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SyMPOSIuM

the importance of Student initiative Both in
and out of the Lab

the Second immunobiology Student Symposium

Asu Erden, BS, MS

Department of Immunobiology, Yale Medical School, New Haven, Connecticut

In September 2013, graduate students from the yale Immunobiology Department hosted
the second yale Immunobiology Student Symposium. It was an eclectic and thought-pro-
voking event that encouraged scientists to think outside the box both in their research and
in their endeavors outside of the laboratory. The speakers ranged from a government rep-
resentative to a New York Times science journalist and included four research scientists at
the cutting-edge in their field. Speakers discussed their current research, from the role of our
gut microbiota in causing colorectal cancers to the biochemical modifications in histone tails
that give rise to our unique human biology. The overarching message was to let scientists,
especially those of the younger generation, know how to approach, think, and talk about
science. 

introduction

The Yale Department of Immunobiol-

ogy introduced the first Yale Immunobiol-

ogy Student Symposium in 2012. The

second took place in September 2013. The

unique characteristic of this annual sympo-

sium is that it is organized from start to fin-

ish entirely by graduate students in the

Department of Immunobiology. The com-

mittee usually includes five to six students

as well as a faculty advisor whose role pre-

dominantly consists of providing insight

when asked by the students to do so. I was

one of the five students who organized this

year’s symposium. It was an extremely chal-

lenging yet rewarding experience.
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The speakers for this year’s symposium

were Dr. Joann Roskoski, Deputy Assistant

Director, National Science Foundation Di-

rectorate for Biological Sciences; Dr. David

Hafler, Professor of Immunology and Neu-

robiology at Yale University; Dr. Wendy

Garrett, Assistant Professor of Medicine,

Immunology, and Infectious Disease at the

Harvard Medical School; Dr. James Noo-

nan, Associate Professor of Genetics at Yale

Medical School; Dr. Mikael Pittet, Associ-

ate Professor of Radiology at Harvard Uni-

versity; and Carl Zimmer, New York Times

science columnist. Each speaker presented

the audience with a new way of looking at

science, be it in the context of science pol-

icy, science writing, or scientific research. 

GettinG invoLved in Science
PoLicy

Dr. Roskoski from the National Science

Foundation (NSF†) talked about the federal

perspective toward fostering scientific

progress and encouraging graduate students

who do not feel particularly politically in-

clined or empowered to contribute to setting

national science priorities. The first and

most important point she highlighted was

that when we talk about science policy, we

really mean resources for research. As such,

the NSF sets priorities that reflect in which

areas they want to further invest. What stood

out among this year’s NSF priorities was a

desire to engage with the technological ad-

vances in the field of scientific research,

such as the impact of nanoparticles on the

environment, and to foster innovations in

translational sciences. Of note was the orga-

nization’s goal to encourage citizenship de-

velopment via enhancement of postgraduate

programs and training future Science, Tech-

nology, Engineering, and Mathematics

(STEM) teachers. 

The major investments of the NSF’s Di-

rectorate for Biological Sciences (NSF BIO)

included “Five Grand Challenges” focusing on

topics ranging from the role of genomes in

phenomes ― the collection of phenotypes at

the different organizational levels in an organ-

ism [1] — to synthesizing life by looking at bi-

ological processes at the smallest scale. Also

among these investments were projects aimed

at better understanding the brain’s inner intri-

cacies, creating a platform for collaborations

at the interface of biology, mathematics, the

physical sciences, and engineering (BioMaPs),

providing researchers with the technological

tools they require (Cyberinfrastructure), as

well as promoting the NSF’s science, engi-

neering, and education for sustainability

(SEES) initiative. 

