EDUCATION

B.Sc. in chemistry, 1993
Ohio University

Ph.D. in biochemistry, 1998
Harvard University

POSTDOC
. Harvard University, 1998—-1999
Baylor College of Medicine, 1999-2001

g Jue Chen, Ph.D. rusmons

Assistant Professor, 2002—2007
INVESTIGATOR, HOWARD HUGHES MEDICAL INSTITUTE « WILLIAM E. FORD PROFESSOR, Associate Professor, 2007—2011
LABORATORY OF MEMBRANE BIOLOGY AND BIOPHYSICS Professor, 2011-2014

Purdue University

Professor, 2014—
Cells use certain membrane proteins to pump molecules in or out of cellular The Rockefeller University
Investigator, 2008—

structures, moving them from areas of low concentration to high concentration. y . .
oward Hughes Medical Institute

Chen studies ABC transporters, a class of membrane transporters thatpower
AWARDS

themselves using a form of chemical energy known as ATP. She investigates e
L, . . . . . Pew Biomedical Scholar, 2003
these proteins’ role in normal cellular processes and in disease, including Anatrace Membrane Protein Award, Biophysical Society, 2018

drug resistance and cystic fibrosis. S
HONORARY SOCIETIES

Scientists have identified about 2,000 ATP-binding cassette (ABC) transporters found in all types of cells; National Academy of Sciences

48 of these occur in human cells. These proteins function in many important cellular processes, pumping an

array of molecules—from nutrients to toxins and cellular building material—through the membrane bilayer. SELECTED PUBLICATIONS

Because this cargo moves from low to high concentration, the transporter protein consumes energy. Liu, . etal. Structural identification of a hotspot on CFTR for

potentiation. Science 364, 1184-1188 (2019).

The maltose transporter protein, a type of ABC transporter, brings a sugar known as maltose into a bacterial Kim, Y. and Chen, J. Molecular structure of human P-glycoprotein in

cell to support growth. Using x-ray crystallography, Chen and her colleagues devised a way to visualize how the ATP-bound, outward-facing conformation. Science 359, 915-919
this transporter converts the chemical energy of ATP hydrolysis into mechanical work through a series of (2018).
conformational changes. Johnson, Z.L. and Chen J. ATP Binding Enables Substrate Release

from Multidrug Resistance Protein 1. Cel/ 172, 81-89 (2018).

Chen’s interests have recently shifted to ABC transporters involved in the immune system and disease. Liu, et al. Molecular structure of the human CFTR ion channel.

Her work on two such transporters, P-glycoprotein and MRP1, has led to new insights into a mechanism Cell 169, 85-95 (2017).
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targeting some aspect of the cell's internal machinery, P-glycoprotein’s action reduces the effectiveness
of chemotherapy. But, by doing essentially the same thing, P-glycoprotein also helps maintain the integrity of
the blood-brain barrier by keeping certain types of molecules from entering the central nervous system.

However, this latter function can create problems for drugs that need to get into the central nervous system.
Using x-ray crystallography, Chen’s lab resolved the structure of P-glycoprotein and continues to study how
it works.

Like P-glycoprotein, MRP1 removes chemotherapy agents and contributes to the blood—brain barrier. It also
ejects hormones, pro-inflammatory molecules, and antioxidants from cells. Using electron cryo-microscopy,
her lab has generated detailed reconstructions of MRP1, uncovering the structural basis for its ability to
transport such a wide variety of cargo, as well as capturing the first chemical interactions between a drug-
resistant transporter and a cargo molecule, leukotriene C4.

Most recently, her lab has resolved long sought-after molecular structures for the cystic fibrosis transmembrane
conductance regulator (CFTR), which is mutated in people with cystic fibrosis. This work revealed why CFTR
is the only ABC transporter to function as a channel, and offered new insight as to how it opens and closes.
Chen and her colleagues have also explored how mutations interfere with CFTR to cause disease. Her
research has revealed the mechanism by which new drugs that effectively treat this disease work, and it
also suggests paths to develop better therapeutics.

Chen's goal is to continue to combine structural and functional work to reveal the molecular mechanisms of
these multidrug transporters and CFTR, with an eye toward developing new, improved therapies for a variety
of disorders, including cancer and cystic fibrosis.
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