
 1 

	
  



 2 

!"#$%&'(#)%"*+$%,*#-.*/.0"12*%++)(.	
  
This	
  book	
  contains	
  the	
  abstracts	
  for	
  the	
  19th	
  Annual	
  College	
  of	
  Natural	
  
Sciences	
  and	
  Mathematics	
  Student	
  Research	
  Symposium.	
  The	
  symposium	
  
highlights	
  graduate	
  and	
  undergraduate	
  student	
  research	
  projects	
  
completed	
  under	
  the	
  guidance	
  of	
  faculty	
  in	
  the	
  departments	
  of	
  Biology,	
  
Chemistry,	
  Computer	
  Science,	
  Mathematics,	
  and	
  Physics	
  and	
  Astronomy.	
  
This	
  event	
  has	
  gro
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The	
  notion	
  of	
  neural	
  crest	
  cells	
  and	
  their	
  impeccable	
  ability	
  to	
  differentiate	
  into	
  many	
  different	
  
cell	
  types	
  of	
  the	
  developing	
  embryo	
  is	
  becoming	
  more	
  and	
  more	
  researched	
  and	
  delved	
  into	
  in	
  the	
  
world	
  of	
  regenerative	
  research	
  in	
  the	
  biological	
  and	
  medical	
  field.	
  	
  Neural	
  crest	
  cells,	
  migrate	
  
throughout	
  the	
  body	
  to	
  form	
  structures	
  such	
  as	
  facial	
  structure,	
  pigmentation	
  in	
  skin	
  cells,	
  sensory	
  
ganglia	
  organs	
  and	
  the	
  skull.	
  In	
  order	
  to	
  form	
  these	
  structures,	
  however,	
  the	
  neural	
  crest	
  cells	
  
have	
  to	
  migrate	
  to	
  their	
  destination,	
  be	
  it	
  the	
  cranial	
  region,	
  the	
  cardiac	
  region,	
  the	
  vagal	
  and	
  
sacral	
  region,	
  or	
  the	
  trunk	
  region.	
  In	
  addition,	
  neural	
  crest	
  cells	
  can	
  also	
  migrate	
  into	
  the	
  gut	
  
through	
  the	
  vagal	
  neural	
  crest	
  cell	
  pathway.	
  More	
  specifically	
  once	
  the	
  neural	
  crest	
  cells	
  are	
  past	
  
the	
  somites,	
  cells	
  from	
  the	
  vagal	
  neural	
  crest	
  enter	
  into	
  the	
  foregut,	
  and	
  spread	
  to	
  most	
  of	
  the	
  
digestive	
  tube.	
  Once	
  in	
  the	
  developing	
  gut,	
  the	
  vagal	
  neural	
  crest	
  cells	
  are	
  attracted	
  to	
  the	
  digestive	
  
tube	
  by	
  Glial-­‐Derived	
  Neurotrophic	
  Factor	
  (GDNF),	
  which	
  is	
  a	
  paracrine	
  factor	
  produced	
  by	
  the	
  
gut	
  mesenchyme	
  that	
  binds	
  to	
  its	
  receptor,	
  Ret	
  (Receptor	
  Tyrosine	
  Kinase),	
  and	
  this	
  is	
  supported	
  
by	
  the	
  fact	
  that	
  vagal	
  crest	
  cells	
  have	
  more	
  Ret	
  receptors	
  (and	
  GDNF)	
  than	
  the	
  sacral	
  rest	
  cells	
  do,	
  
because	
  vagal	
  cells	
  have	
  GDNF	
  that	
  bind	
  to	
  Ret,	
  and	
  the	
  sacral	
  neural	
  crest	
  cells	
  generally	
  do	
  not.	
  
In	
  fact,	
  it	
  is	
  the	
  vagal	
  cells	
  that	
  will	
  eventually	
  become	
  the	
  enteric	
  nervous	
  system.	
  The	
  purpose	
  of	
  
our	
  experiment	
  was	
  to	
  look	
  at	
  the	
  different	
  neurotropic	
  and	
  neurotrophic	
  factors	
  that	
  exist	
  in	
  the	
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mussels	
  become	
  increasingly	
  more	
  pivotal	
  in	
  an	
  ecosystem	
  as	
  they	
  increase	
  in	
  biomass	
  (Spooner	
  
