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bodies that are still widely cited.
But go back to med school he did. His dad, 

among others, convinced him that being an MD/
PhD would help him in the fi eld he was so in 
love with, autoimmune disease research. (“And I 
was right!” says Seymour.) 

When it came time to pick a clinical specialty, 
the study of blood, and all of the secrets it tells on 
the immune system at work, appealed to Mark. 
“Transfusion medicine is immunology in action.”

To date, his longest-running collaborator, 
actually, is not his brother, but Ann Marshak-
Rothstein, PhD professor of medicine at the 
University of Massachusetts—she’s been a “criti-
cal” partner, he says. They met at an autoimmu-
nity conference when Mark was a PhD student. 
Marshak-Rothstein went up to Mark’s mentor, 
Martin Weigert—“a brilliant scientist,” she says, 
whose lab was among the fi rst in the country 
that could effi ciently sequence antibody genes. 
Marshak-Rothstein had isolated from autoim-
mune mice some cell lines that secreted mono-
clonal antibodies that reacted with the mouse’s 
own immunoglobulins, something that only 
happens in disease. She thought that sequenc-
ing could reveal a lot about the origins of the 
antibodies. She pitched the idea to Weigert at 
the meeting, but his plate was full, and he had 
to turn her down. 

“But about 15 minutes later, Mark walked 
over and said, ‘Just send me your cell lines. I’ll 
sequence them,’” she recalls. It turned out to be 
worth everyone’s while—to the tune of a Nature 
paper (1987). 

The monoclonal antibodies, or rheumatoid 
factors, were the same sort that circulate in the 
blood of a mouse model of lupus, as well as in 
people with lupus and rheumatoid arthritis. 
After completing medical school and residency, 
Mark worked again with Weigert, this time 
to create a mouse with B cells only expressing 
rheumatoid factor receptors. The result was an 
ideal setting for studying the molecular play-
by-play of a self-destructing immune system in 
the throes of lupus. Thirty years later, Mark and 
Marshak-Rothstein are still using the model for 
their studies.

In autoimmune diseases, the body is attacked 
by various stripes of autoantibodies, which 
might be thought of as specialized “heat-seeking 
missiles.” Patients with lupus produce autoanti-
bodies that attack DNA and RNA, we’ve long 
known, but the reasons why have eluded scien-
tists. Of the hundreds of thousands of proteins 
and different molecules in the human body, 
why were DNA and RNA the preferred targets 
of the self-reactive B cell response in lupus? 

Although DNA and RNA dwell in cell inte-
riors, they are constantly released from dying 
cells; many thought the link to cell death was 
important. 

In 2002, Marshak-Rothstein and Mark 
Shlomchik unraveled this mystery. B cells that 
bind to immune complexes that contain RNA 
and DNA get an extra boost because of anoth-
er class of receptors, called toll-like receptors 
(TLR), that can recognize either DNA or 
RNA. TLRs play a critical function by help-
ing the immune system recognize DNA and 
RNA from bacteria and viruses—scientists 
used to think they could only recognize these 
pathogens. However Marshak-Rothstein and 
Mark discovered that DNA and RNA–specifi c 
B cells can use their surface receptors to bring 
these nucleic acids inside them, where the 
TLRs reside, to activate the TLRs. Once the 
B cell surface receptors are activated, the B cell 
goes turncoat, making antibodies to a patient’s 
(own or “self ”) DNA and RNA, eventually 
leading to lupus. 

This was big B cell news. Scientists had 
always assumed a B cell could only activate 
this self-destruct mode if signaled to do so by 
a T cell, but now it was clear that wasn’t the 
case—the TLR could do the job, provided 
that the B cell recognized either DNA or 
RNA. B cells and T cells can either act alone 
or egg each other on in a vicious cycle, Mark 
and Marshak-Rothstein believe.

In 1994, in his fi rst paper at Yale, Mark 
showed that B cells were far more insidi-
ous in lupus pathogenesis than anyone had 
ever imagined. Everyone thought they made 
DNA-targeting missiles (which turned out 
to be correct). But Mark showed there was 
another role that’s probably even more impor-
tant: B cells recruit T cells to kill host cells 
outright; these TLR-activated B cells could be 
the missing link to explain how both B and T 
cells get activated to cause lupus.

Since his arrival in Pittsburgh, Mark has 
initiated work on a new project funded by 
the inaugural Lupus Insight Prize, which he 
received in June 2013. Scientists had postu-
lated that a factor (an enzyme called NADPH 
oxidase) could lead to infl ammation and 
perhaps promote lupus. Mark’s lab turned this 
notion around, revealing that a mouse model 
of lupus was actually highly protected from 
lupus by the enzyme.

