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Somehow, about 1 in 300 people who 
contract HIV are able to live dis-
ease-free for decades without medica-

tion. In these nonprogressors, as they’re called, 
the virus replicates so slowly that it never reach-
es the tipping point of full-blown AIDS infec-
tion. Researchers have puzzled over these rare 
cases for some 30 years, hoping to fi nd some 
unique biological signature that might hold the 
key to a vaccine, to no avail—until now.  

In the May issue of the journal mBio, a 
team led by the University of Pittsburgh’s 
Charles Rinaldo—a PhD and chair of the 
Graduate School of Public Health’s Department 
of Infectious Diseases and Microbiology, who 
also has an appointment in the Department of 
Pathology in the medical school—may have fi g-
ured out at least part of the reason these people 
are able to keep the disease at bay.

Researchers have long suspected that HIV 
must be using some kind of shortcut to spread 
through the body so rapidly. Rinaldo found 
that this is indeed the case—and that non-
progressors naturally shut down that shortcut, 
called transinfection. They’re able to do this 
because the white blood cells they use as sort 
of a canal system (dendritic cells, which have 
long extensions) don’t have enough cholesterol 
to allow the virus to penetrate and spread. 
“Cholesterol forms lipid rafts,” says Rinaldo. 
Those rafts ferry HIV, carried by dendritic cells, 
to helper T cells, which are then infected with 
the virus. Without the lipid, the raft breaks 
down, and HIV stays put, replicating steadily 
but slowly at the site of the infection. 

For a scientist who has studied HIV since 
the early 1980s, the results were stark. 

“Lab results aren’t usually all or nothing,” 
says Rinaldo. “But this one was. We didn’t 
believe it. We repeated it many times.” 

They sat on the results for several years until 

they could fi gure out why the dendritic cells 
didn’t transmit HIV and create the explosion 
of virus in T cells that progressors experience. 
The breakthrough came when a visiting pro-
fessor shared the work he’d been doing on 
cholesterol and transinfection. Working with 
cells from uninfected people, he’d found that 
if you alter the cholesterol in the dendritic cells 
and then add HIV, transinfection stalls.

Then Rinaldo’s team pulled 
blood samples from the nonpro-
gressors—this time, testing the cho-
lesterol levels in their cells. Though 
nonprogressors had normal levels of 
cholesterol in their T cells, their den-
dritic cells were defi cient. 

And if they added cholesterol 
to these defi cient dendritic cells? 
Transinfection happened seamlessly, 
and the infection took the fast lane.

The samples came from men who 
were members of the longstanding 
Multicenter AIDS Cohort Study, or 
MACS, which Rinaldo started in 
the ’80s. Most of the samples were 
of blood long ago infected with 
HIV. However, two of the eight 
nonprogressors they studied had fi rst 
enrolled in MACS before contract-
ing HIV. Tests on the stored blood 
cells of those men from before they 
were infected showed dendritic cells 
with the same inability to transinfect 
T cells. “This was the key fi nding 
in the whole study,” Rinaldo says. 
“This is very likely a genetic trait. 
Our study was the fi rst to show in a 
natural infection of HIV in humans 
that transinfection is signifi cant.”

The next steps: Find the bio-
marker for low-cholesterol dendritic 

cells and recruit healthy people with the 
mutation for studies on how cholesterol and 
transinfection function both in HIV and in 
other diseases. 

“We have to be careful about being overly 
confi dent—this virus never ceases to surprise 
me,” Rinaldo says. “But these people’s bodies 
are trying to tell us something. We have to 
listen.”  ■
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HIV ’S HOV

I N S I D E  T R A C T
One way to head off HIV’s downhill slide toward 
AIDS may start in the gut. That’s what research 
funded by the National Institutes of Health and 
published in the June issue of The Journal of 
Clinical Investigation revealed. 

“You see, HIV ravages the gut, causing a 
vicious cycle of inflammation, kicking up gut 
microbiota and sending it out into the rest of 
the body through damaged intestinal linings,” 
explains Pitt’s Ivona Pandrea, MD/PhD professor 
of pathology. “All this fuels HIV replication in the 
T cells, hastening the slide toward AIDS; it can 
also cause increased blood clotting, which leads 
to HIV comorbidities like heart disease. 

