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The Biology of Molecules, 
the Chemistry of Life O

ne of the first of its kind at a 

medical school, the Department 

of Biological Chemistry (then 

Physiological Chemistry) was 

established in 1908, with the 

appointment of Dr. Walter J. Jones as director. Since 

its founding, the department has been led by just five 

directors. Our research probes the workings of the 

proteins, lipids, carbohydrates, and nucleic acids that 

constitute “The Chemistry of Life.” Our philosophy fol-

lows the guiding principles of the early Johns Hopkins 

Medical School catalog. “The medical art should rest 

upon suitable preliminary education and upon a thor-

ough training in the underlying medical sciences.”

To provide a basis on which the students could build,

we should pick up the threads of thought in basic

Chemistry before weaving them into biochemistry.”

—WILLIAM MANSFIELD CLARK (Director,  1927 –  1952)
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Pioneering Technologies

The department is continually 

developing new and better 

ways to teach the future lead-

ers in academic medicine, and 

biomedical research. Biological 

Chemistry joined the Institute 

of Basic Biomedical Science 

(IBBS), working with eight oth-

er basic science departments 

to foster fundamental research 

into the biology of human  

health and disease. IBBS  

reinforces the department’s 

efforts to provide important 

resources to the faculty and to 

facilitate collaboration among 

basic and clinical scientists.

Biological Chemistry has  

established key “core facilities”  

in the School of Medicine, 

which allow biomedical 

researchers to use advanced 

tools that are too costly for an 

individual laboratory, including 

the mass spectrometry pro-

teomics core, the DNA protein 

analysis core, and the NMR 

facility.



O
ne of the defining charac-

teristics of the Department 

of Biological Chemistry 

is its diversity. Research 

topics range from atom-

ic-level protein structure to the behavior of whole 

animals. The resulting cross-fertilization be-

tween fields leads to a unique environment that 

promotes effective communication with a broad 

audience and provides familiarity with a great di-

versity of experimental methods. Equipped with 

these tools, our trainees can tackle virtually any 

problem with whatever approach is required.

Diversity Is Our Strength

Student Diversity

From its earliest beginnings, 

Biological Chemistry has been 

an integral component of the 

School of Medicine. Biological 

Chemistry faculty are com-

mitted to teaching medical, 

graduate and postdoctoral 

students to be lifelong inde-

pendent thinkers. We strive to 

instill the enthusiastic drive to 

achieve any professional goal 

their imaginations can con-

ceive in trainees with diverse 

ethnic, socioeconomic, and 

educational backgrounds. 
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During my postdoctoral training in Biological Chemistry, I was  

surrounded by outstanding faculty, excellent staff and enthusiastic  

colleague fellows and students. It was an intellectually stimulating  

and caring environment with strong support for career development  

of young investigators.  I truly enjoyed and was proud of being a part  

of the BC community. I strongly recommend BC to anyone who  

would like to succeed.”

MAN-KYO CHUNG, D.D.S. ,  PhD.,  Associate  Professor,  Depar tment  of  Neural  and  

Pain Sciences,  School  of  Dentistr y,  Universit y  of  Mar yland
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2) The cellular powerhouse. Albert Lehninger, widely 

regarded as a pioneer in the field of bioenergetics and 

the understanding of metabolism at the molecular level, 

occupied the DeLamar professorship in the Department 

of Biological Chemistry and served Johns Hopkins for 

34 years. Together with Eugene Kennedy, he discovered 

that the mitochondrion is the site of oxidative phos-

phorylation and ushered in the modern study of cellular 

energetics. Dr. Lehninger produced the classic textbook 

Principles of Biochemistry, and held the philosophy that 

knowledge of biochemistry is useful for all well-informed 

citizens.

3) Twisting and untwisting DNA. The tightly wound 

DNA from a single cell would be six feet long if it were 

stretched out in a straight line. Topoisomerases are 

enzymes that help cells untangle their DNA so that they 

can use it. Leroy Liu discovered that a number of highly 

effective anti-tumor drugs exert their effects by binding 

topoisomerase-DNA complexes and trapping then part 

way through the normal untangling reaction, poisoning 

essential cellular functions.

