages
first hand. One feature of his system is that it
does not require internet access, which can be
scarce in developing areas where better water
management may be needed most.

Next Steps

The next steps for John Estrada’s robotic
reflection device are already in the works. “I
am planning to do a field experiment,” John
told Science News for Students, “to collect
field data and adapt my model to actual field
conditions.”

As for Arya Tschand’s drone, he is also looking

to scale. “I didn’t have a field of crops to test

my drone on, so | used some plants | had
at home.” According to Science News for

Students, he is looking to broaden the scope

of his system and has applied for a patent.

4
DISCUSSION QUESTIONS \

Talk about the effects of water shortages
around the world. How big is the problem and
which areas are affected most?

Discuss what computer models are and how
they are used. What are some applications
where creating simulations can help solve
problems?

INFRARED
ARTIFICIAL INTELLIGENCE
MACHINE LEARNING

fisheredu.com
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Coming Soon: Digital Classrooms
Exclusive to the Fisher Science Education Channel

Manage your class with ease using the latest
technology in K-12 microscopes.

Reach out to your Fisher Science Education
sales representative to learn more.

®SP sel-Art*

Trouble-Free Pipetting with Simple,
One-Handed Operation

: .
@ fISher SCIGHCG Pipette Pump™ Pipetter, 2 mL, Blue $35943

ed UCathﬂ Pipette Pump™ Pipetter, 10 mL, Green  $35821

part of Thermo Fisher Scientific Pipette Pump™ Pipetter, 25 mL, Red $35872
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DISCUSSION QUESTIONS

Brainstorm sources of greenhouse gas
emissions. Rank them on a scale of 1 to 10,
1 being the lowest emitters and 10 being the
greatest. See if you can verify your hunches.

Talk about the relationship between

greenhouse gas emissions, rising sea
levels, and warmer weather. Explain how
they all interact to further the effects of
climate change.

VOCABULARY
GREENHOUSE GAS PHOTOSYNTHESIS
ECOSYSTEM
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Stricken with a tissue-eating disease, coral
reefs off the coast of Florida are dying. Now,

to help them recover, experts are searching for
solutions. And they just might have found their
answer in a common antibiotic.

During a recent study, researchers found that
amoxicillin, often prescribed for ear and chest
infections, stops the disease temporarily.
Their findings were published in Scientific
Reports.

Trouble at Sea

Threats like warming waters, pollution,

and overfishing are already stressing coral
populations. Although they make up less than
two percent of the ocean’s floor, coral reefs
are key to underwater ecosystems. Dozens of
coral diseases plague them, but little is known
about each iliness.

Stony coral tissue loss disease (SCTLD),
nicknamed skittle-D, was first discovered

in 2014 near Miami and has since traveled

to the Caribbean. What begins as a white
lesion quickly spreads to surrounding tissue.
The spots grow until the entire organism is
overtaken and, unable to fight the infection,
the coral dies days or weeks later.

10 Fisher Science Education Headline Discoveries

Today, most of the Great Florida Reef is
infected. That’s 360 miles of coral. With an
unknown cause and no cure, scientists began
testing various treatments.

Research and Recovery

Erin Schilling, a coral researcher at Florida
Atlantic University, and her team started
their study in April 2019. For 11 months, they
monitored 95 lesions on coral colonies of
Colpophyllia natans, Dichocoenia stokesii,
Meandrina meandrites, Montastraea
cavernosa, and Pseudodiploria strigosa.

On some, they applied a chlorinated epoxy
and on others, an amoxicillin paste. To keep
healthy and diseased coral tissue apart, they
carved channels around the lesions and filled
them with the appropriate treatment.

Of the lesions treated with epoxy, only

20 percent healed. Of those treated with
amoxicillin, 95 percent healed. This occurred
within three months of observation.

Questions Left Unanswered

Because of the treatment’s success,
researchers speculate that SCTLD is a
bacterial disease. If it’s actually viral, the

Fall 2021 - Issue 2

tooth-paste-like cream is merely addressing
symptoms and not the root cause. To combat
the disease long-term would require a
different treatment.

With results in hand, scientists now want

to understand whether or not the coral will
experience side effects, which species will
respond positively, and how long the treatment
will help.

Though the antibiotic doesn’t stop new lesions
from appearing, it helps heal existing ones.