2007).	
  However,	
  freshwater	
  mussel	
  populations	
  have	
  recently	
  been	
  in	
  decline,	
  sparking	
  an	
  
increase	
  in	
  research	
  and	
  conservation	
  methods	
  from	
  the	
  scientific	
  community.	
  Since	
  mussel	
  
biodiversity	
  and	
  distribution	
  are	
  heavily	
  reliant	
  on	
  environmental	
  conditions	
  such	
  as	
  aquatic	
  
chemistry,	
  physical	
  characteristics	
  of	
  watersheds,	
  and	
  even	
  biota	
  present	
  (Burlakova	
  et	
  al.	
  2
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The	
  American	
  eel	
  (Anguilla	
  rostrata)	
  has	
  experienced	
  a	
  decline	
  from	
  historical	
  population	
  sizes	
  in	
  
parts	
  of	
  its	
  range.	
  	
  Previous	
  studies	
  focus	
  on	
  Atlantic	
  river	
  systems,	
  however	
  limited	
  data	
  exists	
  on	
  
the	
  species	
  within	
  the	
  Mississippi	
  River	
  Basin.	
  	
  It	
  is	
  hypothesized	
  that	
  the	
  American	
  eel	
  has	
  
experienced	
  similar	
  declines	
  in	
  the	
  Arkansas	
  River.	
  	
  Limited	
  recruitment	
  into	
  the	
  Arkansas	
  River	
  
could	
  explain	
  a	
  declining	
  population	
  within	
  the	
  system.	
  	
  Our	
  objective	
  was	
  to	
  describe	
  the	
  
upstream	
  migratory	
  phenology	
  of	
  yellow-­‐phase	
  eels	
  in	
  the	
  Arkansas	
  River	
  Navigation	
  System.	
  	
  A	
  
concrete	
  sill	
  below	
  Norrell	
  Lock	
  and	
  Dam,	
  the	
  first	
  obstacle	
  fishes	
  migrating	
  upstream	
  from	
  the	
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The	
  purpose	
  of	
  our	
  research	
  is	
  to	
  create	
  a	
  mitochondrial	
  targeted	
  red	
  fluorescent	
  protein.	
  	
  This	
  
will	
  enable	
  the	
  mitochondria	
  to	
  be	
  visible	
  in	
  vivo	
  with	
  the	
  use	
  of	
  a	
  fluorescent	
  microscope.	
  These	
  
fluorescently	
  labeled	
  mitochondria	
  may	
  then	
  be	
  used	
  in	
  further	
  research	
  studying	
  mitochondrial	
  
dynamics.	
  	
  
	
  
The	
  cloning	
  process	
  we	
  used	
  can	
  be	
  divided	
  into	
  four	
  main	
  steps:	
  (1)	
  polymerase	
  chain	
  reaction,	
  
(2)	
  digestion,	
  (3)	
  ligation,	
  and	
  (4)	
  transformation.	
  Thus	
  far	
  in	
  our	
  research	
  we	
  have	
  performed	
  all	
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developed	
  stomata.	
  Warmer,	
  young	
  leaves	
  also	
  had	
  higher	
  photosynthetic	
  thermal	
  optima	
  than	
  
the	
  cooler,	
  more	
  mature	
  leaves	
  as	
  determined	
  by	
  gas	
  exchange	
  and	
  chlorophyll	
  a	
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 The	
  parks	
  system	
  in	
  the	
  city	
  of	
  Conway,	
  Arkansas	
  offers	
  a	
  variety	
  of	
  amenities	
  and	
  facilities	
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Pollination	
  is	
  arguably	
  the	
  most	
  ecologically	
  important	
  plant-­‐animal	
  interaction	
  in	
  nature	
  and	
  
despite	
  urbanization,	
  pollinator	
  communities	
  can	
  remain	
  diverse	
  and	
  abundant	
  wherever	
  floral	
  
resources	
  remain.	
  This	
  project	
  is	
  focused	
  on	
  bees	
  because	
  of	
  their	
  diversity,	
  abundance,	
  
importance	
  to	
  pollination	
  webs,	
  and	
  the	
  lack	
  of	
  information	
  on	
  bees	
  in	
  Arkansas.	
  The	
  goal	
  of	
  this	
  
project	
  was	
  to	
  quantify	
  and	
  document	
  the	
  bee	
  communities	
  in	
  Arkansas	
  River	
  Valley	
  prairies,	
  
