Quantitative Biology Colloquium Series
Monday, February 8t
11:00 am - 12:00 noon
HN 310

The View from MIT:
New Bioinformatics
Techniques

Evan Genest, Vincent Xue and Devin Ghamand



Opportunities at M.I.T

MIT Summer Research Program
HST Summer Institute



MIT Facts #1




MIT Facts #2 A Prominent Biology
Department

Top Employment Sectors for MIT Graduates

erospace/defense
Biclogical science
Computer technologies
Consulting
Finance

Other engineering

The top employers were McKinsey, Microsoft, MIT, Intel, Amazon, and Bain & Company.

Dr. H. Robert Horvitz
Dr. Phillip A. Sharp

Dr. Susumu Tonegawa
Dr. H. Gobind Khorana



http://mit.edu/biology/www/facultyareas/facresearch/horvitz.shtml
http://mit.edu/biology/www/facultyareas/facresearch/sharp.html
http://mit.edu/biology/www/facultyareas/facresearch/tonegawa.html
http://mit.edu/biology/www/facultyareas/facresearch/khorana.html
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Schools previously
Invited: Howard
University, University of
P.R., Barry (Miami)
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A Different Topic Each Day

KINETICS

GENETICS

SYSTEMS BIOLOGY

BIOSTATISTICS

PROTEIN FOLDING
+ LOW TECH
SYSTEMS BIOLOGY

9:30 AM- 11:30 AM Professor Bob Sauer: "Binding and Kinetics"
12:30 - 3:00 PM Dr. Caroline Koehrer: “Determining RNA-protein
binding constants using filter binding assay and surface plasmon
resonance (BlAcore)

3:30- 4:30 PM Dr. Mandana Sassanfar- Journal club

9:00 AM - 9:30 AM Review and discussion

9:30 - 12:00 Professor Chris Kaiser: “Fundamentals of Genetic
Analysis.”

1:00 - 3:00 PM Mary Kay Thompson and Jamie Newman: “Using
RNAI screens to explore regulatory mechanisms in mammalian
cells.”

9:30 AM -11:15 AM Professor Ernest Frankel: "Introduction to
Systems Biology."

12:15 - 2:15 PM Dr. Tatjana Degenhardt " Chromatin Immuno
Precipitation-Sequence and microarray analysis"

2:30 - 4:30 PM Dr. Laura Riva: “Chlp Seq analysis using Python.”

9:30 - 11:00 AM Professor Michael Laub: “statistics used in
Biology”

11:15 - 12:15 Faculty Lunch with Professor Chris Burge

12:30 - 3:30 PM Noah Spies: "Data simulation and analysis using R”

9:30 -11:30 AM Professor Amy Keating: "Protein Structure and
Molecular Modeling"

12:30 - 2:30 PM Dr. Emiko Fire/Christopher Negron/ Orr Ashenberg
“Protein 3D Visualization, Folding, and Design with PyMol and
FoldIt "

3:00 - 4:45 PM Hyun Youk “Imaging data analysis using MATLAB
and image)”



Morngs




b

MON - “Determining RNA-protein
binding constants using filter binding

assay and surface plasmon resonance
(BIAcore)"

TUES - “Using RNA1 screens to
explore regulatory mechanisms in
mammalian cells.”

WED - " Chromatin Immuno
Precipitation-Sequence analysis using
Python.”

THURS - "Data simulation and
analysis using R”

FRI - “ PyMol and FoldIt "
"MATLAB and imageJ”
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Biochemistry

The study chemical processes in living organisms.
Includes pathway analysis
Protein interactions
Rate Reactions

Lecturers:

Dr. Robert Sauer
Uses biophysical, genetic, structural, and design
strategies to study the relationship between the
sequence, stability, and three-dimensional structures of
proteins.

Dr. Caroline Koehrer-
Lectured on RNA-protein binding constants using filter
binding assay and surface plasmon resonance
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Caroline Koehrer, Ph.D.



Case study:
initiator tRNA — initiation factor IF2 complex
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Surface ligand: IF2 Analyte: fMet-tRNAMet: tRNAMet buffer

[Mayer, Koehrer et al., 2003: Anticodon Sequence Mutants of Eschenichia coll Initiator tRNA: Effects of Overproduction of Amincacyl-
tRMA Synthetases, Methionyl-tRMA Formyliransferase, and Initiation Factor 2 on Activity in Inftiation.]




Genetics

The study of heredity
Terminology: Dominance, Recessive, Epistasis

Lecturers

Chris Kaiser
Uses combined genetic, biochemical and cell biological
methods to gain an understanding of the molecular
mechanisms that are underlie protein folding and
intracellular trafficking in yeast S. cerevisiae

Mary K. Thompson: Graduate student, Ph.D. program in

Biology, Gilbert Lab

Jamie Newman: Graduate student, Ph.D. program in

Biology Young Lab, Whitehead Institute
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Systems Biology

Purpose:

Discover molecular changes in an unbiased way.
Determine the functional consequences of these changes

Methods:

High throughput measurement
microarray
RNAI screening
Imaging - mass spectroscopy
chlP seq

Computational analysis
Differential equations models
Fishing for information
Visualizing data in an effective way

Ernest Frankel



Systems Biology

Lecturers:
Ernest Frankel
Develops computational and experimental approaches to
search for new therapeutic strategies for diseases.
currently focus on the study of cancer,
neurodegenerative diseases and diabetes.
Dr. Tatjana Degenhardt
Postdoctoral Associate, Frankel Lab
Dr. Laura Riva
Postdoctoral Associate, Frankel Lab
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Methods For High Throuput
Analysis

Mass Spectroscopy Chromatin
Immunoprecipitation(chiP)
sequencing

http://jp.physoc.org/content/563/1/11/F1.large.jpg



Computational Analysis

Differential Equation Models
Fishing for Information
Visualizing data in a useful way
UCSC Genome Browser
Panther Database
DAVID
oPOSSUM



Python Scripting

#!/usr/bin/env python
import string, sys

# If no arguments were given, print a helpful message
1f len(sys.argv)==

print 'arguements not provided'

sys.exit (0)

# Loop over the arguments
for i in sys.argv/[1l:]:
file = open (1)
line=file.read()
temp=1line.upper ()
# Transcribe
temp=temp.replace('A Uu')
temp=temp.replace('G','2")
temp=temp.replace('C','G")
(7 C')
('T A')

4
l

temp=temp.replace ('Z'
temp=temp.replace
print temp

4
4
v v
4



Biostatistics:

Using Statistics to solve questions in Biology

Lectures:
Michael T. Laub-
Works to understand how cells process information, make
decisions, and control their own behavior
Noah Spies
PhD Student (Bartel Lab)



Protein Modeling and
Computational Biology

How does the primary structure of a protein take on its
shape?

Lecturers:
Dr. Emiko Fire, Postdoctoral Fellow, Department of
=1e]le]e)Y,
Christopher Negron- PhD student, Computer and System
Biology Graduate Program
Orr Ashenberg- PhD student, Computer and System
Biology Graduate Program
Hyun Youk - PhD student, Physics Program

Pymol.org



Pymol.org



FOld—lt , a human-based supplement to avoid local

minima in computer based protein folding (A collaboration at
the Univ of Washington between the Baker Biochemistry Lab

and Dept of Computer Science
A native B misfolded
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Wednesday + Thursday:
Com pUtl NQ (for systems biology problems)
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MIT Open Course Ware

[ http://ocw.mit.edu/ ]
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Opportunities at M.I.T

MIT Summer Research Program
HST Summer Institute



Teaching style at M.I.T.
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