As scientists monitor the spread of SCTLD,
there’s hope that more answers lie ahead.

DISCUSSION QUESTIONS

Why might an antibiotic traditionally given
to humans also be a viable treatment for
coral disease?

What other environmental concerns are
affecting coral populations?

VOCABULARY

ANTIBIOTIC
INFECTION

CORAL
LESION


https://www.merriam-webster.com/dictionary/antibiotic
https://www.merriam-webster.com/dictionary/coral
https://www.merriam-webster.com/dictionary/infection
https://www.merriam-webster.com/dictionary/lesion

thermoscientific

Easy to Use the First Time
and Every Time

Thermo Scientific™ Orion Star™ A111 pH Benchtop Meters
combine simplicity with accuracy. A large LCD displays pH
or mV readings along with temperature. Icons provide quick
updates on battery life, electrode status, and calibration
information. And the simple button layout and on-screen
messages help with calibration and setup menu choices.

Description Cat. No. Price
Thermo Scientific Orion Star S04958 $605.00
A111 pH Benchtop Meter

Thermo Scientific Orion Star S04963 $958.00
A111 pH Benchtop Meter with Electrode

Thermo Scientific Orion Star S04965 $893.00
A111 pH Benchtop Meter Kit

Visit fisheredu.com to learn more.

fisherbrand

One Rotator,
Multiple Tube Sizes

The Fisherbrand™ Mini Tube Rotator features interchangeable
paddles to accommodate different tubes from 0.5 mL to 50 mL
and provides effective mixing with the oscillating mode.

e Quiet, maintenance-free motor
e Plug-and-play simplicity

e Max capacity: 84 x 0.5 mL/0.8 mL tubes, 60 x 1.5 mL/2 mL tubes,
28 x 5 mL/7 mL tubes, 28 x 10 mL/15 mL tubes, 6 x 50 mL tubes

e |ncludes: 2 x 10/15 mL paddles, 2 x 5 mL/7 mL paddles, 2 x 1.5 mL/2 mL paddles,
1 x50 mL paddle

Electrical Requirements  Speed Range  Speed Accuracy Operation Temp. Plug Type

100t0 240V, 0.1 A, 25 W, u.s.

88-861-051

50/60 Hz 10 to 40 rpm +1 rpm 510 60°C

EU, UK, CN

88-861-052

Additional paddles are available on fisheredu.com.

Visit fisheredu.com to learn more.

fisheredu.com Tel. 1-800-955-1177
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After 40 Years,

Still Waiting for

an HIV Vaccine



In 1981, researchers described a pneumonia
caused by the Pneumocystis carini fungus in
five gay men, two of which had already died.

In the June 5, 1981 issue of the CDC Morbidity
and Mortality Weekly Report, they described
this infection that usually occurs only in people
who are severely immunocompromised.
Scientists would soon discover that the
disease, which would later be known as AIDS,
was affecting the men’s immune systems.

Three years later, scientists identified HIV, the
human immunodeficiency virus. In an April
1984 news conference, U.S. Secretary of
Health and Human Services Margaret Heckler
promised that a vaccine against HIV would be
ready to test within two years.

Two years have turned into 40 — and counting.

The HIV Pandemic

The HIV virus has caused huge losses. As
of 2019, it has infected more than 75 million
people worldwide and killed approximately
32.7 million. Advances in antiviral treatments
have prevented even more infected people
from transmitting or dying from HIV.

But an HIV infection never really ends. Its long-
lasting effect is one reason why we still don’t
have an HIV vaccine. Other reasons include its
many variants and its unusual ability to evade
the body’s immune system.

HIV Research

Cost has also been an issue. Funding for HIV
research has historically been distributed in
five-year installments, which makes it difficult
to efficiently allocate funds. However, HIV-
funded research has contributed to the rapid
development of other vaccines, including the
COVID-19 vaccines.

The technology used in the Johnson &
Johnson vaccine was first developed for
HIV because it stimulates a strong immune
response. Like previous HIV vaccine
candidates, it uses altered common cold
viruses as carriers to deliver instructions to
cells to produce the viral proteins

that trigger the immune

system.

“The

absence of a

good HIV vaccine is not

for lack of trying,” said Mark Feinberg, a

viral immunologist who is president and CEO
of the International AIDS Vaccine Initiative in
New York City. “The work that’s gone into HIV
vaccine development has been by far the most
sophisticated and creative.”

