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Carleton	  College	  

Private	  Liberal	  Arts	  College	  in	  Northfield,	  MN	  

The	  Students	  
•  2,078	  students	  
•  All	  students	  are	  	  

undergraduates	  
•  ~80%	  students	  aUend	  	  

graduate	  school	  

The	  Faculty	  
•  212	  full-‐0me	  faculty	  
•  9	  Computer	  Science	  faculty	  
•  Most	  faculty	  are	  the	  only	  

expert	  in	  their	  field	  at	  the	  
college	  

•  Many	  areas	  of	  research	  
aren’t	  represented	  There	  are	  many	  small	  undergraduate	  focused	  ins0tu0ons.	  



Key	  Ques0on	  

How	  do	  we	  expand	  par0cipa0on	  in	  computa0onal	  
biology	  at	  small	  undergraduate	  focused	  ins0tu0ons?	  	  	  

CRII-‐IIS-‐1657380	  	  
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Talk	  Outline	  
•  Background	  and	  Inspira0on	  
•  Workshop	  Details,	  Outcomes	  
and	  Resources	  

•  Looking	  to	  the	  Future	  



2015	  Bioinforma0cs	  and	  Genomics	  
Workshop	  

Sarah	  Schaack	  

The	  Basic	  Facts	  
•  Two	  day	  workshop	  at	  Reed	  College	  in	  	  

Portland,	  OR.	  
•  AUended	  by	  students,	  faculty	  and	  staff.	  
•  Targeted	  towards	  biologists.	  

“The	  aim	  of	  the	  workshop	  is	  to	  introduce	  
the	  world	  of	  publicly-‐available	  data	  and	  
soeware	  for	  performing	  bioinforma0c	  
and	  genomic	  analyses.”	  

Maia	  Benner	  



2015	  Bioinforma0cs	  and	  Genomics	  
Workshop	  

hUps://sites.google.com/site/bioinfogenomicswkshpv2/home	  

Module	  Topics	  
1.  Analyzing	  gene	  families	  
2.  Genome	  Annota0on	  
3.  Protein	  Structure	  
4.  Iden0fying	  Genomic	  Variants	  
5.  Sequence	  analysis	  in	  R	  
6.  Iden0fying	  Differen0ally	  Expressed	  Genes	  
7.  Iden0fying	  Alterna0ve	  Splicing	  
8.  Pipeline	  development	  and	  Version	  Control	  

Crash	  Courses	  
1.  Using	  the	  terminal	  and	  command	  line	  
2.  Using	  R:	  Data	  types,	  Structures	  and	  Subsets	  

All	  materials	  are	  
available	  on	  the	  
website	  below!	  
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2018	  Undergraduate	  Computa0onal	  
Biology	  Workshop	  

“This	  workshop	  will	  give	  students	  
a	  hands	  on	  introduc0on	  to	  how	  
computer	  science	  can	  be	  used	  to	  
help	  answer	  important	  problems	  
in	  Biology.”	  

The	  Basic	  Facts	  
•  1.5	  day	  workshop	  held	  in	  
Northfield,	  MN	  in	  Fall	  2018	  

•  Free	  to	  all	  student	  par0cipants	  
•  Open	  to	  students	  with	  a	  CS1	  
background.	  	  No	  biology	  required.	  



2018	  Undergraduate	  Computa0onal	  
Biology	  Workshop	  

What	  was	  the	  format	  of	  the	  workshop?	  

•  Six	  different	  90	  minute	  
modules,	  each	  created	  and	  
led	  by	  a	  module	  leader	  	  

•  Each	  module	  contains	  
background	  sec0on	  and	  a	  
hands-‐on	  component	  

•  Modules	  cover	  a	  VERY	  
diverse	  set	  of	  topics	  



2018	  Undergraduate	  Computa0onal	  
Biology	  Workshop	  
Who	  where	  the	  module	  leaders?	  

Ge0ria	  Onsongo	  
Macalester	  College	  

Anya	  Vos0nar	  
Grinnell	  College	  

Rika	  Anderson	  
Carleton	  College	  

Anna	  Ritz	  
Reed	  College	  

Ca0e	  Welsh	  
Rhodes	  College	  

Ameet	  Soni	  
Swarthmore	  College	  

Faculty	  at	  small	  undergraduate	  ins0tu0ons	  
with	  0es	  to	  computa0onal	  biology	  



Module	  Topics	  
I.	  Finding	  Friends	  in	  Molecular	  
Interac0on	  Networks	  

