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Background
The Question:  Folded ribonucleic acids (RNAs) are increasingly recognized as key components in a diverse spectrum of biological functions.  In addition, the wide distribution of these sequences in bacterial genomes suggests folded RNAs could represent an exciting new class of antimicrobial drug targets.  The development of RNA binding drugs requires a detailed understanding of the energetic contributions to binding.  However, the contribution of electrostatics, hydrogen bonding, sterics and entropic effects to these binding events is still poorly understood.

  Our Approach:  We investigate small molecule binding in a class of structured RNAs called riboswitches.  We combine the tools of synthetic organic chemistry, biophysical spectroscopy, and RNA biochemistry to establish structure function relationships for the binding of small molecules to the preQ1 riboswitch.

The Research Cycle:  Every member of our research team participates in each aspect of the research cycle depicted below.  Beginning members are guided through one turn of the cycle as they develop proficiency in the technical skills required for independent work.  The goal is for every member of the team to advance to a level where they can design and execute their own experiments.
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Leading References:  The following articles provide a broad introduction to riboswitch biology, a description of the preQ1 riboswitch and its function, and a detailed structural view of how the preQ1 riboswitch recognizes its natural metabolite.  All three are available upon request.

1. Gene regulation by riboswitches. Nat. Rev. Mol. Cell Biol. 5, 451-463 (2004).

2. A riboswitch selective for the queuosine precursor preQ(1) contains an unusually small aptamer domain.   Nat. Struct. Mol. Biol. 14, 308-317 (2007).

3. Cocrystal structure of a class I preQ(1) riboswitch reveals a pseudoknot recognizing an essential hypermodified nucleobase. Nat. Struct. Mol. Biol. 16, 343-344 (2009).

Skills Developed
Research team members will develop the following skills.
	Synthetic Organic Chemistry:
	Synthesis, purification and characterization of 7-deazaguanine analogs.

	RNA Biochemistry:
	Preparation and refolding of structured RNAs.  Fluorescence based assays to determine small molecule binding affinities.

	Literature Searching:
	Structure and reaction based searching of chemical databases.  Topic and citation driven searching of literature databases.  Citation and article management.

	Data Presentation:
	Proficiency with professional data analysis and presentation software (including Graphpad Prism, Adobe CS5, ChemDraw and Topspin).


Suydam Lab Research Participation Application
Attributes of Successful Research Team Members
Successful members of our research team have exhibited the following characteristics.
	Enthusiasm:
	It is extremely difficult to follow through on a complex research project without a deep and motivating interest in the question being addressed.

	Collegiality:
	Our research program requires members to share techniques, reagents and ideas on a daily basis.

	Professionalism:
	Our experimental techniques require a careful and detailed approach with an emphasis on safety.

	Organization:
	Because our projects build on the success of previous team members we require detailed notebook entries and meticulous data retention.


Requirements

Research team members must meet the following minimum requirements:

· Achieve a record of good performance in all courses required for their chosen major;

· Enroll in at least one credit of CHEM 499 during the academic quarter of participation; 
· Commit to ten weeks of research during the academic quarter of participation;
· Commit to at least 4 hours/week of research per credit of CHEM 499, or 40 hours/week during the summer term.
Application

Applications are accepted throughout the year for research conducted the following quarter. Applications will be evaluated in the order they are received.  All current research members are re-evaluated on a quarterly basis.  Complete applications consist of the following:

1. This document returned with all fields below completed (sent to suydami@seattleu.edu).

2. A copy of your unofficial transcript in pdf format (sent to suydami@seattleu.edu).

3. A fifteen minute meeting to discuss research interests and future plans (by appointment).
Your Name:      
Your e-mail:      @seattleu.edu


Your Cell:      
Emergency Contact and Phone:      
I am applying for  FORMCHECKBOX 
 Fall 2013,  FORMCHECKBOX 
 Winter 2014,  FORMCHECKBOX 
 Spring 2014,  FORMCHECKBOX 
 Summer 2014.

Fill in the following schedule to indicate your weekly responsibilities. Be sure to include all your regular commitments (classes, work, family, etc.).  Times for research will be arranged from empty blocks in your schedule.
	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday

	9–9:30 am
	     
	     
	     
	     
	     

	9:30–10 am
	     
	     
	     
	     
	     

	10–10:30 am
	     
	     
	     
	     
	     

	10:30–11 am
	     
	     
	     
	     
	     

	11–11:30 am
	     
	     
	     
	     
	     

	11:30–noon
	     
	     
	     
	     
	     

	Noon–12:30pm
	     
	     
	     
	     
	     

	12:30–1 pm
	     
	     
	     
	     
	     

	1–1:30 pm
	     
	     
	     
	     
	     

	1:30–2 pm
	     
	     
	     
	     
	     

	2–2:30 pm
	     
	     
	     
	     
	     

	2:30–3 pm
	     
	     
	     
	     
	     

	3–3:30 pm
	     
	     
	     
	     
	     

	3:30​–4 pm
	     
	     
	     
	     
	     

	4–4:30pm
	     
	     
	     
	     
	     

	4:30–5pm
	     
	     
	     
	     
	     

	5–5:30pm
	     
	     
	     
	     
	     

	5:30–6pm
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