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When Jake Harvey visits the clinical center at the National Institutes of Health (NIH) in

Bethesda, Maryland, he is usually dirty, itchy, and wheezing —not the happiest state of
oy

affairs for a l4-year-old boy. But his doctors require that for 24 hours prior to each visit, he

refrain from bathing, using the inhaler® that soothes his asthma, or applying the ointment*
that softens his eczema. In order to study his illness, they need him to be as close to his
natural state as possibIe.

Jake's discomfort could lead to better treatments for the millions who have eczema — a

(B)
disorder marked by dry red rashes® in the folds of the elbows, behind knees, and on the back

of necks — as well as an array of other allergic reactions. By understanding eczema in a new
way, as the product of a delicate interaction between the immune system and the legion of
bacteria that live on the skin, one group of scientists hopes to better understand what triggers.
it and why the number of diagnosed eczema cases in developed countries has dramatically
increased over the past few decades.

These researchers, led by Heidi Kong, a dermatologist® at the Center for Cancer
Research at the National Cancer Institute, and Julie Segre, a geneticist at the NIH, are just
one part of the five-year, $173 million Human Microbiome Project (HMP), an effort to
characterize the thousands of species of microbes that live on or in us. So far, Jake has made
half a dozen trips to Bethesda, 60 miles each way, to donate a few skin cells to the project.

As many as 30 percent of all children develop eczema, and no one knows what mix of
genetic and environmental factors sets it off. The disease runs in families, yet Jake’s twin
sister, Becca, has perfect skin. For about 60 percent of children with the disease, it goes
away by early adolescence. The others frequently deal with outbreaks for life.

In the Human Microbiome Project (HMP), researchers plan to characterize the vast
numbers of bacteria, fungi®, protozoa® and viruses in our body by sequencing their genes.
That won’t be easy. In the past, researchers had to grow each species outside the body before
they could identify it, a process that required intense research to determine optimum growing
conditions. Only the hardiest and most numerous bacterial species —for example,
Staphylococcus aureus™ and Streptococcus pyogenes®, which can cause life-threatening
infections — have been thoroughly studied in the laboratory. Now, advances in DNA
sequencing — the very same that made it possible for the Human Genome Project to decode
the 3 billion base pairs of our own genome quickly — have provided the technology to make a
comprehensive Human Microbiome Project possible.

“What we want to understand first,” says HMP coordinator Lita Proctor, “is what’s
considered the norm. What does a typical healthy human have?” HMP researchers are
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building a reference database of the genetic fingerprints of about 3,000 different bacterial
species. Scientists are also thoroughly characterizing the makeup of microbial communities
found at half a dozen body sites — including the gut, the mouth, the skin, and the groin* —
of 300 normal people. The next step is to compare those results with what researchers find in
patients with specific medical conditions, such as eczema, Crohn’s disease®, and ulcerative
colitis™.

The skin samples from Jake and other children with eczema will help Segre and Kong
determine whether changing profiles of skin flora®, and their interaction with the human
immune system, are involved in the rising rates of the disease. Some 34. 1 million Americans
suffer from asthma, and up to 50 million have seasonal allergies.

“In the last three decades, all of these allergic disorders — asthma, eczema, hay
fever® — they’'ve all tripled,” Segre says. In that short a time frame, the cause can’t be
simply changes in our own genome. “So it must be something about the gene-environment
interaction. And I now believe that that’s regulated by the body’s bacteria.”

The skin is(gn ecosystem. Like any other ecosystem, it harbors permanent residents and

)
also migrant species that flock to a few hot spots during certain seasons. Those fluctuations

powerfully influence how the skin works. Staphylococcus epidermidis*, for example, may
help educate the skin’s immune system, training it to recognize particular molecules so that it
can better respond to an attack by harmful species. Staphylococcus epidermidis produces
proteins that prevent unwanted invaders from adhering to skin. So it makes sense that
disrupting these complex microbial interactions could lead to skin problems.

With the eczema study, Segre says she hopes to find patterns in the microbiome that
could predict the onset of an eczema flare™ in a particular child or even help doctors choose a
far more effective treatment; for some patients, bleach baths* might help, whereas for
others, a round of anti-inflammatory steroids™® might be the best choice.

