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My Ph.D. work focuses on molecular characterization of sys-

temic iron homeostasis in vertebrates in which I have characterized
a zebrafish model of human hereditary hemochromatosis (HH)
type 3. Through an in vivo chemical screen on zebrafish embryos,
I have found various hepcidin modulators that gave new insight
into hepcidin biology. Some of the identified compounds may
have therapeutic potential for human HH or other iron overload
diseases where hepcidin is deregulated. In this study, we identified
SC-514, a specificNFkB inhibitor, as a potent inducer of hepcidin.
Using genetic knockdown and a number of structurally unrelated
NFkB inhibitors, we demonstrate that inhibition of this pathway is
a robust strategy for induction of hepcidin. Our discovery places
NFkB as a new negative regulator of liver hepcidin synthesis. For
the first time, we describe small molecules that rescue iron over-
load and hepcidin synthesis in an HH model. Beyond HH, this
studymay also have relevance in treating other very prevalent iron
regulatory iron overload disorders such as thalassemia. (Read
Sandeep’s article DOI: 10.1021/acschembio.8b00317.)
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To develop new therapeutic peptides, during my Ph.D. research

work, I have synthesized a family of unnatural triazolyl amino acids
with conformationally constrained peptide backbones (nonpeptide
isosteres), which has generated turn conformations in a small
peptide motif that helps increase the oral viability of peptide-
based drug candidates. The current focus of my postdoctoral
research is to synthesize reactive noncanonical amino acids and
engineering cells that can incorporate modified amino acids into
proteins that have selective reactivity to labeling agents and
show ideal-bioorthogonality. This ability to selectively label
proteins has enormous broad applications for research, industry,
and medicine. In this research work, we have developed a new
approach for engineering kinesin heterodimers by genetic
incorporation of reactive noncanonical amino acids. (Read
Subhashis’s article DOI: 10.1021/acschembio.8b00399.)
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Western Reserve University, Advisor: Prof. Johannes von Lintig
Nonscientific Interests: Hiking, visiting museums, trying
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MyPh.D. research focused on determining themolecularmecha-

nisms controlling vitamin A homeostasis. In this project, I investi-
gated vitamin A metabolism homeostasis, which is essential for the
maintenance of retinoid function in peripheral tissues and to
ensure optimal vision. Despite the importance of vitamin A in
maintaining human health, molecular details about its formation
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conserved. (Read Neelay’s article DOI: 10.1021/acschem-
bio.8b00438.)
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My Ph.D. research focuses on the effect of hemoglobin

metabolites on platelet function. Thrombotic complications like
intravascular hemolysis are an important sign in many diseases,
but their pathophysiological significance has been largely
ignored. Intravascular hemolysis leads to the release of cell-
free hemoglobin, methemoglobin, and heme, and this is a critical
event observed during hemolytic disorders. We have reported
the observed incidences of thrombocytopenia during hyper-
bilirubinemia and also deciphered the molecular pathway.
Additionally, we reported the pro-apoptotic effect of cell-free
methemoglobin on platelets. In the present study, we have
demonstrated that heme can mediate the activation and death of
human platelets through ferroptosis, which is an iron-dependent
form of nonapoptotic cell death. (Read Somanathapura’s article
DOI: 10.1021/acschembio.8b00458.)

■ DIVYA PATHAK

Image courtesy of Divya Pathak.

