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“This workshop provided me 
with a new perspective of 
how to present my research, 
plan my research strategy, 
and areas I should seek for 
career development and/or 
collaboration.” Katie Brown 
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Budget Salary Fringe Travel Expense Capital Tuition Total Revenue

Core $0 $0 $0 $0 $48,055 $48,055 $29,422 
COBRE $71,019 $27,467 $7,947 $10,865 $106,124 $223,422 
ORED $42,150 $16,360 $58,510 
State - 
Direct $40,150 $13,847 $54,374 

Total 
Revenue $29,422 

Total 
Expense $153,696 $57,674 $7,947 $10,865 $154,179 $0 $384,361 

CRC FY2014 Financial Support from Budgets
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We at Reed College chose to use IBEST for our computational needs because they provide the optimal 
environment for performing bioinformatics analyses. They offer the necessary data storage, memory, and 
power for performing computationally intensive tasks, such as genome assemblies, and at a reasonable 
price. They provide amazing administrative support, with quick response to questions. Not to be taken 
lightly, they also pre-install and regularly update many of the most common bioinformatics programs, 
saving valuable time for the user. As an undergraduate university, IBEST also offers Reed a financially 
reasonable option for undergraduates to have the computational resources to perform their own 
bioinformatics projects. 
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APPENDIX	
  1	
  –	
  HISTORY	
  OF	
  IBEST	
  

The	
   institute	
   was	
   founded	
   in	
   2011	
   following	
   a	
   competitive	
   internal	
   selection	
  
process.	
   But	
   IBEST,	
   which	
   was	
   formerly	
   known	
   as	
   the	
   Initiative	
   for	
   Bioinformatics	
   and	
  
Evolutionary	
  Studies,	
  has	
  a	
  much	
  longer	
  history	
  that	
  extends	
  back	
  more	
  than	
  20	
  years	
  to	
  
when	
   it	
   was	
   a	
   grassroots	
   effort	
   of	
   faculty	
   from	
   different	
   disciplines	
   that	
   had	
   common	
  
research	
  interests	
  and	
  a	
  desire	
  to	
  collaborate	
  across	
  disciplines.	
  The	
  growth	
  of	
  IBEST	
  over	
  
the	
   past	
   decade	
   has	
   been	
   spurred	
   by	
   funding	
   from	
   Center	
   of	
   Biomedical	
   Research	
  
Excellence	
   (COBRE)	
   awards	
   from	
   the	
   NIH-­‐IDeA	
   Program	
   that	
   have	
   enabled	
   us	
   to	
   fund	
  
research,	
   recruit	
   new	
   faculty	
   (see	
   below),	
   build	
   impressive	
   core	
   facilities,	
   and	
   support	
  
students	
  in	
  our	
  Bioinformatics	
  and	
  Computational	
  Biology	
  Graduate	
  program.	
  Participants	
  
in	
   IBEST	
   are	
   now	
   nested	
   within	
   a	
   vibrant	
   community	
   of	
   scientists	
   in	
   which	
   intellectual	
  
interactions	
  and	
  collaborations	
  are	
  many	
  and	
  varied.	
  

IBEST	
  itself	
  has	
  evolved,	
  most	
  notably	
  in	
  terms	
  of	
  the	
  increasing	
  breadth	
  and	
  scope	
  
of	
  research	
  being	
  done	
  by	
  IBEST	
  investigators.	
  While	
  research	
  on	
  the	
  molecular	
  processes	
  
of	
   evolutionary	
   change	
   and	
   experimental	
   evolution	
   remain	
   strong,	
   there	
   are	
   increasing	
  
numbers	
  of	
  projects	
  that	
  focus	
  on	
  community	
  and	
  landscape-­‐level	
  evolutionary	
  processes.	
  
We	
  will	
  continue	
  to	
  foster	
  and	
  encourage	
  these	
  because	
  evolutionary	
  processes	
  play	
  out	
  at	
  
various	
  levels	
  of	
  temporal	
  and	
  spatial	
  complexity	
  that	
  range	
  from	
  speciation	
  and	
  adaptive	
  
evolution	
  within	
  populations	
  at	
  different	
   spatial	
   scales,	
   interactions	
  between	
  populations	
  
that	
   range	
   from	
   co-­‐evolutionary	
   processes	
   to	
   community-­‐level	
   ecological	
   interactions,	
   to	
  
broader	
  scales	
  within	
  and	
  between	
  landscapes.	
  The	
  broader	
  scope	
  of	
   IBEST	
  research	
  will	
  
bridge	
  research	
  between	
  disciplines	
  and	
  lead	
  to	
  integration	
  of	
  concepts	
  and	
  principles	
  from	
  
an	
  even	
  wider	
  spectrum	
  of	
  disciplines.	
  

IBEST STRETEGIC)REINVESTMENTS)IN)DIRECT)SUPPORT)FOR)NEW)FACULTY) 2012)9)2015
PAST)INVESTMENTS
INVESTMENT FACULTY)RECIPIENT AMOUNT SOURCE)OF)FUNDING

FY)2012 BIO/STATS(START(UP PAUL(HOHENLOHE( $100,000 COBRE(
BIO/STATS(START(UP(SUMMER(SAL PAUL(HOHENLOHE $12,885 COBRE
BIOLOGY(LABORATORY(SET(UP PAUL(HOHENLOHE $15,000 IBEST(OVERHEAD
NEW(FACULTY(MOVING(EXPENSE PAUL(HOHENLOHE $5,738 IBEST(OVERHEAD
STATISTICS(START(UP ERKAN(BUZBAS $35,000 IBEST(OVERHEAD
BIOLOGY(START(UP(REPAYMENT CRAIG(MCGOWAN $10,000 IBEST(OVERHEAD

2012)TOTAL $178,623

FY)2013 BIOLOGY(START(UP PAUL(HOHENLOHE $200,000 COBRE(
BIO/STATS(START(UP(SUMMER(SAL PAUL(HOHENLOHE $7,075 COBRE
BIOLOGY(START(UP PAUL(HOHENLOHE $50,000 IBEST(OVERHEAD
BIOLOGY(START(UP(REPAYMENT CRAIG(MCGOWAN $10,000 IBEST(OVERHEAD

2013)TOTAL $267,075

FY)2014 BIOLOGY(START(UP PAUL(HOHENLOHE $82,866 COBRE(PILOT
EVOL(BIOLOGIST(START(UP CHRISTINE(PARENT $65,000 IBEST(OVERHEAD
BIOLOGY(FACULTY DAVE(TANK $41,000 IBEST(OVERHEAD
STATISTICS(HIRE(START(UP TBD((FU) $50,000 IBEST(OVERHEAD