He then recognized that women who lack 
the factor in half of their cells (it typically 
shows up in all of our cells) have a 10–20 
times higher risk of getting autoimmune 

diseases. Subsequently, other labs have shown 
that having any one of a large series of rela-
tively rare mutations in the gene that codes for 
the factor also increases the risk of getting 
lupus by a substantial margin. The $200,000 
award will enable him to further probe his 
lab’s fi ndings in hopes of revealing new thera-
peutic targets. 

Mark’s focus on B cells in lupus has 
also driven him to investigate normal B cell 
immune responses, which are required to 
clear bacteria and viruses and for vaccines to 
work. Particularly intriguing in this regard are 
“memory” B cells that have responded to a 
vaccine, then live on, waiting to protect the 
vaccinated person if he or she should ever 
encounter the real virus that is the subject of 
the vaccine. Mark is now working to defi ne 
the various subtypes of memory B cells. He 
also has a new project on B cell activity in 
infectious diseases, specifi cally infl uenza and 
salmonella. 

Mark is well-known for investigations like 
this—he’ll often create new mouse models 
that enable him to fi gure out the roles of vari-
ous autoimmunological minions. Some drugs 
that can be used for autoimmunity have been 
inspired by his studies of lupus in mice.

Oh, and did we mention that for the better 
part of the last 15 years, Mark has collaborated 
with Warren on his graft-versus-host disease 
work? Ask him about it, though, and he’ll 
redirect you to his brother. 

Similarly, if you ask either Shlomchik 
about their paper (Immunity, 2005) on 
Langerhans cells (immune cells in the skin), 
which they wrote with an MD/PhD mentee 
named Dan Kaplan, they give the credit to 
Kaplan. “I have a policy that when people do 
great stuff in my lab, they get to take that with 
them,” says Mark. “Spawning new people is 
a big part of what we do.” (Kaplan, he adds 
proudly, now has an endowed professorship at 
the University of Minnesota.)

Needless to say, Mark has a broad reper-
toire—which will serve him well as chair, says 
his brother: “Mark knows a lot about a lot of 
things. He always has. Going back to reading 
the encyclopedia when he was growing up.”

Among those excited to see Mark accept the 
chairmanship were Pitt’s David Rothstein (no 
relation to Marshak-Rothstein), Pittsburgh 
Steelers Professor of Transplantation and 
MD professor of surgery, of medicine, and 
of immunology; and Fadi Lakkis, Frank & 
Athena Sarris Professor of Transplantation 
Biology as well as MD professor of sur-
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marrow donation, but more precisely, it’s a dona-
tion of hematopoietic stem cells, which come 
from bone marrow only 25 percent of the time. 
The rest of the time, the stem cells are harvested 
from circulating blood. (In this context, “stem 
cell” means immature blood cells—not embry-
onic cells.)

The fi eld of stem cell transplantation is spe-
cialized, and there’s a lot to explain—even when 
the person who walks up to her table happens to 
be an MD, says Huber. “They just don’t know—
unless [the person] happens to be a transplant 
doctor.”

A doctor like Warren Shlomchik.
The same back-to-school week as the donor 

registry drive in Greensburg, the younger 
Shlomchik brother talks with this writer via 
phone, breaking for coffee while on clinical rota-
tion at Yale-New Haven Hospital. He is a profes-
sor of medicine and immunobiology at Yale and 
codirector of the Yale Cancer Center’s program 
in Cancer Immunology until March 2015, when 
he moves to Pitt.

Part of the original rationale for stem cell 
transplantation was to allow patients to receive 
high doses of chemotherapy/radiation therapy 
so as to kill leukemia cells that survived less 
intense treatments. These high dose therapies 
would, unfortunately, also kill the patient’s nor-
mal blood cells. This toxicity could be “rescued” 
by giving donor blood stem cells (originally 
harvested from bone marrow) that were free of 
leukemia cells. However, even the earliest prac-
titioners of this once exotic therapy recognized 
that immune cells (later revealed to be T lym-
phocytes or T cells) from the donor could attack 
patient’s leukemia cells, Warren explains. “This 
was recognized in mouse experiments done in 
the late 1950s.” 

So with the transplanted cells, the patient 
receives immunosuppressants—not primarily to 
keep the body from rejecting the donor cells, 
as you might expect, since that’s how it usually 
works when a patient receives a donor organ. 
In stem cell transplantation you’re also try-
ing to keep the transplant—the new immune 
system—from rejecting the body. This deadly 
complication, also caused by T cells, is known 
as graft-versus-host disease (GVHD).

Unfortunately, immunosuppressants leave 
patients vulnerable to infection. Nearly half of 
all deaths among transplant recipients are largely 
caused by GVHD and the consequences of 
immunosuppressive drugs used to prevent and 
treat it, notes Warren.