“But if we can keep the microbiota where it 
belongs in the gut and calm the inflammatory 
response, maybe we can slow the progression 
of HIV and reduce the incidence of heart dis-
ease,” she says. Pandrea did this with pigtailed 
macaques. Using sevelamer (a drug used in peo-
ple with chronic kidney disease) to bind microbial 
lipopolysaccharide (a key component of the micro-
bial wall) and prevent microbes from escaping the 
gut in a process called microbial translocation, 
Pandrea and her team found that they could 
reduce inflammation, decrease replication of the 
virus, and reduce coagulation levels.

“It’s not a miraculous treatment for HIV,” she 
says. “But we’ve directly proven the relationship 
between microbial translocation and immune acti-
vation. From a pathogenesis point of view, it is 
important.”   —HB
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It’s something pediatricians are taught 
to discuss with their young patients: 
Alcoholism runs in families, they coun-

sel, so if yours has a strong history of this con-
dition, you should be especially careful about 
drinking. But researchers’ efforts to pin down 
specifi c genes that contribute to this heritabil-
ity have largely come up short. “Nobody has 
found a smoking gun that says, This is a gene 
that causes alcoholism,” says Gregg Homanics, 
a professor of anesthesiology at the University 
of Pittsburgh (with a PhD in animal science). 
He and Andrey Finegersh, an MD/PhD stu-
dent in his lab, decided to try a slightly differ-
ent tack. “We thought that maybe in alcohol-
ics, drinking a lot would cause some changes 
in what controls the genes—and that is what 
gets passed down to the next generation,” says 
Homanics. The fi ndings from the resulting 
study were published in PLOS ONE in June.

The idea that parents’ life experiences can 
have effects on their children’s biology is not 
new. For example, studies show that famine in 
one generation tends to increase the rates of 
obesity and diabetes in subsequent ones. These 
effects are not caused by changes in the genes 
themselves, scientists think, but in chemical 
markings at specifi c spots atop DNA that reg-

ulate how genes are expressed—or epigenetics. 
With regard to alcoholism, a fl urry of 

studies two decades ago reported behavioral 
differences in the offspring of animals exposed 
to alcohol. But researchers back then did not 
yet have a good understanding of epigenetics 
and could not explain what they found. Now, 
scientists studying alcoholism are coming back 
for a closer look. It has long been known 
that addiction can infl uence how genes are 
expressed, and because addiction takes years 
to develop, heavy drinkers may be especially 
susceptible to racking up such modifi cations.

Homanics and Finegersh speculated that 
exposing mice to alcohol would make their 
offspring less sensitive to it and therefore more 
likely to imbibe, since that’s what seems to be 
happening in humans. But to their surprise, 
they saw the opposite. They had male mice 
inhale alcohol vapor for fi ve weeks, then bred 
the animals with females that had no exposure 
to the substance. The resulting pups grew up to 
be more sensitive to alcohol’s effects on motor 
control and reduction of anxiety, not less, and 
were actually more likely to avoid it than were 
the control animals. 

They also showed differences in epigenetic 
markings on a gene called BDNF, which has 

been associated with drug-taking behavior; that 
change took place in an area of the brain called 
the ventral tegmentum, which is thought to be 
involved in addiction. Strangely, though, only 
male offspring, not female, were affected. 

The researchers don’t yet have a good expla-
nation for what they found, but Homanics notes 
that researchers at the University of Pennsylvania 
reported very similar results in a study of cocaine 
published last year. One potential explanation, 
he says, is that this inherited disinterest evolved 
as a protective mechanism. “So if an animal is 
exposed to some toxin, for example, then [its] 
offspring may be less inclined to consume what-
ever has that toxin in it,” he explains. 

If that were the case, and if the result trans-
ferred to humans, then developing alcohol-
ism would require somehow overriding such a 
mechanism. 

But another explanation is much more pro-
saic. “We are not able to model all aspects of 
alcoholism in mice with just one or two tests,” 
Homanics says. “So maybe we just picked the 
wrong test.” (Their studies so far have measured 
alcohol’s effect on anxiety levels and coordina-
tion, as well as what happens when the mice 
have unlimited access to the substance.) His 
group is continuing to investigate behavior and 
epigenetics of alcohol exposure with the mouse 
model and its offspring. 

Homanics says, “What our study shows is 
that there is a lot we don’t know about the effects 
of alcohol that we need to think about—how it 
might infl uence not just drinkers themselves but 
[also] the kids they are going to have.”  ■
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