2014))TOTAL $238,866

2015 EVOL(BIOLOGIST(START(UP CHRISTINE(PARENT $50,000 IBEST(OVERHEAD(

TOTAL)IBEST)INVESTMENT)IN UNIVERSITY)FACULTY: $734,564
FUTURE)COMMITMENTS

2016 EVOL(BIOLOGIST(START(UP CHRISTINE(PARENT $50,000 TBD(

INCLUDING(FUTURE(PARENT(STARTUP INVESTMENT)TOTAL $784,564
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APPENDIX	
  3	
  –	
  AWARDS	
  RECEIVED	
  IN	
  2015	
  

Sponsor PI Award-Title Award-Amount

Embassy'of'France Tank Chateaubriand'fellowship $14,865

FioTec'AFoundation'for'Scientific'&'
Tech'Development'in'Health

Forney Influence'of'the'vaginal'microbiome $49,192

Michigan'State'University Foster BEACON'Administration'Yr'2 $57,883

Michigan'State'University Fuerst BEACON'Yr2'Fuerst $31,878

Michigan'State'University Hagey BEACON'Yr'2'Hagey $52,690

Michigan'State'University Heckendorn BEACON'Yr2'Heckendorn $363

Michigan'State'University Marx BEACON'Yr2'Marx $31,240

Michigan'State'University McGowan BEACON'Yr2'McGowan $19,624

Michigan'State'University Nuismer BEACON'Yr2'Nuismer $6,974

Michigan'State'University Soule BEACON'Yr2'Soule $21,959

Michigan'State'University Wichman' BEACON'Yr2'Wichman $62,432

National'Institutes'of'Heatlh Forney COBRE'III'Administration'Yr'3 $494,345

National'Institutes'of'Heatlh Forney COBRE'III'Computational'Res.'Core'Yr'3 $232,115

National'Institutes'of'Heatlh Forney COBRE'III'Genomics'Res.'Core'Yr'3 $229,100

National'Institutes'of'Heatlh Forney COBRE'III'Tech'Access'Yr'3 $43,590

National'Institutes'of'Heatlh Johnson COBRE'III'Pilot'Project $8,718

National'Science'Foundation Harmon Workflows'for'the'Tree'of'Life $542,969

National'Science'Foundation Nuismer Strength'of'Coevolution $86,557

National'Science'Foundation Settles Fungal'Pathogen'Vertebrate'Host $30,000

National'Science'Foundation Sullivan Predicting'Cryptic'Diversity $222,337

National'Science'Foundation Tank Contributors'to'Plant'Species $18,738

National'Science'Foundation Tank Graduate'Research'Fellowship'A'H.'Marx $6,000

National'Science'Foundation Tank Hybrid'Swarm'Hypothesis'Testing $18,743

University'of'Florida Forney Vaginal'Microbial'Communities $30,270

University'of'Maryland Forney Ecopathogenomics'of'Infections $28,245

USDA'Forest'Service Settles USFS'Soil'Metagenomic'Study $2,000

Washington'State'University Foster Inspire'Milk'Project $111,350

Washington'State'University Hohenlohe Tasmanian'Facial'Tumor $177,973

#-of-Awards-Received:-28 Total-Amount-of-Awards-Received: $2,632,150

IBEST AWARDS RECEIVED IN 2015
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APPENDIX	
  4	
  –	
  IBEST	
  Pilot	
  Project	
  Grant	
  Program	
  

The	
  IBEST	
  Pilot	
  Grant	
  Program	
  fosters	
  research	
  at	
  the	
  University	
  of	
  Idaho	
  in	
  all	
  
aspects	
  of	
  evolutionary	
  and	
  computational	
  biology	
  that	
  are	
  pertinent	
  to	
  human	
  health.	
  The	
  
objective	
  of	
  the	
  Pilot	
  Project	
  Grants	
  Program	
  is	
  to	
  provide	
  faculty	
  with	
  personnel,	
  financial	
  
resources	
  and	
  time	
  to	
  collect	
  preliminary	
  data	
  needed	
  for	
  a	
  competitive	
  external	
  proposal.	
  

	
  
Proposals	
  will	
  be	
  accepted	
  until	
  February	
  1,	
  2015	
  with	
  an	
  expected	
  award	
  of	
  funding	
  by	
  
April	
  1,	
  2015.	
  

ELIGIBILITY	
  CRITERIA	
  
All	
  tenure	
  track	
  and	
  non-­‐tenure	
  track	
  faculty	
  of	
  any	
  rank	
  at	
  the	
  University	
  of	
  Idaho	
  

are	
  eligible	
  to	
  apply	
  for	
  the	
  IBEST	
  Pilot	
  Project	
  Grant.	
  The	
  proposal	
  may	
  be	
  collaborative	
  
with	
  individuals	
  at	
  UI	
  or	
  at	
  other	
  institutions	
  but	
  non-­‐UI	
  collaborators	
  can	
  generally	
  not	
  
receive	
  COBRE	
  funds.	
  Funds	
  can	
  be	
  used	
  for	
  collaborator	
  travel.	
  	
  

Individuals	
  are	
  not	
  eligible	
  to	
  submit	
  a	
  pilot	
  grant	
  proposal	
  if	
  they	
  are	
  current	
  
recipients	
  of	
  a	
  pilot	
  grant	
  or	
  if	
  that	
  have	
  received	
  a	
  pilot	
  grant	
  in	
  the	
  past	
  three	
  years.	
  
The	
  research	
  proposed	
  must	
  be	
  consistent	
  with	
  the	
  scientific	
  theme	
  of	
  the	
  COBRE	
  –	
  
processes	
  of	
  evolution	
  –	
  and	
  have	
  clear	
  relevance	
  to	
  human	
  health.	
  Proposals	
  outside	
  this	
  
field	
  will	
  be	
  deemed	
  unacceptable	
  and	
  will	
  be	
  returned	
  to	
  the	
  applicant	
  without	
  being	
  sent	
  
out	
  for	
  review.	
  To	
  better	
  determine	
  if	
  your	
  project	
  might	
  be	
  NIH-­‐fundable	
  and	
  to	
  place	
  it	
  in	
  
the	
  context	
  of	
  other	
  funded	
  NIH	
  grants,	
  search	
  the	
  NIH	
  RePORT	
  site	
  of	
  grant	
  abstracts	
  at:	
  
http://projectreporter.nih.gov/reporter.cfm.	
  
	
  
The	
  maximum	
  allowable	
  request	
  is	
  $75,000	
  (direct	
  costs)	
  per	
  year	
  for	
  up	
  to	
  two	
  years.	
  
Allowable	
  costs	
  are	
  detailed	
  below	
  in	
  (4).	
  