Dr Roskoski not only presented how the

NSF works ― which committees do what

and how they do it — but also introduced

the idea that as scientists we have a great

role to play in the public sphere by engag-

ing with the government in a much more di-

rect fashion. The basic requirements for this

are to remain informed, engage in profes-

sional societies, organize for action (e.g.,

mentoring programs), and educate the pub-

lic about “our” science. On top of that, the

NSF provides several platforms for policy-

enthused scientists to further develop their

skills in this field by becoming Science and

Technology Fellows. In addition, two semi-

nal programs ― the Presidential Manage-

ment Fellows and the American Association

for the Advancement of Science (AAAS)

Science and Technology Policy Fellowships

— provide the opportunity for accomplished

scientists and engineers to participate and

contribute to federal policymaking while

learning firsthand about the crosstalk be-

tween science and government agencies.

These programs have the goal to develop a

cadre of potential astute government leaders

well-versed in the sciences. Past the histri-

onics of Washington lies a whole field of op-

portunities for budding and established

scientists to contribute to science policy and

advocacy. 

nurturinG nature ― the 
different LeveLS of 
invoLvement of environmentaL
factorS in diSeaSe 
deveLoPment

In the past decades, our understanding

of the interplay between the environment
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and our genetic makeup has greatly in-

creased. We better understand how these in-

teractions contribute to a number of

physiological and immunological processes,

including the development of cancers and

autoimmune diseases. This theme was ad-

dressed in four talks with different contexts:

Dr. Hafler talked about how a high salt diet

can contribute to the development of au-

toimmune diseases by its impact on specific

cell subpopulations of the immune system;

Dr. Garrett illustrated how components of

our gut microbiome can promote the devel-

opment of colorectal cancer; Dr. Noonan ex-

plained how the interface between the

environment and our DNA (i.e., the

epigenome) plays an essential role in defin-

ing our human biology; and Dr. Pittet illus-

trated via breathtaking in vivo imaging data

how the immune environment drives the

production and migration of tumor-associ-

ated macrophages. What stood out was the

originality and thought-provoking ap-

proaches these researchers adopted in order

to tackle such complex topics. 

High Salt Diets and the Development
of Autoimmune Diseases 

Several environmental factors can foster

the development of autoimmune diseases.

Recently, Dr. Hafler’s group showed that high

salt diets — preponderant in the West ― play

a particularly important role in priming the

immune system in the development of au-

toimmunity [2]. In his talk, he presented data

published in the journal Nature, in which his

group showed that salt drives autoimmune

diseases by the induction of pathogenic Th17

cells, which are a subset of T helper cells.

Using both in vitro and in vivo experiments,

they demonstrated that a high sodium chlo-

ride diet results in a high concentration of this

mineral in the tissue interstitium. This leads to

increased expression of IL-17A by naïve

CD4+ T cells in a dose-dependent fashion.

This effect is specific to the sodium cation as

experiments using other anions or cations did

not yield the same results. Microarray analy-

sis confirmed that the high salt environment

resulted in a clear Th17 phenotype with sig-

nature Th17 cytokines being expressed by

these cells (e.g., CCL20, RORC) as well as

pro-inflammatory cytokines. 

These data indicate that a high salt diet

triggers the activation of pathogenic Th17

cells that are involved in autoimmune re-

sponses. It therefore seems that such a diet

results in the induction of the inflammatory

secretion program in response to high con-

centrations of the sodium chloride cation. In

fact, genome-wide association studies have

shown that salt-induced genes are enhanced

in inflammatory bowel diseases (IBD) and

multiple sclerosis (MS). Further results from

the Hafler group should be published soon

and promise to shed more light as to the pre-

cise immunological mechanisms involved in

MS and, more generally, autoimmune dis-

eases. What truly stands out from the re-

search he presented was that his laboratory

was able to dissect out the mechanisms un-

derlying how salt can set the scene for the

development of autoimmune diseases and

the immune cell subpopulations at the center

of this process. 

The Role of the Host Microbiota in 
Disease 

Dr. Garrett spoke about her research on

the bacterial species that inhabit our intestines,

also collectively known as our microbiome.