HIV Complexity

The biology of the virus itself has been a factor,
including the genetic diversity of HIV viruses
found around the world. The virus replicates

its genetic blueprint rapidly and creates tens
of thousands of new copies a day in a single
person. Since each copy has, on average,

at least one mutation, a person’s body may
house multiple variants. Not all variants

are transmissible, but some have a greater
transmissibility.

The virus also deploys tactics to escape
detection by the immune system. Mutations
may occur in the parts of the virus targeted by
the immune system and may escape detection
that way. The virus can also cover parts of

its surface in a layer of sugar molecules that
obscure the prime antibody targets.

“The body recognizes these sugars as “self,”
said Barton Haynes, an immunologist at the
Human Vaccine Institute at Duke University
School of Medicine. “Basically, what the virus
is saying to our immune system is ‘Sure, you
can make a protective immune response, go
for it.”” But if the antibodies attack, they’re
seen as turncoats and are eliminated. That
means the body can'’t fight the virus as
effectively.

The lifelong nature of the infection is also
significant. Many viruses disappear from the
body after being defeated by the immune
system. But HIV can insert genetic material
into its host’s DNA, which establishes a
reservoir in immune T cells. Since T cells
normally fight infections, the virus is less
detectable by the immune system and safe
from medicines.

HIV Vaccine Candidates

Only a small number of clinical trials have been
conducted to test potential HIV vaccines in
people. Of the six completed trials,

only one vaccine effectively

prevented infection.

Named RV144, it required
six shots per participant — four “prime” and
two “boost” injections — and lowered the risk
of infection by 31.2 percent for vaccinated vs.
unvaccinated individuals.

The results from RV144, published in the New
England Journal of Medicine in December
2009, suggested that antibodies were critical

for reducing the risk of infection. That changed
views about the relative importance of T cells
and antibodies for protection.

Producing the Right Inmune Response

Since some infected people naturally produce
antibodies to multiple HIV variants, some
vaccine developers still hope to make a
vaccine that provides sterilizing immunity.

By identifying neutralizing antibodies in
HIV-infected people, they hope to better
understand how the body created those
immune proteins.

Other groups remain focused on infection-
fighting T cells. As reported in Science
Immunology (March 2021), researchers
developed a vaccine to cause specialized T
cells to kill any T cells infected with HIV.

If these vaccine candidates show promise,
they will be moved into clinical trials and
eventually the vaccines will go into people’s
arms. After nearly forty years of trying,
scientists still see light at the end of the tunnel.

DISCUSSION QUESTIONS

What is the function of T cells?
Is there more than one type of T cells?

How is cellular immunity different from
humoral or antibody-based immunity?

VOCABULARY
IMMUNITY
VARIANT

IMMUNOSUPPRESSION
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¢ High-performance hood
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comfortable viewing
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LABCONCO.
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A Microscope For Everyone

LAXCO’S commitment is to engineering excellence,
breakthrough innovations, and cost effective solutions.
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Memory Milestone

Until now, scientists have found it difficult to
study memory in a laboratory setting to gain
a better understanding of how memories
differ from the original experiences and how
they transform over time. But by developing a
simple computerized task, the research team
was able to gather the data they needed.

The task measured how quickly people can
recover certain characteristics of visual
memories when asked to do so.

Participants were shown word-image pairs
and asked to recollect different elements of
the image as fast as possible when prompted
by the word. The test was then repeated two
days later. Researchers took note of their
recollection of perceptual details about the
image like whether it was colored or greyscale,
and semantic elements about the image like
whether an object was animate or inanimate.
The pattern of reaction times indicated

The results also confirmed that with the
passage of time and repeated remembering,
bias toward more significant, semantic
memories becomes stronger. In addition, when
participants were tested after a two-day delay,
their ability to recall semantic content of the
images remained relatively constant, although
their speed at recalling details of perceptual
questions slowed.

This reaffirms what most students have
already discerned: it gets more difficult to
recall the details you need to know for an exam
as time passes. But the findings also suggest
that you can help solidify the information

you want to retain by using common study
techniques.

Societal Benefits

In addition to reinforcing tried and true study
habits, the research can benefit healthcare and
law enforcement. It provides a tool for doctors

fisheredu.com

recollecting the same event may cause bias.