	
  
The	
  second	
  year	
  of	
  funding	
  is	
  contingent	
  on	
  satisfactory	
  progress	
  and	
  submission	
  of	
  a	
  
progress	
  report	
  as	
  detailed	
  in	
  the	
  letter	
  of	
  award.	
  	
  Other	
  conditions	
  apply	
  as	
  described	
  
below.	
  

INSTRUCTIONS	
  
1.	
  All	
  applications	
  should	
  be	
  accompanied	
  by	
  a	
  cover	
  letter	
  that	
  contains:	
  
• A	
  brief	
  statement	
  of	
  how	
  their	
  research	
  is	
  relevant	
  to	
  the	
  thematic	
  focus	
  of	
  the	
  

COBRE	
  
• A	
  description	
  of	
  the	
  projected	
  use	
  of	
  COBRE	
  subsidized	
  Core	
  Facilities	
  
• A	
  statement	
  of	
  the	
  plan	
  for	
  developing	
  and	
  submitting	
  a	
  proposal	
  for	
  external	
  

funding	
  
• A	
  statement	
  that	
  explains	
  compliance	
  with	
  the	
  necessary	
  university	
  and	
  NIH	
  

regulations	
  concerning	
  research	
  on	
  Human	
  Subjects,	
  Animal	
  Care	
  and	
  Use,	
  
Biohazard	
  and	
  Select	
  Agents,	
  if	
  these	
  are	
  relevant.	
  	
  For	
  details	
  on	
  how	
  to	
  comply	
  at	
  
the	
  University	
  of	
  Idaho,	
  see	
  the	
  Office	
  of	
  Research	
  Assurances	
  website.	
  Investigators	
  
must	
  comply	
  with	
  all	
  assurances	
  and	
  certifications	
  listed	
  in	
  the	
  PHS	
  Supplemental	
  
Grant	
  Application	
  Instructions	
  to	
  be	
  found	
  online	
  at:	
  
http://grants.nih.gov/grants/forms.htm.	
  

http://projectreporter.nih.gov/reporter.cfm
http://grants.nih.gov/grants/forms.htm
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2.	
  The	
  letter	
  should	
  be	
  not	
  more	
  than	
  1.5	
  pages	
  in	
  length	
  and	
  will	
  be	
  included	
  with	
  the	
  
proposal	
  for	
  external	
  review.	
  
	
  
3.	
  Grant	
  proposals	
  submitted	
  to	
  the	
  IBEST	
  Pilot	
  Grant	
  Program	
  must	
  be	
  prepared	
  using	
  the	
  
following	
  forms	
  from	
  PHS	
  398	
  	
  	
  (Revised	
  8/2012).	
  	
  Forms	
  and	
  instructions	
  for	
  completing	
  
these	
  forms	
  are	
  available	
  online	
  at:	
  
http://grants.nih.gov/grants/funding/phs398/phs398.html.	
  
	
  
4.	
  Page	
  limits	
  for	
  the	
  project	
  description	
  are	
  indicated	
  below	
  in	
  (3).	
  
• Form	
  Page	
  1:	
  	
  Face	
  Page	
  
• Form	
  Page	
  2:	
  	
  Summary,	
  Relevance,	
  Project/Performance	
  Sites,	
  Senior/Key	
  

Personnel,	
  Other	
  Significant	
  Contributors	
  
• Form	
  Page	
  3:	
  	
  Research	
  Grant	
  Table	
  of	
  Contents	
  
• Form	
  Page	
  4:	
  	
  Detailed	
  Budget	
  for	
  Initial	
  Budget	
  Period	
  
• Form	
  Page	
  5:	
  	
  Budget	
  for	
  Entire	
  Proposed	
  Project	
  Period	
  (and	
  budget	
  justification)	
  
• Biographical	
  Sketch	
  Format	
  Page	
  
• Resources	
  Format	
  Page	
  
• Continuation	
  Format	
  Page	
  (for	
  Specific	
  Aims	
  and	
  Research	
  Strategy)	
  

	
  
5.	
  The	
  project	
  description	
  should	
  include	
  the	
  following	
  elements	
  within	
  the	
  indicate	
  page	
  
limits:	
  
• Specific	
  Aims	
  (1	
  page;	
  see	
  section	
  5.5.2	
  in	
  PHS	
  398)	
  
• Research	
  Strategy	
  (3	
  pages;	
  see	
  section	
  5.5.3	
  in	
  PHS	
  398)	
  

• Significance	
  
• Innovation	
  
• Approach	
  

	
  
6.	
  Budgets	
  should	
  be	
  prepared	
  and	
  justified	
  following	
  PHS	
  398	
  guidelines.	
  	
  Allowable	
  costs	
  
include	
  personnel	
  (PI,	
  postdoctoral	
  fellow,	
  technician	
  or	
  graduate	
  student);	
  supplies;	
  core	
  
facility	
  costs;	
  small	
  equipment;	
  publication	
  costs;	
  and	
  research-­‐related	
  travel	
  (e.g.,	
  field	
  
work,	
  collaborative	
  travel,	
  but	
  not	
  conferences).	
  
	
  
Special	
  guidelines	
  for	
  the	
  project	
  budget:	
  
The	
  person(s)	
  who	
  will	
  do	
  the	
  research	
  must	
  be	
  UI	
  employee(s)	
  by	
  the	
  time	
  funds	
  are	
  
awarded.	
  If	
  necessary	
  the	
  start	
  date	
  will	
  be	
  delayed	
  until	
  hiring	
  is	
  complete.	
  In	
  accordance	
  
with	
  university	
  guidelines,	
  PIs	
  are	
  required	
  to	
  budget	
  for	
  and	
  cover	
  at	
  least	
  2%	
  of	
  their	
  
academic	
  year	
  salary	
  for	
  the	
  period	
  of	
  the	
  grant.	
  
	
  
7.	
  Proposals	
  should	
  be	
  submitted	
  via	
  email	
  as	
  a	
  single	
  PDF	
  file	
  that	
  includes	
  the	
  cover	
  letter	
  
and	
  all	
  forms	
  in	
  the	
  appropriate	
  order.	
  	
  They	
  should	
  be	
  submitted	
  to	
  IBEST	
  via	
  email	
  
ibest@uidaho.edu	
  before	
  February	
  1,	
  2015.	
  	
  The	
  subject	
  line	
  should	
  be	
  ‘IBEST	
  Pilot	
  Grant	
  
Proposal.’	
  	
  
	
  
8.	
  A	
  non-­‐competitive	
  renewal	
  application	
  for	
  year	
  2	
  funding	
  should	
  be	
  submitted	
  60	
  days	
  
prior	
  to	
  the	
  end	
  of	
  year	
  1	
  using	
  forms	
  and	
  instructions	
  from	
  PHS	
  2590	
  (Revised	
  8/2012)	
  
available	
  at:	
  http://grants.nih.gov/grants/funding/2590/2590.htm.	
  	
