A Chance Discovery

By Dan Hogan

Growing up, Hobart Harris dreamed thathe would one
day bacome a doclor,

Driven by his thirst for knowledge and his determination
lo become a physician, Harris, now 43, graduated rom
high school a year early, atage 16, With little invested in
the outcome, he decided to apply to Harvard College.
{ 3 . ikl According to Hanis, up until that time in the mid-1970s,
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- Amerieans like himself who hacl struggled against
formidable social and economic odds.
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e got in. "I had no awareness of what an lvy League
¢ was like," Harris remembers. "What impacted me most wag the environment— my fellow
students and professors. 1t was o wonderfully diverse and incredibly challenging environment that
apencd my eyes o other possibilities."

colleg

L was not born e a family of scientists,” says Harris, now a surgeon at the University of California,
San Francisco. "My [ather was born justa few miles outside of Boston, but he might as well have been
born on another planet when itcame to the idea ol attending

Harvard."

At Harvard, Harris began to consider the idea of hecoming not just a
physician, but a phrvsician-scientist. "I was gradually drawn to
science,” be explains, "because itallows you to ask questions, fo be
creative, and o conmtribute to a greater body of knowledge."

During college and medical schoel (also at Harvard), Harris got
mvolved in many different research projects that piqued his
cutiosity—evervthing {rom how drugs called opiates affect the
human brain @ how people’s diets play arole in heart disease.
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After earnine his ML Do, he didan mternship and residency at the
'(..llmi\fei'sit>' of California, San Francisco Medical Center, There, he - - )
began a research prioject investigating the cavses of heart disease, Photo credit: Aero Photo
Unexpectedly, the project changed course rather suddenly and led

Marris to explore am entirely different arca of scicnce. the human immune system.

Germ Wars
Our inmune systems are conslantly protecting our bodies from invading germs --bacleria, virses,

[ungt, and parasites-— that can make us sick and sometimes even kill us. Waging this war on our behalf
15 an army called thie inmune system. On the front line are cells called white blood cells, which travel
throughout the body Nighting infection.
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Latal body-wide infection called sepsis, one of the leading canses of death in hospital intensive care
units oday. Sepsis can follow traumatic injury or other serious infections.

Inthe United States alone, sepsis stikes approximately 750,000 people every year, killing some
200,000, Symptoms can progress from fever and chills to severc:
inflammation, and ultimately, multiple organ failurc and de,a[h‘ The most
deadly form of sepsis is caused by "Gram-negative” bacteria, a class of
bacteria that get their name from a staining lechnique that microbioiogsts
) . use to distinguish bacteria based on the structure of their cell \""’.1”3' L
i man i3 ng‘{,f\i,\ cell walls of Gram-negative bacteria contain molecules of a_mx;_c
,‘f:\b}:qé? %%;EU"W - :l;';;:-;% substance called endotoxin. When these cell walls break down., the

| 5 ,}{?]g:‘ 1, ké’;}%”“e 2 1 endotoxin molecules are released into the bloodstream, spreading the
) imev | deadly poison throughout the body,
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‘ Fat Fights Infection

Rcsearchurs have long suspected that fat molecules in our blood play some role in fighting infection.
“For many vears, scientists thought high levels of fat-containing molecules ealled lipoproieins were the
bady's way of mobilizing its stores of fat o provide energy to fight infection,” Harmis explains, adding
that as carly as the late 19505, doctors had noticed that patients suftering from deadly bacterial
outbreaks of chalera had unusually large amounts of lrpoproteins cowrsing through their blood.

When you eat fatty foods, the lipid companents (Fals) in those foods are transported throughout your
body via your bleodstream. Just as oil does not mix wel with water, lipids do not readily dissolve in
blood. which consists mostly of water and blood cells. The body solves this problem by coating small
droplets of fat with other melecules that are able 1o mix with both fat and water. These coated fat
droplets are called lipoproteins, and they come in a variety of molecular flavors, The lipid part of
lipoproieins can contain different types of tats, such as cholesterol or triglycerides.