Warren followed a somewhat winding career 
path. As a college sophomore, a biochem major, 

he worked in a lab that studied gene expres-
sion in fl ies—at least partly for med school 
applications, at fi rst. Yet Warren found he liked 
research so much he took a semester off from 
school to stay in the lab. Developmental biol-
ogy fascinated him: hormones altering desti-
nies, cell lines reinventing themselves. By then, 
the undergrad who’d always pictured himself 
as purely a clinician, like his dad, realized he 
wanted to do that and be a basic scientist. 

Again, blood was a compelling story for 
a Shlomchik brother; Warren now practices 
hematology and oncology.

“Forming the different types of blood cells 
requires differentiation, very akin to what my 
interests were in college. . . . And likewise, 
cancer is an example of development that has 
gone wrong.” He adds that some subliminal 
infl uence likely stemmed from his mother, as 
well—Marlene Shlomchik died of breast can-
cer his senior year of college.

After Warren graduated from medical 
school at the University of Pennsylvania, he 
did an internal medicine residency at Cornell/
New York Hospital, then returned to Penn for 
a hematology/oncology fellowship (after a year 
as an emergency medicine doctor). His fi rst 
year into fellowship, he read a paper in The 
New England Journal of Medicine that changed 
everything for him. 

It was a series of bone marrow–transplant 
cases. The patients’ leukemia returned even 
after their transplants—however, the patients 
were successfully put back into remission after 
receiving white blood cells from their donors. 
“I thought that was pretty amazing,” he says. 
Some of the patients ended up with GVHD, 
however.

Though at this point Warren had planned 
to enter a lab that studied blood-cell differen-
tiation, he altered his course. The idea he had 
at the time was to put a gene in the donor 
T cells that would allow them to be killed 
if GVHD developed. Warren learned from 
Mark that there were mice that expressed a 
“kill gene” in specifi c subsets of T cells, and 
together they began pursuing this approach in 
mouse models of GVHD in Mark’s lab at Yale 
and in Stephen Emerson’s lab at Penn. Warren 
also began working on putting a kill gene into 
the T cells, though by this time he learned that 
several other groups were fairly far along on 
this idea already.

Before working on this mouse model, the 
only immunology experience Warren had was 
the single course he’d taken in med school 
almost a decade prior. He and a close friend 

at Penn, who also was entering an immunol-
ogy lab, together began teaching themselves 
immunology. Fortunately, throughout these 
self-directed studies, whenever Warren had 
questions, there was Emerson. And, well, he 
knew this other guy. 

“My brother was very much my mentor,” 
he says. “He had vast knowledge and experi-
mental approaches and techniques.”

The GVHD model was one of many col-
laborations to come between the brothers. 

Warren’s fi rst big splash in GVHD started 
as a side project while he was still a postdoc. It 
had to do with antigen-presenting cells. These 
APCs, as they are called, take up pathogens, or 
cells that have been infected, and present them 
to T cells. In this way, the APC sort of alerts 
the immune system about undesirables (viruses 
and the like) in the neighborhood. 

That’s how it’s supposed to work, anyway. 
But in the case of GVHD, stem cell recipi-
ents end up appearing to their own immune 
systems as though they have an infection in 
every cell. 

Warren studied a class of donor cells, 
called CD8 T cells, that were known to cause 
GVHD. However, no one could say for sure 
just whose orders these cells were acting on. 
Were they getting their intel from the APCs 
derived from the donor’s cells or from the 
recipient’s? Warren’s work suggested it was the 
latter—the hematopoietic-derived host APCs. 
These unexpected fi ndings ran in Science in 
1999. 

“I would call it a paradigm shift,” says Pavan 
Reddy, an MD who is the Moshe Talpaz, MD 
Professor of Translational Oncology at the 
University of Michigan. “[Warren] did some 
really creative experiments. Nowadays every-
body does them; but back then, they were 
quite creative.”

Reddy and Warren are close colleagues, and 
competitors, in the way you have to be when 
you’re in such a small fi eld. But the relation-
ship smacks more of sibling than of rivalry. In 
2006, Warren helped Reddy reshape a section 
of a grant application that hadn’t gone over 
well with the reviewers. The edits ultimately 
got Reddy his fi rst grant from the National 
Institutes of Health. (“As it turned out,” 
Warren says, “Pavan has developed into one of 
the very top few investigators in our fi eld who 
is translating his discoveries to the clinic. He 
certainly no longer needs help from me!”) 

Many years ago, Reddy, then a postdoc-
toral fellow, walked up to Warren at a national 
meeting and said something to the effect of, 
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