  

http://grants.nih.gov/grants/funding/phs398/phs398.html
http://grants.nih.gov/grants/funding/2590/2590.htm
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9.	
  Pilot	
  grant	
  recipients	
  are	
  obligated	
  to	
  acknowledge	
  this	
  support	
  in	
  presentations	
  and	
  
publications	
  that	
  emanate	
  from	
  this	
  funding.	
  	
  They	
  must	
  agree	
  to	
  provide	
  IBEST	
  with	
  
information	
  about	
  their	
  publications,	
  presentations,	
  and	
  grant	
  submissions	
  during	
  and	
  
after	
  the	
  funding	
  period.	
  	
  Recipients	
  are	
  also	
  expected	
  to	
  attend	
  IBEST	
  sponsored	
  seminars	
  
and	
  will	
  be	
  asked	
  to	
  present	
  their	
  research	
  findings	
  and	
  their	
  plans	
  for	
  submission	
  of	
  a	
  
grant	
  proposal	
  in	
  an	
  oral	
  presentation	
  to	
  the	
  IBEST	
  group	
  around	
  9	
  months	
  into	
  the	
  first	
  
funding	
  year.	
  
	
  
10.	
  A	
  final	
  report	
  that	
  describes	
  their	
  research	
  findings	
  (2	
  pages)	
  and	
  a	
  list	
  of	
  publications	
  
and	
  manuscripts	
  submitted,	
  presentations,	
  proposals	
  submitted	
  and	
  grants	
  funded	
  is	
  due	
  
within	
  one	
  month	
  after	
  funding	
  concludes.	
  
	
  

EVALUATION	
  PROCEDURE	
  
The	
  Research	
  Oversight	
  Team	
  will	
  identify	
  potential	
  reviewers	
  for	
  the	
  applications	
  based	
  
on	
  the	
  subject	
  matter	
  of	
  the	
  proposals.	
  Two	
  referees	
  from	
  outside	
  the	
  University	
  of	
  Idaho	
  
will	
  review	
  each	
  application	
  and	
  each	
  reviewer	
  will	
  be	
  asked	
  to	
  evaluate	
  multiple	
  
proposals.	
  The	
  reviewers	
  will	
  be	
  asked	
  to	
  prepare	
  an	
  anonymous	
  written	
  review	
  that	
  will	
  
subsequently	
  be	
  provided	
  to	
  the	
  applicant.	
  The	
  proposals	
  will	
  be	
  scored	
  based	
  on	
  NIH	
  
guidelines	
  (see	
  section	
  6	
  in	
  PHS	
  398):	
  
	
  
Overall	
  impact	
  based	
  on:	
  
• Significance	
  
• Investigator(s)	
  
• Innovation	
  
• Approach	
  
• Environment	
  

	
  
Reviews	
  will	
  also	
  be	
  asked	
  to	
  comment	
  on:	
  
• Consistency	
  with	
  the	
  scientific	
  theme	
  of	
  the	
  COBRE	
  –	
  processes	
  of	
  evolution	
  –	
  and	
  

clear	
  relevance	
  to	
  human	
  health.	
  
• Appropriateness	
  of	
  the	
  budget	
  
• Plans	
  to	
  comply	
  with	
  policies	
  for	
  research	
  on	
  Human	
  Subjects,	
  Animal	
  Care	
  and	
  Use,	
  

Biohazard	
  and	
  Select	
  Agent	
  policies	
  and	
  procedures,	
  if	
  applicable	
  
• Potential	
  to	
  lead	
  to	
  extramural	
  funding	
  from	
  NIH	
  or	
  other	
  agencies	
  or	
  foundations	
  
• Use	
  of	
  the	
  COBRE	
  Core	
  Facilities	
  

	
  
After	
  receipt	
  of	
  the	
  written	
  reviews,	
  the	
  Research	
  Oversight	
  Team	
  will	
  discuss	
  the	
  reviews	
  
and	
  choose	
  the	
  most	
  meritorious	
  proposal.	
  



	
   71	
  

APPENDIX	
  5	
  –	
  TECHNOLOGY	
  ACCESS	
  GRANT	
  PROGRESS	
  REPORTS	
  

Onesmo	
  Balemba	
  -­‐	
  Pathophysiology	
  of	
  Diabetic	
  Nerve	
  Cell	
  Injury	
  (Neuropathy)	
  in	
  
the	
  Gut	
  

IBEST	
   TAG	
   Grant	
   supports	
   a	
   research	
   project	
   whose	
   goal	
   is	
   to	
   elucidate	
   the	
  
pathophysiology	
  of	
  diabetic	
  nerve	
  cell	
  injury	
  (neuropathy)	
  in	
  the	
  gut.	
  Funds	
  cover	
  the	
  costs	
  
of	
   using	
   the	
   IBEST	
   Optical	
   imaging	
   core,	
   Genomics	
   Resources	
   Core	
   and	
   Computational	
  
Resources	
  Core	
  to	
  collect	
  and	
  analyze	
  data.	
  

Type	
  two	
  diabetes	
  (T2D)	
  is	
  a	
  chronic,	
  debilitating	
  illness	
  affecting	
  approximately	
  29	
  
million	
   Americans,	
   and	
   over	
   85	
  million	
   prediabetic	
   Americans	
   are	
   at	
   risk	
   of	
   developing	
  
T2D.	
  	
  Roughly,	
  60-­‐75	
  %	
  T2D	
  patients	
  have	
  disease	
  complications	
  arising	
  from	
  neuropathy;	
  
as	
   such	
   it	
   is	
   thought	
   to	
   be	
   the	
   major	
   factor	
   leading	
   to	
   debilitation.	
   According	
   to	
   new	
  
research,	
  neuropathy	
  occurs	
  during	
  prediabetes	
   stages.	
   In	
   the	
  gut,	
   injuries	
   to	
   the	
   enteric	
  
nervous	
   system	
   (ENS)	
   underlie	
   symptoms	
   of	
   diabetic	
   gut	
   dysfunction,	
   including	
  
gastroparesis	
   (nausea,	
   vomiting,	
   bloating,	
   delayed	
   gastric	
   emptying,	
   weight	
   loss,	
   erratic	
  
blood	
   glucose	
   levels,	
   spasms	
   of	
   stomach	
   wall	
   and	
   gastroesophageal	
   reflux	
   disease),	
  
diarrhea,	
   constipation,	
   and	
   pain.	
   These	
   symptoms	
   are	
   commonly	
   manifested	
   by	
   a	
  