specifically	
  contrasting	
  a	
  large	
  native	
  prairie	
  complex	
  with	
  a	
  small	
  native	
  prairie	
  contained	
  within	
  
an	
  urban	
  setting.	
  I	
  am	
  interested	
  in	
  whether	
  the	
  Jewel	
  Moore	
  Nature	
  Reserve	
  (JMNR),	
  an	
  urban	
  
reserve	
  on	
  the	
  UCA	
  campus	
  housing	
  a	
  small	
  remnant	
  native	
  prairie,	
  supports	
  specialized	
  bee	
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Detritus-­‐based	
  food	
  webs	
  of	
  headwater	
  streams	
  with	
  dense	
  canopy	
  cover	
  rely	
  on	
  large	
  amounts	
  of	
  
leaf	
  litter	
  input	
  as	
  the	
  main	
  energy	
  source	
  for	
  heterotrophs.	
  The	
  leaf	
  litter	
  fuels	
  the	
  production	
  of	
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matter.	
  Invertebrate	
  and	
  material	
  samples	
  were	
  collected	
  from	
  four	
  sites	
  that	
  represented	
  a	
  
gradient	
  from	
  forested	
  headwater	
  streams	
  to	
  mid-­‐order	
  river.	
  Using	
  summary	
  statistics,	
  we	
  
compared	
  the	
  community	
  structure	
  of	
  Gulf	
  Mountain	
  to	
  the	
  RCC	
  to	
  evaluate	
  community	
  changes	
  
from	
  land	
  use	
  past	
  and	
  present.	
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Research	
  in	
  psychology	
  has	
  revealed	
  that	
  emotional	
  stimuli	
  can	
  interfere	
  with	
  cognitive	
  processes.	
  
For	
  example,	
  when	
  study	
  participants	
  viewed	
  positive	
  and	
  negative	
  statements	
  about	
  their	
  choice	
  
of	
  2004	
  presidential	
  candidates,	
  their	
  emotional	
  centers	
  increased	
  in	
  activity,	
  while	
  their	
  
reasoning	
  centers	
  did	
  not.	
  It	
  was	
  hypothesized	
  that	
  if	
  learners	
  react	
  emotionally	
  to	
  evolutionary	
  
themes,	
  then	
  physiological	
  data	
  collected	
  from	
  these	
  learners	
  will	
  reflect	
  these	
  emotional	
  
responses.  This	
  study	
  was	
  conducted	
  to	
  determine	
  whether	
  students	
  enrolled	
  in	
  a	
  non-­‐majors	
  
biology	
  course	
  experience	
  a	
  detectable	
  emotional	
  response	
  upon	
  exposure	
  to	
  evolutionary	
  themes,	
  
and	
  to	
  determine	
  whether	
  correlations	
  exist	
  between	
  participant	
  paper	
  survey	
  responses	
  and	
  
their	
  physiological	
  responses. 

Physiological	
  data	
  including	
  respiratory	
  rate,	
  heart	
  rate,	
  and	
  galvanic	
  skin	
  response	
  was	
  collected	
  
from	
  students	
  while	
  they	
  were	
  asked	
  questions	
  on	
  evolutionary	
  themes,	
  neutral	
  themes,	
  and	
  
religious-­‐based	
  themes.	
  Additionally,	
  a	
  survey	
  was	
  administered	
  to	
  students	
  enrolled	
  in	
  the	
  same	
  
section	
  of	
  the	
  non-­‐majors	
  biology	
  class	
  from	
  which	
  student	
  participants	
  were	
  recruited.	
  	
  Among	
  
other	
  things,	
  this	
  survey	
  was	
  used	
  to	
  identify	
  the	
  learners	
  as	
  either	
  “religious”	
  or	
  “non-­‐religious”.	
  
Physiological	
  data	
  was	
  compared	
  with	
  paper	
  survey	
  responses	
  to	
  determine	
  the	
  degree	
  of	
  
correlation	
  between	
  participants’	
  physiological	
  responses	
  and	
  their	
  survey	
  responses.	
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Unconventional	
  oil	
  and	
  gas	
  extraction	
  (UOG)	
  is	
  an	
  important	
  energy	
  source	
  in	
  the	
  US	
  and	
  its	
  
importance	
  is	
  expected	
  to	
  increase	
  through	
  2035.	
  	
  UOG	
  could	
  deliver	
  trace	
  elements	
  to	
  streams	
  by	
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pasture	
  (r=0.60).	
  	