Her research has two main themes: one is to

identify the human colorectal cancer micro-

biomes and the other is to use mouse models

to parse microbiota-immune interactions. Her

group focuses more specifically on colorectal

cancer. There are numerous well-established

associations between microbes and cancer

[3,4]. One means of identifying such associa-

tions is to mine cancer genomes from micro-

bial signatures by deep-sequencing tissue

samples from cancer patients. Using such an

approach coupled to 16S rRNA sequencing

and polymeric chain reaction (PCR), Dr. Gar-

rett’s group has worked to identify a causal

role for Fusobacterium nucleatum — a sym-

biotic bacterial species that lives in our gut ―

in colorectal carcinogenesis.

Colorectal cancers develop through a

progressive series of discrete histologic and

genetic changes. In order to better under-

stand if F. nucleatum was functioning to po-
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tentiate the development of colorectal cancer

at the earliest stages of carcinogenesis, Dr.

Garrett’s group focused on adenomas, which

are lesions that can progress to cancer. The

results revealed an enrichment for F. nuclea-

tum in these lesions. Based on these associa-

tion studies, her laboratory then fed this

bacterial species to mice and observed that

the phenotype seen in humans recapitulated

in their animal model, with mice developing

colon cancer. More precisely, it seems that F.

nucleatum contributes to colorectal cancer

development by expanding the myeloid-de-

rived immune cell populations and allowing

their infiltration into tissues, which con-

tributes to tumor development [5]. Thus, this

bug reshapes the gut environment to promote

tumorigenesis. Our endogenous microbiota,

therefore, has the potential to assume a much

darker role. 

The Contribution of Epigenetics in
Making Us Human 

Dr. Noonan’s talk focused on the ge-

netic and epigenetic elements that make

us human. More particularly, he high-

lighted the importance of gene regulation

in human development and evolution. His

research uses a genomics approach to un-

derstanding human developmental pro-

grams and how they evolve through time,

in order to better understand which of our

genomic features contribute to our unique

human biology. Gene regulation is criti-

cal for pattern development in the em-

bryo. In fact, modifications in the spatial

and temporal expression of specific gene

transcripts are a prerequisite for evolu-

tionary and developmental changes. 

Regulatory changes in modular genes

allow major developmental changes without

changing protein function. Based on this ra-

tionale, Dr. Noonan presented research from

his laboratory in which his group adopted a

sequence-driven analysis in order to shed

light on this issue. They focused on con-

served sequences among different species,

tested for fixed changes of nucleotides in hu-

mans, and used transgenic mouse strains to

identify the effect of mutations that are fixed

in humans. Chromatin immuno-precipita-

tion sequencing (ChIP-Seq) allows them to

use histone modifications (e.g., H3K27ac)

as a quantitative readout of genomic se-

quences with regulatory functions. This

method enables them to identify evolution-

arily relevant tissue-specific functions of

regulatory regions by identifying human-

specific changes in promoters and en-

hancers.

Their research shed much light on limb-

and brain-specific cis changes in regulatory

elements that give rise to our unique human

features. In the limb for instance, 13 percent

of promoters and 11 percent of enhancers

have gained activity when compared to rhe-

sus macaques [6]. In the brain, this rationale

has allowed Dr. Noonan’s team to identify

five transcriptional programs required for

the unique formation of the cerebral cortex

in humans [7]. Thus, through this innovative

use of functional genomics, Dr. Noonan’s

group is capable of mapping regulatory

changes during embryonic development that

allow us to be humans. 

Reshaping the Tumor Environment 

The last research-related speaker of the

symposium was Dr. Pittet. His research aims

to delve deeper into cancer’s idiosyncrasies

by looking at tumorigenesis not just as a

cell-autonomous process, but also as a cell-

extrinsic mechanism. More specifically, his

talk focused on macrophage pathways in

lung cancer and what he called “the effect of

long-distance relationships” between im-

mune cells and the cancer environment.

Using non-small cell lung cancer models,

his lab’s broader goal is to better understand

the basic immune functions involved in can-

cer development in vivo and identify effec-

tive anti-cancer therapies. His interest in this

model stems from the fact that non-small

cell lung cancer is the most commonly di-

agnosed form of cancer, yet patients lack

therapeutic options. Moreover, the mouse

model recapitulates what is seen in humans,

making findings in this animal model di-

rectly relevant to better understanding the

disease pathogenesis in humans. 