Birthplace of  
Landmark  
Biomedical  
Discoveries

1) The chemistry of enzymes. In the 1930s, Leslie Hell-

erman performed classic studies on fundamental mecha-

nisms used by enzymes for catalysis. He demonstrated that 

enzyme catalysis can be regulated by reversible chemical 

processes. These findings explained previously mysterious 

variations in enzyme activity and paved the way for un-

derstanding how cellular processes can regulate enzyme 

activity dynamically.

H
ere are just a few of the landmark 

discoveries made by our Biological 

Chemistry faculty together with 

their students, postdoctoral fellows, 

technicians, and other colleagues.

Bench to Bedside

Normal physiological processes 

and disease states are rooted 

in a biochemical basis.  Reveal-

ing these underlying biochem-

ical processes not only teaches 

us about the mysteries of life, 

but also leads to new tools for 

the treatment and diagnosis of 

disease.

    Here are a few examples of 

how basic science discoveries 

in our department are leading 

to new diagnostics and thera-

peutics.

Tamara O’Connor:

The O’Connor lab is focused 

on developing more effective 

methods to prevent and treat 

infectious disease through im-

proved water remediation pro-

tocols to limit human exposure 

to environmental pathogens 

and targeted therapeutic ap-

proaches to restrict pathogen 

replication during infection.

Stephen Gould:

The Gould lab is leveraging 

their work on exosome biology 

to develop new mechanis-

tic insights for HIV budding 

from infected cells in the fight 

against HIV/AIDS.

Mollie Meffert:

The Meffert lab is develop-

ing a potential blood-based 

biomarker for use in diagnostic 

and therapeutic assessments 

for Autism based on work 

stemming from their studies on 

basic mechanisms of neuronal 

RNA processing.



4) Water flow. “That the body’s cells must contain specific 

channels for transporting water was suspected as early as 

the middle of the 19th century. However, it was not until 

1988 that Peter Agre succeeded in isolating a membrane 

protein that, a year or so later, he realized must be the long-

sought water channel. This decisive discovery opened the 

door to a whole series of biochemical, physiological, and 

genetic studies of water channels in bacteria, plants, and 

mammals.” —2003 Nobel press release

5) Of mice and men, fat and thin. Daniel Lane established 

the differentiation program by which stem cells become adi-

pocytes (fat cells). He also worked out the signaling pathway 

by which malonyl-CoA in the central nervous system regu-

lates food intake and energy expenditure.

6) Sugars, more that just sweet. For decades, 

carbohydrate-modified proteins were thought to be 

restricted to the outside of cells and inside vesicles. 

Gerald Hart’s laboratory made the astonishing dis-

covery that nuclear and cytoplasmic proteins could be 

modified by a sugar too, specifically GlcNAc, some-

thing neither plants nor animals can live without.

7) Sensational TRPs. Ion channels 

of the TRP family are critical for taste, 

touch, temperature sensation, and, in 

some animals, vision and smell. The 

landmark discovery of TRP channels by 

Craig Montell spawned the TRP field. 

Michael Caterina and his colleagues dis-

covered a TRP channel that is activated 

either by heat or the pungent compound 

in hot chili peppers, providing an expla-

nation for the age-old observation that 

spicy foods are perceived as hot.



Beyond the Bench   
in the Department of
Biological Chemistry A shared passion for science and a 

culture of interaction make the Depart-

ment of Biological Chemistry a closely 

knit community. Students, postdoc-

toral fellows, faculty, and staff find 

numerous ways to interact outside the lab. Whether it’s at 

the holiday party, the summer picnic, the weekly “TGIF” 

social, or impromptu gatherings in the hallways, members 

of the department get to know one another not only as 

colleagues but also as friends.

Keeping them grounded

Among the most hallowed 

traditions of the Department 

of Biological Chemistry is the 

annual “Screw Up of the Year 

Award.” This honor is bestowed 

upon the faculty member 

judged to have committed the 

most humorous blunder— 

usually having nothing  

whatsoever to do with  

science. Carefully crafted  

(and sometimes slightly  

embellished) nominations, 

submitted anonymously but 

always in good spirit, are  

read aloud at the holiday  

party and voted on by the 

entire department.