The research also teaches us that by
frequently recalling and reminiscing about our
most cherished memories, we can help keep
them alive.

What are some strategies that can help you
remember important information?

Test your memory by playing a game of
Concentration or What’s Missing?

GIST PERCEPTUAL
SEMANTIC
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Bill Nelson announced that the agency will
send two new robotic missions to Venus, the
second planet from the Sun and one of Earth’s
nearest neighbors. Costing up to a combined
$1 billion, the missions will mark NASA'’s first
visits to the planet in nearly 30 years and are
expected to launch by the end of this decade.

“We hope these missions will further our
understanding of how Earth evolved and why
it’s currently habitable when others in our solar
system are not,” Nelson said. “This is really
exciting stuff.”

DAVINCI+

The first of the two missions has been dubbed
DAVINCI+, which stands for Deep Atmosphere
Venus Investigation of Noble gases, Chemistry,
and Imaging Plus. While the name may be a
mouthful, the mission is fairly straightforward:
NASA will pack an array of instruments into

an armored sphere and send it through the
Venusian atmosphere, where it will collect data
that will help us learn more about the planet.

Noble gases present in the atmosphere could
be particularly illuminating. They could help
scientists understand whether Venus began
life with as much water as Earth and whether
the planet still has water deep in its interior that
could fuel plate tectonics.

carbon near the planet surface, which could be
evidence of recent volcanic activity, and park
an orbiter around Venus to map the planet’s
geology. The mission will launch from NASA’s
Goddard Space Flight Center in Greenbelt,
Maryland, and be led by Jim Garvin, the
Center’s chief scientist.

VERITAS

The second of the new missions is named
VERITAS, which stands for Venus Emissivity,
Radio science, INSAR, Topography, and
Spectroscopy. Another mouthful, to be
sure, but equally simple in concept: it will
use synthetic aperture radar to recreate the
topography of Venus in the hope of finding
active volcanoes or variants of tectonic
plates.

While measurements of Venus have been
taken before, the planet’s thick clouds may
have obscured some surface features. But
with this high-resolution radar, scientists may
find chasms that resemble Earth’s midocean
ridges or get a better look at oval-shaped
features called coronae.

Suzanne Smrekar, the planetary scientist

who will lead the mission from NASA’s Jet
Propulsion Laboratory in Pasadena, California,
believes that Venus could be a good model

fisheredu.com

plate tectonics here on Earth. Because its
greenhouse-heated surface is cooling much
slower than Earth’s, it may just now be
cracking into plates.

“We’re ushering in a new decade of Venus

to understand how an Earth-like planet

can become a hothouse,” said Thomas
Zurbuchen, NASA'’s science chief. “Our goals
are profound. It is not just understanding the
evolution of planets and habitability in our own
solar system, but extending beyond these
boundaries to exoplanets.”

DISCUSSION QUESTIONS 'J

How can studying planets like Venus and
Mars help us learn more about Earth?

What other missions is NASA working on?
How could they advance our understanding of
the solar system?

VOCABULARY
EMISSIVITY
NOBLE GAS

EXOPLANET
SPECTROSCOPY
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Unpacking an
Elephant’s Trun

How It Uses Suction to
Eat and Drink

By Gina Wynn

Elephant trunks are complex appendages that
enable the enormous animals to taste, touch,
smell, breathe, communicate, and even protect
themselves. Engineers have taken note of the
usefulness and versatility of the pachyderm’s
multi-functional proboscis and have even built
robotic trunk replicas.

Engineers from the Georgia Tech College

of Engineering, led by Andrew Schulz, are
hoping to take this a step further. They recently
investigated how elephants use their trunks to
manipulate air, water, food, and other objects,
aiming to find out whether trunk mechanics
could inspire the development of better, more
efficient air-wielding robots.

They published their findings in the June 2,

2021, issue of the Journal of the Royal Society
Interface.

Expanding Trunks

In collaboration with veterinarians at Zoo
Atlanta and a 34-year-old female African
elephant, the team conducted a variety of
experiments, including ones that measure
the speed of elephant suction and how much
water a trunk could hold. They found that
elephants can hoover up three liters of water
per second — 30 times faster than a human
sneeze. Pachyderms can also hold up to 5.5
liters of water by dilating their nostrils to create
more space in their trunks, kind of like an
expanding suitcase.