  Further,	
  we	
  predicted	
  increased	
  concentrations	
  of	
  heavy	
  metals	
  would	
  result	
  in	
  
a	
  decline	
  in	
  Ephmeroptera,	
  Plecoptera,	
  and	
  Trichoptera	
  density.	
  	
  Our	
  prediction	
  was	
  supported	
  by	
  
a	
  decrease	
  in	
  Plecoptera	
  (r=-­‐0.77)	
  and	
  Trichoptera	
  density	
  (r=-­‐0.71),	
  and	
  percent	
  Ephemeroptera,	
  
Plecoptera,	
  and	
  Trichoptera	
  (r=-­‐0.63)	
  with	
  increasing	
  trace	
  element	
  concentrations.	
  We	
  will	
  
continue	
  to	
  examine	
  relationships	
  between	
  water	
  column	
  and	
  sediment	
  trace	
  elements	
  and	
  
macroinvertebrate	
  community	
  structure.	
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Nickel	
  is	
  found	
  in	
  the	
  earth’s	
  crust	
  and	
  is	
  released	
  into	
  the	
  environment	
  as	
  dust	
  in	
  windstorms	
  and	
  
by	
  the	
  eruption	
  of	
  volcanoes.	
  	
  Nickel	
  also	
  enters	
  the	
  aquatic	
  system	
  from	
  anthropogenic	
  sources	
  as	
  
a	
  by-­‐
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(Atractosteus	
  spatula	
  and	
  Erimyzon	
  succeta).	
  	
  In	
  May,	
  June,	
  and	
  July	
  2012,	
  mini-­‐fyke	
  nets	
  were	
  
used	
  to	
  sample	
  4	
  upper	
  tributaries,	
  4	
  lower	
  tributaries,	
  and	
  3	
  oxbow	
  lakes,	
  to	
  describe	
  and	
  
compare	
  fish	
  communities	
  found	
  within	
  each	
  habitat	
  along	
  the	
  Fourche	
  LaFave	
  River.	
  Preliminary	
  
analyses	
  of	
  July	
  mini-­‐fyke	
  net	
  data	
  showed	
  a	
  significant	
  difference	
  in	
  species	
  richness	
  between	
  
habitats	
  (P=0.03),	
  but	
  no	
  difference	
  in	
  total	
  abundance	
  (P=0.48).	
  On	
  average,	
  both	
  richness	
  and	
  
total	
  abundance	
  was	
  highest	
  in	
  lower	
  tributaries	
  followed	
  by	
  oxbow	
  lakes	
  and	
  upper	
  tributaries.	
  
Our	
  research	
  suggests	
  an	
  apparent	
  undervaluing	
  of	
  tributaries	
  relative	
  to	
  oxbow	
  lakes	
  and	
  
necessitates	
  further	
  investigation.	
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Chinese	
  privet	
  (Ligustrum	
  sinense)	
  and	
  Japanese	
  honeysuckle	
  (Lonicera	
  japonica)	
  are	
  two	
  of	
  the	
  
most	
  frequently	
  encountered	
  exotic,	
  invasive	
  flowering	
  plant	
  species	
  in	
  the	
  SE	
  United	
  States.	
  Much	
  
is	
  known	
  about	
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endothelium	
  was	
  removed	
  on	
  half	
  the	
  rings	
  using	
  a	
  toothpick.	
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involved.	
  The	
  Medicago	
  truncatula	
  DMI1	
  gene	
  encoding	
  a	
  nuclear	
  cation	
  channel	
  is	
  an	
  integral	
  
piece	
  of	
  this	
  signaling	
  pathway	
  and	
  leads	
  to	
  the	
  establishment	
  of	
  this	
  symbiosis.	
  The	
  dmi1	
  mutants	
  
are	
  characterized	
  by	
  their	
  inability	
  to	
  form	
  nodules	
  and	
  express	
  the	
  ENOD11	
  gene	
  in	
  the	
  presence	
  
of	
  rhizobia.	
  This	
  project	
  aims	
  at	
  identifying	
  suppressors	
  of	
  the	
  mutant	
  allele	
  B129	
  (dmi1-­‐2).	
  The	
  
screening	
  strategy	
  employed	
  aims	
  to	
  identify	
  suppressors	
  by	
  their	
  ability	
  to	
  restore	
  nodulation	
  
and	
  MtENOD11	
  expression	
  using	
  a	
  non-­‐destructive	
  GUS	
  assay	
  that	
  will	
  report	
  ENOD11	
  expression.	
  