proportion	
   of	
   pre-­‐diabetic	
   patients	
   and	
   over	
   75%	
   of	
   T2D	
   patients.	
   Unfortunately,	
   the	
  
pathogenesis	
  and	
  the	
  exact	
  nature	
  of	
  cellular	
  changes	
  leading	
  to	
  diabetic	
  ENS	
  neuropathy	
  
and	
  subsequent	
  alterations	
  in	
  neurotransmission	
  are	
  not	
  fully	
  understood.	
  Importantly,	
  the	
  
role	
   of	
   diet-­‐gut	
  microbiota-­‐host	
   interactions	
   is	
   not	
   known	
   fully;	
   and	
   at	
   present,	
   there	
  no	
  
effective	
   medications	
   to	
   mitigate	
   diabetic	
   ENS	
   nerve	
   cell	
   damage.	
   Therefore,	
   TAG	
   grant	
  
supports	
  my	
   lab	
   to	
   study	
   gut	
   nerve	
   injuries	
   in	
   C57BL/6	
  mice	
  with	
   high	
   fat	
   diet-­‐induced	
  
induced	
   T2D.	
   Our	
   objectives	
   are	
   to:	
   1)	
   identify	
   whether	
   the	
   antimotility	
   ileocecal	
  
supernatants	
  of	
  T2D	
  mice	
   inflict	
   injury	
   to	
   inhibitory	
  motor	
  neurons,	
   and	
  how	
   the	
  effects	
  
correlate	
  with	
  the	
  abundance	
  of	
  specific	
  members	
  of	
  the	
  microbiota;	
  (2)	
  identify	
  changes	
  in	
  
synaptic	
  transmission	
  in	
  the	
  myenteric	
  plexus	
  of	
  diabetic	
  mice	
  and	
  the	
  underlying	
  cellular	
  
mechanisms;	
   and	
   (3)	
   determine	
   the	
   efficacy	
   of	
   oligofructose,	
   manniflavanone,	
   GB-­‐2	
   and	
  
alpha	
   lipoic	
   acid	
   combination	
   therapy	
   to	
   counteract	
   the	
   production	
   of	
   antimotility	
  
molecules,	
  and	
  mitigate	
  HFD-­‐induced	
  diabetic	
  ENS	
  neuropathy.	
  	
  
	
   IBEST	
   TAG	
  Grants	
   have	
   enabled	
   us	
   to	
   obtain	
   new	
   findings	
   showing	
   that	
   ileocecal	
  
supernatants	
  of	
  T2D	
  mice	
   inhibit	
   gut	
  motility.	
  This	
   suggests	
   that	
   the	
   ileocecal	
   content	
  of	
  
T2D	
   mice	
   contain	
   molecules	
   that	
   could	
   damage	
   ENS	
   neurons.	
   Likely,	
   the	
   damaging	
  
molecules	
   are	
   produced	
   by	
   high	
   fat	
   diet-­‐microbiota-­‐host	
   interactions	
   and	
   could	
   be	
   the	
  
etiology	
   agents	
   and	
   biomarkers	
   of	
   host	
   ENS	
   neuropathy.	
   Pilot	
   results	
   suggest	
   that	
   the	
  
combination	
  therapy	
  mitigates	
  ENS	
  nerve	
  cell	
  damage	
  in	
  T2D	
  mice.	
  Preliminary	
  data	
  were	
  
used	
  in	
  a	
  pending	
  grant	
  application	
  to	
  NIH	
  (R03).	
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Lee	
  Fortunato	
  -­‐	
  Host/Pathogen	
  Interactions	
  of	
  Human	
  Cytomegalovirus	
  

Human	
  Cytomegalovirus	
  (HCMV)	
  can	
  induce	
  two	
  site-­‐specific	
  breaks	
  in	
  the	
  host	
  
cell’s	
  chromosomes	
  at	
  positions	
  1q23	
  and	
  1q42.	
  We	
  observe	
  the	
  breaks	
  at	
  a	
  frequency	
  of	
  
roughly	
  30%	
  of	
  the	
  cells	
  as	
  early	
  as	
  15	
  minutes	
  post	
  infection.	
  As	
  time	
  proceeds,	
  many	
  of	
  
these	
  breaks	
  appear	
  to	
  be	
  “repaired.”	
  However,	
  since	
  HCMV	
  can	
  interact	
  with	
  the	
  DNA	
  
damage	
  machinery	
  of	
  the	
  host	
  cell,	
  it	
  is	
  not	
  clear	
  whether	
  or	
  not	
  the	
  DNA	
  is	
  repaired	
  
properly.	
  	
  In	
  addition,	
  the	
  methodology	
  we	
  utilized	
  to	
  see	
  breaks,	
  fluorescence	
  in	
  situ	
  
hybridization,	
  is	
  a	
  rather	
  “blunt	
  force”	
  method	
  and	
  there	
  may	
  be	
  smaller	
  breaks/damage	
  
that	
  we	
  do	
  not	
  see	
  with	
  these	
  types	
  of	
  assays.	
  	
  

	
  
With	
  our	
  TAG	
  grant,	
  we	
  were	
  able	
  to	
  use	
  dual	
  barcoded	
  primers	
  to	
  amplify	
  our	
  

break	
  site	
  region	
  on	
  1q42	
  to	
  generate	
  amplicons	
  for	
  Illumina	
  MiSeq	
  deep	
  sequencing.	
  
Amplification	
  of	
  both	
  mock	
  infected	
  and	
  virus	
  infected	
  samples	
  at	
  various	
  time	
  points	
  
between	
  24	
  and	
  120	
  h	
  post	
  infection	
  were	
  performed	
  for	
  comparison.	
  Variation	
  in	
  
sequence	
  between	
  mock	
  and	
  virus	
  samples	
  is	
  being	
  assessed.	
  	
  Variations	
  are	
  being	
  
assessed	
  both	
  for	
  their	
  frequency	
  and	
  for	
  the	
  actual	
  sequence	
  variations	
  that	
  occur.	
  	
  This	
  
analysis	
  should	
  reveal	
  if	
  small	
  breaks	
  (undetectable	
  by	
  FISH	
  analysis)	
  occur	
  at	
  the	
  majority	
  
of	
  the	
  break	
  sites	
  in	
  more	
  cells	
  that	
  we	
  can	
  currently	
  see.	
  We	
  would	
  expect	
  that	
  a	
  
disproportionate	
  number	
  of	
  improperly	
  repaired	
  breaks	
  might	
  be	
  present	
  in	
  the	
  virus-­‐
infected	
  cells.	
  The	
  stability	
  of	
  the	
  genome	
  should	
  suggest	
  whether	
  the	
  cellular	
  DNA	
  is	
  
repeatedly	
  breaking	
  and	
  rejoining	
  at	
  the	
  break	
  sites.	
  	