“

I really enjoyed my time as a graduate student in the biological 

chemistry department. It provided an open, collaborative  

and rigorous scientific environment that helped shape me into 

the scientist I am today.”  

—REBECCA LAMA SON, PhD., Assistant  Professor  at  MIT

“

Relaxing at the Lane Lab “ranch”
The Meffert and Caterina labs enjoy ice cream  
at a local dairy farm

Students from the Goley lab. 

BC Holiday Party Mollie Meffert’s and Joel Pomerantz’s labs enjoy a night outGoley and Margolis celebrate the holidays



Training the  
Next Generation of 

Scientists I
n 1958, under the leadership of Dr. Albert Leh-

ninger, the department received the first NIH 

training grant designed for graduate education.  

This program subsequently evolved into BCMB, 

the first multidisciplinary program and the larg-

est graduate training program at Johns Hopkins today.  

The department is currently home to students from five 

interdepartmental graduate programs, as well as our own 

Graduate Program in Biological Chemistry.

Biological Chemistry student William Mills is investigating 

posttranscriptional regulation of gene expression by pio-

neering an approach to unambiguously identify the gene 

targets of small RNAs in the mammalian nervous system.

Biological Chemistry student Selamawit Woldemeskel has 

discovered that a conserved transcriptional regulator in 

bacteria governs metabolic homeostasis. She is investigat-

ing how its effects on metabolism impact cell morphology, 

cell cycle progression, and the cellular response to nutri-

ent deprivation.

Biological Chemistry student Fulya Turker is studying the 

molecular pathways of protein homeostasis in the nervous 

system that regulate neuronal function in health and dis-

ease. Specifically, she is investigating how neuronal prote-

asomes mediate activity dependent changes in neuronal 

function and formation.

Just a sampling of the 
Science Awards our  
students have won:

Jieun Lee
David Israel Macht Research 
Award

Daniel Pham
NSF Graduate Research  
Fellowship; Martin Luther King 
Community Service Award

Kapil Ramachandran
NSF Graduate Research  
Fellowship; Martin and  
Carol Macht Award

Alexandra Amen
Ruth L. Kirschstein NRSA 
fellowship; Gordon Research 
Conference student award

Kousik Sundararajan
Mette Strand Award

Rebecca Lamason
Hans J. Prochaska Award for 
Research; Ruth L. Kirschstein 
NRSA fellowship; 

Chao Yang  
Leukemia and Lymphoma  
Society Fellow Award  

Laurel Oldach
Turock Family Foundation 
Award

Manish Paranjpe
Woodrow Wilson  
Undergraduate Research  
Fellowship Award 

Caitlyn Bowman
Paul Talalay Research Award

James Ntambi
David Israel Macht Award

Being a member of BC department was the most fun part of my 

graduate study in the Hopkins Neuroscience program – from both 

the science and the life experience perspective.  The interdisciplin-

ary setting and stimulating, diverse, and supportive atmosphere 

contributed not only to my successful PhD completion, but also 

to my career development into an independent and productive 

postdoc in the Südhof laboratory at Stanford.”

ALVIN HUANG, MD, PhD, postdoctoral  fel low at  Stanford Universit y

“



The Department  
of Biological Chemistry at  

Johns Hopkins— 
Who We Are E

xtraordinary talent, exceptional commit-

ment, rigorous training, and supportive 

mentorship combine to produce outstand-

ing graduates from the Department of 

Biological Chemistry whose discoveries 

advance science in universities around the world.

What is the secret of the success of students  
trained here? Find the answers in words of  
former students:

Two secrets: Rigor of the research and quality of the  

researchers. The research is at the highest levels and the 

individuals are wonderful people as well as great scientists.”

—Sidney Whiteheart, Professor, University of Kentucky

a) to develop a sense of important and significant questions;

b) to develop confidence in mastery of techniques;

c) to model how to run a laboratory,’—Jose Pardo, Professor, 

University of Minnesota School of Medicine

“My most significant  

achievement is not the  

papers I’ve published or  

the student awards I’ve  

collected. It is the ‘secrets’  

that I learned during those  

years on how to become a  

good scientist.”