Finger Foods

Trunk Technology

The team also studied how elephants eat various
foods. “An elephant eats about 400 pounds of
food a day, but very little is known about how
they use their trunks to pick up lightweight
food and water,” said Schulz, according to the
Georgia Tech College of Engineering article
“How an Elephant’s Trunk Manipulates Air to Eat
and Drink” by Jason Maderer.

They learned that for larger foods like rutabaga
cubes, the elephant grabbed and collected
them using the two finger-like ends of the
trunk. For smaller cubes, the animal sucked
them up, making a slurping sound, before
transferring them to its mouth.

Nature’s Swiss Army Knife

The pachyderm also used suction to pick up a
delicate tortilla chip. It either inhaled and used
the end of its trunk to suck up the chip like a
person might pick up a piece of paper with
their mouth or applied suction from a distance
like a vacuum cleaner to draw the chip toward
its trunk.

“An elephant uses its trunk like a Swiss Army
Knife,” said David Hu, professor in Georgia
Tech’s George W. Woodruff School of
Mechanical Engineering. “It can detect scents
and grab things. Other times it blows objects
away like a leaf blower or sniffs them in like a
vacuum.”

These unique capabilities make the pachyderm
proboscis the perfect model for robotic
replicas. “By investigating the mechanics and
physics behind trunk muscle movements,

we can apply the physical mechanisms —
combinations of suction and grasping — to
find new ways to build robots,” Schulz said.

He also hopes that the insights he and other
researchers gain about elephants and their
trunks will help better conserve the creatures
in the wild. Because of poaching and loss

of habitat, the African elephant is on the
endangered species list.

DISCUSSION QUESTIONS

What different methods do you use for

eating and drinking?

Why do you think elephants evolved with long
trunks?

Why do you think African elephants are on the
endangered species list?

VOCABULARY
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DISCUSSION QUESTIONS

Weigh the pros and cons of human
intervention on an ecosystem. What are the
potential risks and rewards?

How can we minimize our impact on the
environment?
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cratch That Itch:

Wildfires Might
Be the Cause

By Kevin Ritchart

Wildfires can have a devastating effect on
both people and the environment, but a
recent study has uncovered an unexpected
consequence that’s only skin deep.

A team of researchers from the University of
California-San Francisco (UCSF) looked at
visits to the university’s dermatology clinic
during an 18-week period in October 2018,
which coincides with the start of the most
destructive wildfire in the state’s history.
Known as the Camp Fire, this wildfire lasted 17
days and destroyed almost 19,000 buildings.

The team also reviewed data from the same
time frame in 2015 and 2016 when there were
no wildfires reported in the area. The findings
were surprising.

“A very short-term exposure to air pollution
causes an immediate signal in terms of skin
response,” said Dr. Maria Wei, a dermatologist
at UCSF.

Effect on Children

Wei and her team found that clinic visits
increased in all age groups, but children were
the most affected. While adult visits increased

by 15 percent, children’s visits climbed by
nearly 50 percent.

“When you’re born, your skin isn’t totally
mature,” Wei said. “So eczema is more
common in children than adults.”

The study, which was published in the April
2021 issue of JAMA Dermatology, found a link
between fire-related pollution and oral eczema
medications that were prescribed to adults.
Oral medication is often used in severe cases
where skin cream provides no relief.

Where There’s Smoke...

The UCSF study also examined the effects
of smoke-related aerosols on the skin. Some
chemicals that are released into the air can
be directly toxic to cells. They can cause

a type of cell damage known as oxidation.
Other aerosols can trigger allergic reactions.
A person’s stress level can even play a role in
skin reactions.

The UCSF study only looked for links between
skin irritation during one wildfire and visits to a
single hospital system, so it’s possible that the
findings don’t apply to other fires or locations.

But it’s smart to take precautions.

If wildfire smoke is polluting the air where you
live, it’s best to stay indoors when possible. If
you must go outside, wear long sleeves and
pants. Using a skin moisturizer regularly can
help provide an extra layer of protection for
your skin.

DISCUSSION QUESTIONS

Aside from what was mentioned in the article,
what other negative effects can wildfires have
on people and the environment?

What are some precautions you can take to
protect yourself and your family if there are
wildfires near you?
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