   	
  

	
  
There	
  may	
  be	
  only	
  changes	
  of	
  a	
  few	
  base	
  pairs	
  from	
  the	
  mock	
  infected	
  sequences	
  or	
  

there	
  may	
  be	
  reasonably	
  sized	
  insertions/deletions.	
  We	
  want	
  to	
  assess	
  the	
  percentage	
  of	
  
cells	
  with	
  aberrations	
  and	
  whether	
  this	
  increases	
  or	
  decreases	
  over	
  the	
  course	
  of	
  infection.	
  
We	
  also	
  want	
  to	
  know	
  if	
  certain	
  sequences	
  come	
  up	
  more	
  frequently,	
  which	
  would	
  be	
  
indicative	
  of	
  the	
  use	
  of	
  a	
  particular	
  type	
  of	
  repair.	
  	
  

	
  
Dr.	
  Alida	
  Gerritsen	
  of	
  the	
  IBEST	
  Genomic	
  Resources	
  Core	
  is	
  currently	
  assisting	
  us	
  

with	
  analysis	
  of	
  the	
  data	
  from	
  the	
  latest	
  time	
  point	
  post-­‐infection,	
  as	
  this	
  would	
  potentially	
  
be	
  the	
  time	
  point	
  that	
  shows	
  the	
  most	
  differential	
  between	
  mock	
  and	
  viral	
  samples.	
  The	
  
data	
  gathered	
  here	
  will	
  serve	
  to	
  support	
  my	
  renewal	
  application	
  for	
  my	
  NIH	
  RO1	
  grant.	
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Dave	
  Tank	
  -­‐	
  An	
  Integrated	
  Approach	
  to	
  Understand	
  Eco-­‐Evolutionary	
  Invasion	
  
Dynamics	
  in	
  an	
  Alpine	
  System	
  

Modern	
   species	
   introductions	
   are	
   becoming	
   somewhat	
   of	
   a	
   ‘model	
   system’	
   to	
  
understand	
   diversity	
   dynamics	
   such	
   as	
   community	
   assembly	
   in	
   natural	
   systems.	
   Studies	
  
over	
  the	
  past	
  decades	
  have	
  used	
  a	
  variety	
  of	
  different	
  measures	
  to	
  describe	
  this	
  diversity	
  
(i.e.,	
   species	
   richness,	
   functional	
   traits,	
   phylogenetic	
   diversity)	
   and	
   attempt	
   to	
   explain	
  
evolutionary	
  and	
  ecological	
  processes	
  that	
  drive	
  the	
  patterns	
  of	
  community	
  assembly	
  and	
  
species	
   coexistence	
   we	
   observe.	
   Still,	
   they	
   assume	
   only	
   a	
   few	
   functional	
   traits	
   and	
   a	
  
phylogeny	
  to	
  be	
  a	
  proxy	
  for	
  all	
  underlying	
  ecological	
  diversity	
  in	
  the	
  community,	
  and	
  have	
  
yet	
  to	
  elucidate	
  generalizable	
  rules	
  to	
  explain—or	
  even	
  compare—the	
  assembly	
  processes	
  
that	
  drive	
  diversity	
  dynamics	
  of	
  species	
  across	
  continents.	
  	
  

Transcriptomes	
  describe	
  the	
  total	
  diversity	
  of	
  expressed	
  genes	
  in	
  an	
  ecosystem,	
  and	
  
in	
  microbial	
  communities	
  transcribed	
  gene	
  products	
  have	
  been	
  used	
  as	
  'functional	
  traits’	
  to	
  
characterize	
   the	
   community	
  by	
   clustering	
  orthologous	
   transcripts	
   into	
  protein	
   functional	
  
categories.	
   These	
   functional	
   genes	
   describe	
   all	
   products	
   of	
   the	
   organism	
   in	
   their	
  
environment,	
   and	
   therefore,	
  may	
   provide	
   insights	
   into	
   the	
   relevant	
   phenotypes	
   that	
   are	
  
important	
   for	
   the	
   ecological	
   function	
   of	
   a	
   species—such	
   as	
   it’s	
   invasibility—within	
   a	
  
community	
   more	
   accurately	
   than	
   a	
   few	
   measurable	
   functional	
   traits.	
   While	
   gaining	
  
importance	
  within	
  microbial	
  ecosystems,	
  complete	
  transcriptomes	
  have	
  not	
  been	
  used	
  to	
  
understand	
  diversity	
  dynamics	
  in	
  macro-­‐systems.	
  

Advances	
   in	
   next-­‐generation	
   sequencing	
   techniques	
  make	
   it	
   possible	
   to	
   sequence	
  
transcriptomes	
   for	
   whole	
   communities	
   and	
   explore	
   the	
   underlying	
   genetic	
   diversity,	
  
however	
  despite	
  its	
  acceptance	
  in	
  microbial	
  systems,	
  RNAseq	
  is	
  still	
  rarely	
  used	
  in	
  macro-­‐
systems,	
  especially	
  at	
   the	
   level	
  of	
  a	
  community.	
   In	
  collaboration	
  with	
  a	
  research	
  group	
  in	
  
Grenoble,	
  France,	
  plants	
  were	
  surveyed	
  from	
  two	
  adjacent	
  streamside	
  plots	
  at	
  the	
  Lautaret	
  
Alpine	
   Research	
   Station	
   in	
   Grenoble,	
   France—one	
   from	
   a	
   community	
   that	
   has	
   been	
  
recently	
   invaded	
   from	
   the	
   alpine	
   botanic	
   garden	
   above	
   that	
   contains	
   collections	
   from	
  
across	
   the	
   globe,	
   and	
   one	
   that	
   remains	
   a	
   pristine	
   alpine	
   streambed.	
   RNA	
  was	
   extracted	
  
from	
   leaf	
   tissue,	
   and	
  quality	
  assessment	
  was	
   conducted	
  at	
   the	
   IBEST	
  Genomic	
  Resources	
  
Core	
  Facility.	
  We	
  are	
  currently	
  preparing	
  Illumina-­‐quantified	
  libraries	
  for	
  40	
  diverse	
  plant	
  
species,	
  and	
  Illumina	
  sequencing	
  will	
  be	
  conducted	
  through	
  the	
  GRC	
  by	
  the	
  end	
  of	
  the	
  year.	
  