—Shawn Xu, PhD. ’00,

Professor, University of  

Michigan

“One strength of the  

BC program is its  

small size which  

facilitates individual  

attention to students  

and frequent  

interactions  

with faculty.”
—Debra Silver, PhD;  

BC program graduate,  
now Assoc. Professor, 

Duke UniversityI would like to say that the Biological Chemistry Department at the Johns 

Hopkins University School of Medicine is the best department I have ever 

seen. There are many famous and knowledgeable scientists there, and the 

scientific environment is very collaborative, stimulating, and friendly.”

—TAO WANG, PhD. ’07

(Fred Hutchinson Cancer  Research Inst i tute)

“

“

“



Outstanding Faculty  
Mentorship as Told by  

Graduates of Biological 
Chemistry ‘‘T he best part of being in the BC  

department for me was the  

abundance of opportunities to get 

input and constructive criticism on 

my project. Presenting my work at 

department events to experts in biochemistry, metabolomics, 

lipid biology, proteomics, cell biology etc. ensured that I  

was constantly thinking about my project from different  

perspectives.” —Kousik Sundararajan, PhD, postdoctoral  

fellow at Stanford University

 “I would not trade my training experience at Hopkins for any 

other institution in the country. At one time or another, I had 

borrowed reagents from or used equipment in a lab on every 

floor of our 10 story building. There was also no experience 

like working with Seth - he provided me with the resources 

and independence that I required to succeed and was willing 

to venture into completely new territory even as a new PI. His 

support and dedication to me and my project was essential 

for launching my career and in retrospect, I don’t believe I 

could have been as successful working with any other PI and 

in any other department.” —Kapil Ramachandran, PhD,  

Junior Fellow in the Harvard Society of Fellows.

It’s been said that it is hard to raise money for basic science because 

‘no one ever died of biochemistry,’ but when you get right down to it, 

everyone lives and dies of biochemistry.”

—JERRY HART (Director,  1997 –  2018)

“

In addition to their contribu-

tions to academia, the gradu-

ates from Biological Chem-

istry exert an ever-widening 

sphere of influence through 

valuable contributions in 

public service and private 

companies.

Daniel Pham, PhD, founded 

and directed Project Bridge 

at Johns Hopkins for STEM 

outreach to the public, now 

leads a team at American 

Society for Biochemistry and 

Molecular Biology (ASBMB) 

managing science outreach 

and public affairs.

Thomas Schaffer, PhD, A 

recent graduate now creating 

and testing new chemical 

and bioassay products for 

research as Scientist in 

Biochemistry and Assay 

Development at Columbia 

Biosciences.

Anne Marie Murphy, PhD, 

Executive Director of Met-

ropolitan Chicago Breast 

Cancer TaskForce, honored 

by the Obama administration 

as a champion of change in 

the initiative against breast 

cancer.

Stuart J. Swiedler, M.D., PhD. 

A Biotech consultant fo-

cusing on orphan drugs for 

genetic diseases.  He serves 

as a scientist and executive 

at Glycomed, Inc, and as 

Chairman of ArmaGen. 

flourescently labled  
African trypanosomes

RNA processing bodies in  
a hippocampal neuron

Localizing O-GlcNAc cycling in the cytoplasm, 
mitochondria, and nucleus.



Private Philanthropy:
Critical to the Future of 
Biological Chemistry
at Johns HopkinsW

e need your help to ensure 

that the department’s next 

century is as great as the first.

    Graduate student support 

remains by far the  most crit-

ical need in basic science—and the most difficult to fund 

through traditional sources.

   Your gift to the Biological Chemistry Training Program 

Fund will help us train the next generation of scientific 

leaders and launch the department’s second century. 

Please join the faculty of the Department of Biological 

Chemistry and alums in making a generous gift to the 

future of basic biomedical research at the Johns Hopkins 

School of Medicine.

    Please visit our homepage at http://biolchem.bs.jhmi 

.edu to make a gift.

For further information, to make a gift by check, or to 

make a multi-year pledge, please call:

The Fund for Johns Hopkins Medicine

Development Director, Institute for Basic  

Biomedical Sciences

410-516-6867

2018, Members of the Department 



School of Medicine

Department of Biological Chemistry

725 N. Wolfe Street

Baltimore, MD 21205

http://biolchem.bs.jhmi.edu