II.	  Pep0de	  and	  Protein	  
Iden0fica0on	  using	  MS/MS	  
Data	  on	  the	  Galaxy-‐P	  planorm	  

III.	  Iden0fying	  Soma0c	  
Muta0ons	  in	  mtDNA	  

IV.	  Machine	  Learning	  for	  
Biological	  Data	  

V.	  Binning	  Genomes	  from	  
Metagenomes	  

VI.	  Ar0ficial	  Life	  Agent-‐
Based	  Simula0ons	  
using	  the	  GPU	  

hUps://sites.google.com/carleton.edu/compbioworkshop2018	  



Modules	  +	  Resources	  

hUps://sites.google.com/carleton.edu/compbioworkshop2018	  





Finding	  Friends	  in	  Molecular	  
Interac0on	  Networks	  

Introduces	  the	  computa0onal	  problem	  of	  iden0fying	  candidate	  regulators	  of	  a	  specific	  
protein	  of	  interest	  using	  molecular	  interac0on	  networks.	  

I.	  Working	  with	  Graphs	  
	  

II.	  Working	  with	  Molecular	  
Interac0on	  Networks	  

	  

Hands-‐on	  Components:	  hUps://repl.it/classroom/invite/W7aIQQe	  
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Introduces	  the	  computa0onal	  problem	  of	  iden0fying	  candidate	  regulators	  of	  a	  specific	  
protein	  of	  interest	  using	  molecular	  interac0on	  networks.	  
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VI.	  Ar0ficial	  Life	  Agent-‐
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using	  the	  GPU	  

hUps://sites.google.com/carleton.edu/compbioworkshop2018	  



2018	  Undergraduate	  Computa0onal	  
Biology	  Workshop	  

First	  year	  
10%	  

Sophomore	  
56%	  

Junior	  
9%	  

Senior	  
25%	  

Year	  in	  School	  

Carleton	  
72%	  

Macalester	  
3%	  

Grinnell	  
25%	  

School	  A?ended	  

32	  undergraduate	  student	  par0cipants	  registered	  (plus	  one	  parent).	  

Who	  where	  the	  aUendees?	  



2018	  Undergraduate	  Computa0onal	  
Biology	  Workshop	  
Who	  where	  the	  aUendees?	  

68%	  

23%	  

9%	  

Previous	  ComputaBonal	  Biology	  
Experience	  

1	  -‐	  No	  
Experience	  

2-‐	  Minimal	  
Experience	  

3	  -‐	  Moderate	  
Experience	  

4	  -‐	  Very	  
Experienced	  

5	  -‐	  Expert	  

Major	  or	  intended	  Major	  



Workshop	  Outcomes	  
“This	  workshop	  will	  give	  students	  a	  hands	  on	  
introduc0on	  to	  how	  computer	  science	  can	  be	  used	  to	  
help	  answer	  important	  problems	  in	  Biology.”	  

Did	  we	  achieve	  this	  goal?	  



Outcomes	  of	  the	  Workshop	  for	  
Students	  

I	  am	  likely	  to	  pursue	  future	  
computaBonal	  biology	  

opportuniBes.	  
The	  workshop	  exposed	  me	  to	  
novel	  and	  exciBng	  applicaBons	  

involving	  computaBon	  and	  biology	  

I	  am	  aware	  of	  a	  variety	  of	  ways	  
that	  computaBon	  can	  be	  
combined	  with	  biology.	  



Outcomes	  of	  the	  Workshop	  for	  the	  
Module	  Leaders	  

I	  will	  use	  modules	  created	  by	  others	  for	  
the	  workshop	  again	  in	  the	  future	  in	  my	  

own	  classes	  or	  otherwise.	  

This	  workshop	  helped	  to	  expand	  my	  
computaBonal	  biology	  professional	  network	  
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Future	  Workshops?	  
Things	  that	  Worked	  Well	  

•  Hire	  Student	  Beta	  Testers	  
	  
	  
	  
	  

	  
•  Wide	  breadth	  of	  modules	  

•  One	  and	  a	  half	  day	  length	  

Things	  that	  were	  Challenging	  
•  Gesng	  students	  from	  
other	  colleges	  to	  aUend.	  

	  
•  Technical	  difficul0es:	  
Online	  vs.	  installed	  
soeware	  tradeoff.	  

•  Length/depth	  of	  modules	  
matching	  student	  
background.	  
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