Transcriptome	
  cleaning,	
  assembly,	
  and	
  annotation	
  will	
  be	
  done	
  with	
  the	
  assistance	
  
of	
  the	
  IBEST	
  Computational	
  Resources	
  Core	
  Facility.	
  With	
  this	
  data,	
  we	
  will	
  1)	
  compare	
  the	
  
total	
   transcribed	
   diversity	
   between	
   the	
   invaded	
   and	
   native	
   plots,	
   and	
   2)	
   compare	
   the	
  
diversity	
  of	
  native-­‐invasive	
  congeneric	
  species	
  pairs	
  within	
  and	
  between	
  plots.	
  We	
  aim	
  to	
  
extend	
   community	
   genomics	
   into	
  macro-­‐ecosystems,	
   and	
   use	
   the	
   underlying	
   transcribed	
  
diversity	
   of	
   co-­‐existing	
   alpine	
   plants	
   to	
   describe	
   functional	
   differences	
   between	
   invaded	
  
and	
   pristine	
   plots	
   at	
   the	
   genetic	
   level.	
   Ultimately,	
   we	
   will	
   compare	
   these	
   patterns	
   of	
  
diversity	
   to	
   those	
   that	
   are	
   routinely	
   used—phylogenetic	
   diversity	
   and	
   “ecologically	
  
relevant”	
  phenotypic	
  trait	
  diversity—and	
  gain	
  insight	
  into	
  mechanisms	
  that	
  allow	
  species	
  
to	
  become	
  invasive	
  within	
  a	
  community,	
  and	
  some	
  communities	
  to	
  be	
  more	
  susceptible	
  to	
  
invasions	
  than	
  others.	
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9.3 Dr. Erin Landguth –  
University of Montana

 “An eco-evolutionary metapopulation simulation model  
for population viability analysis in riverscape genetics: Case 
examples in the Sullivan watershed, Washington, USA”

 

11.5 Dr. Loren Rieseberg – 
 University of British Columbia
 “Sexual Selection and Plant Speciation”
 

11.12 Dr. Jeff Leek –  
Johns Hopkins University

 “How to go from raw data from next generation sequencing 
machines to results, turning public genomic data into 
clinically useful tools, and understanding how people use 
data analysis in real life”

 

11.19 Dr. Jesse Shapiro –  
University of Montreal

 “The evolution of acute cholera infections on “human”  
time scales”

All seminars are Thursdays at 12:30pm in Engineering-Physics 122

	
  



	
   76	
  

	
  
	
  
APPENDIX	
  7	
  –	
  2015	
  IBEST	
  NEWSLETTER	
  
	
  
	
  
	
  
	
  



	
   77	
  

	
  



	
   78	
  

	
  



	
   79	
  

	
  



	
   80	
  
	
  



	
   81	
  

	
  



	
   82	
  

	
  



	
   83	
  

	
  



	
   84	
  

	
  



	
   85	
  
	
  



	
   86	
  

	
  



	
   87	
  

	
  



	
   88	
  

	
  



	
   89	
  

	
  

	
  



	
   90	
  

	
  
APPENDIX	
  8	
  –	
  2015	
  INLAND	
  NORTHWEST	
  GENOMICS	
  RESEARCH	
  
SYMPOSIUM	
  

	
  

!

 
 
 

Inland Northwest Genomics Research Symposium, MAY 21, 2015 
                  

Speakers topics and institutions 
 

 
Topics'

' 'Oral presentations Total Genomics Computation Vendors Keynote  
  Number presentations 9 4 2 2 1    

                  

Speaker Institution U Idaho Washington 
State U 

University of 
California - 

Davis 

University of 
Oregon Reed College Univeristy of 

Washington Industry 

'Number speakers 2 1 1 1 1 1 2 

'                  
Posters 39 

' ' ' ' '                     

Institutions/Vendors Represented 
Eastern Washington University 3 ' Thermo Fisher  2 

  Montana State University 
 

2 ' Hamilton Robotics 1 
  University of California 

Davis  1 ' Floragenex  1 

  USDA  6 ' Fluidigm  1 
  University of Oregon  4 ' Advanced Analytical Technologies 1 
  PNNL  1 ' Illumina  3 
  Reed College  16 '    
  Washington State 

University  31 ' Subtotal  9 

  Northwest Nazarene 
University  1 '    

  University of Idaho  68 '    
  University of Montana  1 '    
  University of Washington  1 '    
  University of Quebec  1 '      

   '    
  Subtotal  136 

'
TOTAL ATTENDEES 145 

                    

Funding    
             COBRE I       BEST F&A            Vendors          Total cost 

  ' 'Source of funds $6,300  $8,200  $1,500  $16,000  
  ' '

' Vendors: ThermoFisher, Hamilton Robotics, Illumina, Advanced Analytical Technologies 
 ' '

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  



	
   91	
  

APPENDIX	
  8.	
  THE	
  INLAND	
  NORTHWEST	
  GENOMICS	
  RESEARCH	
  
SYMPOSIUM	
  (CONT.)	
  

Schedule	
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  9	
  –	
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  FOR	
  SCIENTISTS	
  
	
  

ATTENDEES	
  
	
  

2015 Business for Scientists 
Name Department 
Barrie	
  Robison	
   Biological	
  Sciences	
  
Bert	
  Baumgaertner	
   Philosophy	
  
Andreas	
  Vasdekis	
   Physics	
  
Tara	
  Hudiburg	
   Forest,	
  Rangeland,	
  and	
  Fire	
  Sciences	
  
Krishnan	
  Raja	
   Chemical	
  &	
  Materials	
  Engineering	
  
Sarah	
  Koerber	
   ORED	
  
Ekaterina	
  Vorotnikova	
   Agriculture	
  
Joel	
  Perry	
   Mechanical	
  Engineering	
  
Benji	
  Oswald	
   IBEST	
  
Katie	
  Brown	
   Family	
  and	
  Consumer	
  Sciences	
  
Dojin	
  Ryu	
   Food	
  Science	
  
Alida	
  Gerritson	
   IBEST	
  
James	
  Moberly	
   Chemical	
  &	
  Materials	
  Engineering	
  
Robert	
  Heckendorn	
   Computer	
  Science	
  
James	
  Stoutenborough	
   EPSCoR	
  (Postdoc)	
  
Jackie	
  Maximillian	
   Environmental	
  Science	
  (Postdoc)	
  
Karol	
  Gliniewicz	
   Biological	
  Sciences	
  (Postdoc)	
  
Sudheesh	
  Ponnerassery	
   Fish	
  and	
  Wildlife	
  (Postdoc)	
  
Anahí	
  Espíndola	
   Biological	
  Sciences	
  (Postdoc)	
  
Carrie	
  Roever	
   Forest,	
  Rangeland	
  and	
  Fire	
  Sciences	
  (Postdoc)	
  
Dorah	
  Mtui	
   College	
  of	
  Natural	
  Resources	
  (Staff)	
  
Inna	
  Popova	
   Plant,	
  Soil	
  and	
  Entomological	
  	
  Sciences	
  (Staff)	
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  FOR	
  SCIENTISTS	
  (CONT.)	
  