So-called high-density and low-density lipoprotzins (HDLs and LIDLs) are rich in cholesterol. Other

types of lipoproteins, such as very-low-density lipoproteins (VLDLS), contain trielveerides instead.

P

By the 1970s, scientists had figured out thar cholesterol-rich lipoproteins could react with endotoxins,
shiclding the endotoxing and making them less toxic. "But no one had ever examined whether
lipoproteins containing triglycerides could interact with endotoxings as well,” Harris notes.

Troubling Mystery

It was 1988, and Harris was in the middle of conducting a set of experiments desigred to shed light on
why people develop atherosclerosis——a nartowing of the arteries that is caused by the buildup of
cholesterol and fat. Atherosclerosis often leads to heart disease.

Harrts and his coworkers had been particularly interested in how the human body naturally clears fat
from the bloadstream. The researchers designed experiments to track the movement of lipoproteins in
the body by first removing the lipoprotein molecules from the blood of healthy volunteers.

The carefully designed experiment involved drawing blood from a aroup of people who had aereed (o
p g | g garoup oty 2

participate in Harris' research study, miging each person's blood with a natural chemical label, then
reinfusing the blood back into that person.
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Then, something terrible happened. Suddenly, one of the study volunteers became sick, as if his blood
had been exposed to the endotoxin poison,

Haryis rushed fo intervene, but formately the volunieer's reaction was relatively mild, and he soon
recovered. .

Bmt for Hatris, the reaction remajned a troubling mystery. Asresearchers learned years later, endotoxin
~ ’Sﬁ“ﬂfyﬂbﬁm;ﬁmaﬂ lraces.can even.survive harsh sterilization-procedures.-Likely, Harris suspected; 2
small'amount of endotoxin gofinto the study volunteer's blood before it was infused back into Kim.

Surprisingly, however, the man’s blood had tested negarive for bacterial endotoxin ina separate test.

So-what had gope 'WFO‘n,g{'-"DTd ‘:something"clse-,causc‘fhé man to become sick?-Or, Harris wondered,
perbaps.the-endotoxin was'there bit was sormelow hidden and undetectabile?

"We began 1o thiiik that-taybe lipoprotéins tould'soniehow attach themselves (o the endotoxin
molecules, making the endotoxin undetectable bt still active;" Hayrits explains.

The man’s reaction, and; Harris' possible explanation for why it happened, ended up'steering Hrris’
research careerin an-entirely new direction—-the human immune system.

Science and Serendipity

Looking back tothat fateful day 12 ycars ago- when the participant in
Harris' research study sudderily got sick; Frartis is thankful, 1n-a-sense,
that evenis turned gt the way they did.

"That day was both the worst and the best experience 6f my scientific
career," Harrjs recalls.

"lt-was the worst, because we had a.complication in.a human subject-who
was.also-a friend of mine. But atthe same time, it was the ‘bestibecause it
opened up a whole new area of research thatthas becor very.produciive.

Thﬁdgxy.:a’l"so.f)eminds Harris of a-famous qud’tg, engraved in stone in his-dormilory atHadvard:
"Chance favors-enly the prepared m’ind;" The phrase-was coined by the -g.tﬁ.atfi'9.th-_jcentur¥-;Frcnc‘h
chemist Louis Pasteur, whose germ theory of disease laid the foundation.for mbderivmjcrobjology.

"What Pasteur was referring to was the fab—t,‘th‘ét‘ many d,i_scovg:rics in'science aré made by serendipity,”
Harris explains. “And, if you're-too. focused-on findingone:thing, yov may beamprepared for finding
something complefcly-different." Harris 6fien shires the lesson' with the. thany students e how
meAtors; '

"Young people often seem to be overwhelmed by the prospect of becoming a scientist. They say, How
could § ever get there from here? In actuality, it's a day-by-day, step-by-step process. ... One of the
things that I try to encourage peopleto do is not to limjt themselves, but to be daring and 10 be willing
to experience new environments and new chialleriges,” Harris says.
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