If she finds certain microbial profiles that predict the onset of an eczema flare, for
example, doctors could use that data as a guide for action. They might tell the patient to take
a few extra bleach baths that week or to skip football practice. Researchers might even be
able to create medicines to replace the bacterial species that patients lack during a flare,
Segre says.

These potential applications are many years off, and Segre’s initial studies probably won’t

have much effect on Jake’s eczema. Still, the Harveys are happy to be moving the field
forward. “It’s probably going to be a while before Jake’s helped,” Debbie says. “But in the
future, if someone else can avoid sitting up all night scratching their legs, that would be
great.”

(Virginia Hughes, 2011. Popular Science, truncated and slightly modified)
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The health of the skin is sustained by . This perspective provides us with a

better understanding of how can cause disease.

changes in the microbial species living on it
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microbes permanently inhabiting it

integration of microbes into our immune system
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the unpolluted natural environment around us
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complex relationships between our body and microbes
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daily protection against harmful microbes

the migrations of foreign microbes on our body
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interactions between microbial and human genomes
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(@) In contrast with Jake, his sister Becca is among one of the 609 of children who
suffered from eczema but recovered from it. |

(b) The Human Microbiome Project is directed by Heidi Kong and Julie Segre.

(€) Except for some harmful species, scientists have hardly been able to characterize
bacteria in and on the human body using DNA analysis.

{d Jake’s contribution has the potential to shed light on the mystery of why seasonal
allergies have been increasing so rapidly. '

(€) Staphylococcus epidermidis often intervenes in our immune system and makes our body
dependent on this microbe.

(f) The Harveys are pleased that Jake is now getting better, thanks to developments from
the Human Microbiome Project.
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Ms. Collins:

Mr. Jenkins:

Ms. Collins:

Mr. Jenkins:

Ms. Collins:

Mr. Jenkins:

Ms. Collins:

Mr. Jenkins:;

Ms. Collins:

Mr. Jenkins;

Ms. Collins:

Mr. Jenkins:

Ms. Collins:

Mr. Jenkins:

Hello. My name is Frederica Collins. I'm a pharmacist. Are you Mr. Arthur
Jenkins?

Yes, I am. Do you [me / what / the / know / to / drugs / wants / doctor /
(A)

take]?
Yes, I do. But could you tell me first how you're feeling?

Well, T have felt better, bu:: )CC 3MMHME, FTIIBTHEE T, My legs
B

have been hurting. The doctor told me T have bad arteries. He says they're
hard.

You have ( C ) is called peripheral artery disease. What that means is
that you have fatty material inside your ai'teries. This material blocks the
blood ( D ) flowing to your arteries. That's ( E ) your legs hurt when
you walk. Your legs need more blood when they move, when you walk or go
upstairs.

Yeah. My legs feel tight and heavy and my calf muscles feel tired. You know,
the pain comes and ( F ).

You should start feeling much better once you begin your [ G ]. Your
doctor has prescribed Pletal*. It will help improve the oxygen and blood flow
CH]i RS TARKRZIRIEARS b2 ERWIEMZEITS LS 1T

/35139 T4, Here's what Pletal looks like. It comes in tablet form. As you

in your legs.

can see, the name of the drug is imprinted on the tablet,
Yeah, [ see. PI-ET-A-L. Itis ( I ) almost like flower petal.

Yeah, you're right. Now you will need to take one tablet twice a day. And
make ( J ) you take the tablet 30 minutes before breakfast and dinner, or
2 hours after brealkfast or dinner,

How ( K ) will I start feeling hetter?

Well, you should see improvement in as soon as 2 to 4 weeks, or longer.
It could take as long as 12 weeks ( L ) you feel the benefits of the
medication. '

That long, huh? I hope it’s sooner rather than later.

I'll give you a patient information sheet for you to take home and refer to.
And if you have any questions, you can call us, or your doctor.

OK. Thanks.

(Miriam Diaz-Gilbert (2009). English for Pharmacy Writing and Oral
Communication, truncated and modified)
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