	
  

SCHEDULE	
  

Mon. June 1 Tues. June 2 Weds. June 3 Thurs. June 4 Fri. June 5

8:00 AM Introduction

Business Model 
Discussion                  

(Day 1 Follow-Up)        
George Tanner

Communications 
Discussion                  

(Day 2 Follow-Up)         
George Tanner

9:00 AM

10:00 AM

11:00 AM

12:00 PM

Required Reading 

2015 Leading and Sustaining Your Research Program 
Commons Clearwater Room

May 2015 Issue of Harvard Business Review, pages 
52 through 85

http://db.lib.uidaho.edu/ereserve/show_course.php?pointer=4450

** Please note, if you are off campus you must use the UI VPN client: https://www.uidaho.edu/its/Self-Help/Security-and-AntiVirus**

 Business Model        
George Tanner

Communicating Your 
Research:The Elevator 

Pitch                           
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APPENDIX	
  10	
  –	
  BEACON	
  AWARDS	
  
	
  
UI	
  PI	
   PROJECT	
  TITLE	
  

	
   	
   	
   	
  Foster	
   Idaho	
  Administrative	
  Budget	
  
	
   	
   	
   	
  Foster	
   Idaho	
  Administrative	
  Budget	
  	
  
	
   	
   	
   	
  Heckendorn	
   Sabbatical	
  Support	
  
	
   	
   	
   	
  Soule	
  1	
   Evolutionary	
  Games	
  K	
  -­‐	
  6	
  
	
   	
   	
   	
  Harmon	
  1	
   Mystery	
  of	
  Mysteries	
  
	
   	
   	
   	
  Sullivan	
   An	
  integrated	
  approach	
  to	
  testing	
  divergence	
  with	
  gene	
  flow	
  model	
  of	
  speciation	
  

	
  Wichman	
  1	
   Evolution	
  of	
  synthetic	
  genomes	
  
	
   	
   	
   	
  Harmon	
   The	
  Genetic	
  Architecture	
  of	
  Multidimensional	
  Adaptation	
  and	
  Speciation	
  	
  

	
  McGowan	
   Why	
  hop?	
  	
  Morphology,	
  mechanics,	
  and	
  natural	
  selection	
  i	
  	
  bipedal	
  hopping	
  
	
  Hohenlohe	
   An	
  experimental	
  evolution	
  model	
  for	
  genomic	
  islands	
  of	
  speciation	
  	
  
	
  Top	
   Slow	
  and	
  steady	
  wins	
  the	
  race?	
  Adaptation	
  in	
  structured	
  worlds	
  	
  

	
   	
  Tank	
   The	
  genetic	
  basis	
  of	
  weediness:	
  rapid	
  evolution	
  of	
  flowering	
  time	
  in	
  wild	
  radish,	
  	
  
	
  Heckendorn	
   Cross-­‐fertilization	
  of	
  techniques:	
  epistasis	
  from	
  evolutionary	
  computation	
  and	
  biology	
  	
  

Foster	
   Teaching	
  evolution	
  through	
  action:	
  the	
  Avida	
  challenge	
  
	
   	
  Heckendorn	
   BEACON	
  Summit	
  to	
  Catalyze	
  Diversity	
  	
  

	
   	
   	
  Foster	
   The	
  role	
  of	
  symbiotic	
  bacteria	
  in	
  a	
  predator-­‐prey	
  coevolutionary	
  arms	
  race	
  	
  
	
  Hagey	
   Optimization	
  of	
  the	
  Gecko	
  Adhesive	
  System	
  	
  

	
   	
   	
  Marx	
  
	
   	
   	
   	
   	
   	
  Fuerst	
  
	
   	
   	
   	
   	
   	
  Baumgaertner	
   Simulating	
  signals	
  and	
  security	
  

	
   	
   	
   	
  Top	
   Use	
  it	
  and	
  lose	
  it:	
  Alternating	
  selection	
  promotes	
  horizontal	
  gene	
  transfer	
  
	
  Heckendorn	
   Landmark	
  Guidance:	
  An	
  integrated	
  study	
  in	
  bees,	
  Avida,	
  and	
  physical	
  robots	
  
	
  Top	
   Source-­‐sink	
  population	
  dynamics	
  facilitate	
  plasmid	
  host	
  range	
  evolution	
  
	
  McGowan	
  2	
   The	
  Price	
  of	
  Performance:	
  	
  The	
  Evolution	
  of	
  Efficient	
  Locomotion	
  in	
  Quadrupeds	
  
	
  Tank	
  2	
   Evolutionary	
  and	
  ecological	
  consequences	
  of	
  polyploidy	
  

	
   	
  Nuismer	
   Predicting	
  the	
  evolution	
  of	
  synthetic	
  genomes:	
  transmissible	
  viral	
  defense	
  (phase	
  2)	
  
Murdoch	
   Has	
  evolution	
  of	
  human	
  milk	
  sugars	
  responded	
  to	
  selection	
  

	
   	
  Foster	
   Administration	
  
	
   	
   	
   	
   	
  Fuerst	
  

	
   	
   	
   	
   	
   	
  O'Rourke	
   Developing	
  a	
  virtue-­‐based	
  approach	
  to	
  RCR	
  training	
  	
  
	
   	
  Soule	
  2	
   Evolution	
  curriculum	
  for	
  elementary	
  classrooms:	
  LadyBug	
  and	
  supporting	
  activities	
  

Soule	
  3	
   Distributed,	
  Onboard	
  Evolution	
  in	
  a	
  Robotic	
  Cloud	
  	
  
	
   	
  Harmon	
  2	
   Evolution	
  of	
  mechanisms	
  enabling	
  the	
  use	
  of	
  a	
  neurotoxin	
  as	
  a	
  pheromone	
  	
  

	
  Harmon3	
   Long-­‐term	
  consequences	
  of	
  evolution	
  in	
  action	
  examined	
  over	
  a	
  phylogeny	
  
	
  Wichman	
  2	
   A	
  tractable	
  animal	
  model	
  for	
  experimental	
  viral	
  evolution	
  	
  

	
   	
  Foster	
   Avida-­‐ED	
  Infrastructure	
  Maintenance	
  and	
  Development	
  
	
   	
  Foster	
   Avida-­‐ED	
  Curriculum	
  Development	
  and	
  Assessment	
  Pilot	
  Study	
  	
  
	
   	
  Hagey	
  2	
   Optimization	
  of	
  the	
  Gecko	
  Adhesive	
  System	
  

	
   	
   	
  