Education: B.Tech Biotechnology, University School of
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My research focuses on the role of membrane microdomains

in intracellular transport of phagosomes driven by kinesin and
dynein motors. Both motors are active on early phagosomes
resulting in bidirectional motion, but late phagosomes exhibit
predominantly dynein-driven unidirectional motion, which trans-
ports them to degradative lysosomes. Pathogens like Mycobacte-
rium and Leishmania survive in host cells by perturbing
these membrane microdomains. During my Ph.D. research, we
found that the bidirectional-to-unidirectional switch in motion
stems from cholesterol enrichment on late phagosomes,
which in turn clusters dynein motors into microdomains on
the phagosome. In thisACSChemical Biology paper, we present a
comprehensive lipidomic analysis of phagosomes. To our
surprise, concomitant with cholesterol, we also find an
evolutionarily conserved increase in ceramide on late phag-
osomes. Phagosome maturation was arrested upon inhibiting
the enzyme ceramide synthase. The results open up oppor-
tunities to study phagosome maturation from the perspective of
lipid microdomains that are enriched in cholesterol and
ceramide and which may function as a platform for force
generation by motor proteins to bring about intracellular
transport of phagosomes. (Read Divya’s article DOI: 10.1021/
acschembio.8b00438.)
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My Ph.D. research focuses on the study of protein-based

molecular motors called kinesins. I am specifically interested in
the mechanics of these kinesin proteins and their contribution
within the mitotic spindle. In our publication, we developed a
newmethod for the generation of artificial kinesin heterodimers.
Kinesin monomers were coupled together via orthogonal
chemistries present in two different noncanonical amino acids
and a reactive directional linker. Genetic code expansion
methods were used to incorporate noncanonical amino acids
directly into kinesin proteins. This method overcomes several
shortcomings of existing methods for kinesin heterodimer
formation and was successfully used to generate a new kinesin
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heterodimer for study. This new approach may enable studies
that significantly expand our understanding of the fundamental
principles of kinesin function and regulation. (Read Andrew’s
article DOI: 10.1021/acschembio.8b00399.)
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My projects focus on studying protein toxins from plants

and fungi, such as ribosome-inactivating proteins and ribo-
toxins, both able to inhibit protein synthesis, causing cell
death. One of my main goals is to elucidate the molecular
mechanisms of these enzymes, the interaction with cells, and
the mechanisms of cell entry. In this paper, we propose a new
role for α-sarcin, one of the best-studied fungal ribotoxins, as
an antifungal agent in nature. We found that this ribotoxin
strongly inhibits the growth of the mold Penicillium digitatum,
being able to enter into the cytosol of the fungal cells, where
it inactivates the ribosomes due to its rRNA endonuclease
activity, thus killing the cells and arresting the growth of
the fungus. (Read Sara’s article DOI: 10.1021/acschem-
bio.8b00410.)
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Current Position: Ph.D. student, TU Dortmund University

(Germany), Faculty of Chemistry and Chemical Biology,
Advisor: Prof. Dr. S. Brakmann
Nonscientific Interests: Traveling, surfing, snowboarding
Understanding the regulation of enzymatic activity is a

major event in nature as well as in different scientific research
areas like medicinal chemistry, molecular biology, or biotec-
hnolgy. Besides the control method using small molecules as
activators or inhibitors, it is shown that enzymatic activity
can also be regulated by irradiation with light. In my Ph.D.
research project, a model approach is generated for engineering
light-switchable variants of bacteriophage T7 RNA polymerase
that will permit photocontrollable transcription in vivo and
in vitro. For this reason, the polymerase is combined with
the Light-Oxygen-Voltage (LOV) photosensory domain.
Successful combination of polymerase and LOV photo-
switches will provide for a noninvasive method of regulat-
ing transcription with the advantages of reversibility and
spatiotemporal control. (Read Swantje’s article DOI: 10.1021/
acschembio.8b00159.)
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Reactive oxygen species and oxidative stress play key roles in

accelerating the aging process and development of neuro-
degenerative diseases. My research work focuses on the
understanding of the biological pathways of redox regulation
in oxidative stress-mediated neurodegeneration. Primarily, I am
interested in studying the various pathways of cell death, their
association with neurodegenerative diseases, and development
of a new class of molecules that can protect the brain from
Alzheimer’s disease and strokes. (Read Bidare’s article DOI:
10.1021/acschembio.8b00458.)
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