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BIOC Graduate Courses

BIOC-B 502 Analysis of Biochemical Literature (1.5 cr.) P: Concurrent enrollment in
B680 (Biochemical Regulation) or consent of instructor. Critical evaluation of the
biochemical literature, using selected papers as examples; development of written and oral
communication skills in the context of literature analysis.

BIOC-B 511 Duplicating and Expressing the Genome (3 cr.) P: Graduate student status.
Attain an advanced level of understanding of the molecular basis of DNA replication and its
control; comprehend the molecular basis of gene expression and its control; understand the
interplay between chromatin and nuclear structure and replication and transcription; evaluate
primary literature in this field.

BIOC B512 Mechanisms of DNA repair (1.5 cr.) The explicit connection between failed
repair pathways and cancer emerged in the late nineties and understanding the biochemical
mechanisms of DNA repair has expanded dramatically. The student will consider
mechanisms of DNA repair, including base excision repair, nucleotide excision repair,
mismatch repair, and specialized repair pathways. Double-stranded break repair pathways,
including homologous recombination, strand exchange mechanisms, non-homologous end
joining and telomerase maintenance will be covered.

BIOC B513 Cellular responses to DNA damage (1.5 cr.) The student will connect genome
instability (DNA damage and failed DNA metabolism) with human disease. Featured will be
mechanisms of cell cycle control of double-strand break repair, cellular responses in the
context of chromatin structure. Students who successfully navigate the B511/512/513 series
will develop a mechanistically detailed view of DNA metabolism that is highly relevant to
understanding human disease.

BIOC-B 522 Structural Biology of Supramolecular Complexes (1.5 cr.). Students will
participate in a detailed look at selected supramolecular complexes from the perspective of
structural biology. An emphasis will be placed on the application of molecular graphics to
understand function and intermolecular interactions. Specific topics include protein/DNA and
protein/RNA interactions, covering repressor, nucleosome and reverse transcriptase
structures. Mechanisms of binding cooperativity, large complex assembly, viral assembly,
and membrane fusion proteins will be covered.

BIOC-B 524 Structural Biology of Signaling (1.5 cr.). Students will investigate
macromolecular complexes and membrane proteins of diverse cellular functions, focusing on
signal transduction, membrane fusion and cell adhesion. A specific emphasis on G-protein
coupled receptor mechanisms will be presented as a model system for transmembrane
signaling.



BIOC-B 525 Membranes and Membrane Proteins (1.5 cr.). Students will be grounded in a
general understanding of the physical and chemical forces that hold membranes together and
support the structure and function of biological membrane assemblies. Course work will
focus on the molecular characteristics of lipids and membrane proteins, as well as how these
molecules play a role in physiological events at the membrane interface. Specific topics
include membrane protein structure, folding, biogenesis and quality control; organelle
membranes, intracellular trafficking, and diseases that result from defective membrane
proteins.

BIOC-B 530 Macromolecular Structure and Function (1.5 cr.) Undergraduate
biochemistry (equivalent to C483 or C484), one semester of undergraduate organic chemistry
(equivalent to C341), or consent of instructor. Undergraduate (bio)physical chemistry
(equivalent to C481 or C361) is strongly recommended. Stabilizing forces in macromolecular
structures; protein structure analysis; nucleic acid structure and probing; structure
determination by nmr and X-ray crystallographic analysis.

BIOC-B 531 Biomolecular Analysis and Interaction (1.5 cr.) Undergraduate biochemistry
(equivalent to C483 or C484), one semester of undergraduate organic chemistry (equivalent
to C341), and B530 or consent of instructor. Undergraduate (bio)physical chemistry
(equivalent to C481 or C361) is strongly recommended. Principles of inter- and intra-
molecular interactions; thermodynamic and kinetic analysis of complex binding;
experimental methods for analysis of macromolecular structure and binding.

BIOC-B 540 Fundamentals of Biochemical Catalysis (1.5 cr.) P: Undergraduate organic
chemistry (equivalent to C342), undergraduate biochemistry (equivalent to C483 or C484),
or consent of instructor. Theory and analysis of biochemical catalysis; enzyme kinetics and
inhibition; intermediate detection; protein modification and bioorthogonal chemistry.

BIOC-B 541 Enzyme Mechanisms (1.5 cr.) P: Undergraduate organic, chemistry
(equivalent to C342), undergraduate biochemistry (equivalent to C483 or C484), B540 or
consent of instructor. Theory and analysis of biochemical catalysis; post-translational
modifying enzymes; redox cofactors; natural product biosynthesis; P450 mechanism;
proteomics.

BIOC-B 580 Introduction to Biochemical Research (3 cr.) Objectives and techniques of
biochemical research. During this course, students will rotate in at least three different labs
with the goal of joining one of them after the first semester.

BIOC-B 600 Seminar in Biochemistry (1 cr.) Advanced critical analysis of the current
scientific literature and scientific presentations. Attendance and participation in the weekly
biochemistry program seminar series is required.



BIOC-B 680 Biochemical Regulation P: Undergraduate biochemistry (equivalent to C483
or C484), one semester of undergraduate organic chemistry (equivalent to C341), or consent
of instructor. Designed to introduce students to selected aspects of biochemical regulation,
while reinforcing concepts of biochemistry as discovery-based, quantitative, molecular and
chemical science. Students learn key tools and concepts that are routinely employed by
biochemists to arrive at a mechanistic understanding of a biological problem.

BIOC-B 680 Digital Imaging: Biological Electron Microscopy (1.5 cr). Electron
Microscopy is a powerful tool for examining large complexes. Single particle reconstitution
can now achieve near atomic resolution for complexes of more than 200 kDa. At lower
resolutions, EM techniques can elucidate the 3D organization of complex assemblies diverse
biomacromolecules. This course supplies hands-on training to the ‘tools of the trade’ for
researchers studying supramolecular complexes and may be appropriate for students pursuing
either the minor or the technology to support their research.

BIOC-B 680 Digital Imaging: Light and Microscopy (1.5 cr.). An intensive, hands-on
course that introduces students to the capabilities of Light Microscopy Imaging Center
(LMIC) on campus. The Center features state-of-the-art microscopy facilities to characterize
living or fixed samples using fluorescence, confocal, scanning confocal, spinning disk
confocal, and TIRF (total internal reflection) microscopy.

BIOC-B 880 Research: Biochemistry (arr. cr.) This course is eligible for a deferred grade.