Building on the fact that the number of

tumor-associated macrophages at time of di-
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agnosis correlates with patients’ survival, his

group used nanoparticles to label and track

tumor-associated macrophages (TAMs). This

allowed them to track the flux, numbers, and

functional states of macrophages in various

tissues [8]. Their interest was to figure out

where TAMs come from and, more precisely,

how far they come to the tumor environment.

They identified the levels of the Angiotensin

II (Ang II) hormone as a good predictor of

disease outcome, with patients that express

it at relatively lower levels tending to survive

longer [9]. Ang II production also amplifies

hematopoietic stem cells and macrophage

progenitors, thereby promoting the accumu-

lation of new macrophages in tumors. Regu-

lating the pathway that involves Ang II,

which includes the signaling molecule sphin-

gosine-1-phosphate (S1P1) in hematopoietic

stem cells [10], could be amenable to treating

cancer. 

Know your audience

“There are a lot of people outside these

walls who are highly interested in what you

guys do here,” said Carl Zimmer, a science

columnist at The New York Times and the

last speaker of the day. He very wittily de-

scribed what our role was in explaining sci-

ence to the wider public. “Some of you

might become frustrated and prefer to com-

pletely disengage from this endeavor be-

cause you know how hard it is to explain an

extremely complex process in simple terms

without losing accuracy,” he said. He

pointed out that in a world where Jenny Mc-

Carthy, an infamous celebrity who wages a

war against vaccines, is hired by The View

and has access to 3 million viewers, we, as

scientists, have a duty to speak out and as

loud as we can. But to do so requires knowl-

edge of the mismatch between esoteric sci-

entific vocabulary and how people actually

speak in the real world. 

Many scientists have achieved the

seemingly arduous task of sharing arcane

scientific findings with the larger public and

getting them to engage with the world of sci-

entific research. One of the most notable

among them is Peter Medawar, whose

Pluto’s Republic was published in 1982. In

the book, Medawar discusses a range of top-

ics from concerns with the field of psycho-

analysis to a Jesuit priest’s ventures into

paleontology, but the key here is that he does

it with wit, sometimes glib, and great inspi-

ration. Scientists should take note of such

successful instances of engagement with the

wider public and realize that it is not all that

hard to do the same. The key, perhaps, is not

so much content, but semantics. Scientists

have a tendency to use needlessly formal

phrases, write in the passive voice, and use

words whose colloquial meanings do not

match the definitions in science. 

A spate of resources exists to help sci-

entists in their attempts to write for the larger

public rather than just their department.

Zimmer suggested we should not use the

word “novel” unless we are talking about

War and Peace. In fact, he put together a list

of banned words [11]. Zimmer also pointed

out a number of books that would help in

this regard: Am I Making Myself Clear by

Cornelia Dean, Don’t Be Such a Scientist by

Randy Olson, and The Elegant Universe by

Brian Greene. “If Brian Greene can write a

bestseller about string theory, don’t tell me

that your research is too complicated to

write about it for a lay audience,” Zimmer

said. The question then becomes: Is your re-

search more complex than string theory? 

concLuSion

To borrow a phrase used during a Yale

talk in October 2013 by the popular science

writer David Dobbs, the symposium truly

left the audience with “a state of heightened

[desire for] inquisition,” be it inside their

laboratory or outside when trying to present

the wonders of science to a larger audience.

The main message was that one should be

inspired to look at one’s own research dif-

ferently. Each speaker used tools and ratio-

nales at the cutting edge in their field in

order to shed light on complex and often-

times impenetrable processes such as the de-

velopment of autoimmunity, cancer, and

what makes us human. A desire to tackle

today’s burning questions in the field of im-
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munology and genetics brought Drs. Hafler,

Garrett, Noonan, and Pittet to reach beyond

the realm of everyday experimental tools to

bring about the beauty of science. Dr.

Roskoski and Carl Zimmer’s speeches re-

flected a desire to move science forward

through government agencies and engaging

scientists in policy in the case of the former

and through inspired writing about esoteric

scientific topics in the latter.
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