Identification	
  of	
  new	
  genetic	
  components	
  in	
  the	
  nodulation	
  pathway	
  will	
  help	
  us	
  in	
  efficient	
  
fertilizer	
  management	
  and	
  reducing	
  the	
  deleterious	
  effects	
  associated	
  with	
  nitrogen	
  based	
  
fertilizers.	
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Shredder-­‐detritus	
  interactions	
  may	
  differ	
  with	
  stream	
  nutrient	
  concentrations.	
  Aquatic	
  

invertebrate	
  shredders	
  often	
  break	
  down	
  lignocellulose,	
  making	
  refractory	
  carbon	
  more	
  labile.	
  We	
  
predicted	
  increases	
  in	
  labile	
  organic	
  matter	
  (LOM)	
  from	
  shredder	
  processing	
  of	
  detritus	
  would	
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than	
  85%	
  of	
  land	
  plants	
  (including	
  cereals)	
  can	
  form	
  symbiotic	
  relationships	
  with	
  mycorrhizal	
  
fungi.	
  Over	
  the	
  last	
  decades	
  genetics	
  in	
  model	
  legumes	
  identified	
  several	
  key	
  plant	
  genes	
  that	
  are	
  
required	
  for	
  the	
  establishment	
  of	
  these	
  associations.	
  Studies	
  have	
  shown	
  that	
  plant	
  hormones	
  also	
  
play	
  significant	
  roles	
  in	
  establishment	
  of	
  these	
  associations.	
  For	
  instance,	
  auxin	
  transport	
  
inhibitors	
  and	
  cytokinins	
  have	
  been	
  shown	
  to	
  induce	
  the	
  formation	
  of	
  nodule-­‐like	
  structures	
  
known	
  as	
  pseudonodules	
  in	
  roots	
  of	
  Medicago	
  sativa	
  and	
  Medicago	
  truncatula	
  in	
  the	
  absence	
  of	
  
bacteria.	
  Interestingly,	
  in	
  many	
  cereals	
  such	
  as	
  wheat	
  and	
  corn,	
  addition	
  of	
  such	
  hormones	
  
stimulates	
  the	
  formation	
  of	
  similar	
  nodule-­‐like	
  structures	
  called	
  paranodules	
  and	
  this	
  stimulates	
  
nitrogen	
  fixation.	
  Currently	
  we	
  are	
  performing	
  experiments	
  to	
  optimize	
  the	
  conditions	
  to	
  study	
  



 20 

W'"(#)%"04*Y$50")U0#)%"*0"&*9%$#)(04*A$(-)#.(#'$.*%+*=%,0#%2."2%$6*
9%$#.D*)"*#-.*H)".R30"&.&*A$,0&)44%*Z9"/4F*/'D%#38<$1<0*/[*

*
C%.1"0."1'U4&33'"16'B+%%:3'P:$113+	
  

Faculty	
  Mentor:	
  	
  Jeff	
  Padberg	
  
	
  
We	
  are	
  interested	
  in	
  determining	
  neural	
  features	
  common	
  to	
  all	
  mammals	
  and	
  are	
  therefore	
  
exploring	
  the	
  organization	
  of	
  the	
  brain	
  of	
  a	
  representative	
  species	
  of	
  a	
  very	
  early	
  branch	
  in	
  
mammalian	
  phylogeny,	
  superorder	
  Xenarthra.	
  The	
  nine-­‐banded	
  armadillo	
  is	
  the	
  only	
  extant	
  
xenarthran	
  species	
  that	
  resides	
  in	
  North	
  America	
  and	
  possesses	
  several	
  physical	
  and	
  physiological	
  
features	
  that	
  are	
  uncommon	
  or	
  absent	
  in	
  other	
  mammals.	
  These	
  include	
  an	
  ossified	
  dermal	
  layer	
  
which	
  overlays	
  the	
  majority	
  of	
  the	
  dorsal	
  surface	
  of	
  the	
  animal,	
  and	
  invariably	
  giving	
  birth	
  to	
  
litters	
  of	
  identical	
  quadruplets.	
  We	
  have	
  predicted	
  that	
  the	
  bony	
  exterior	
  of	
  the	
  animal	
  would	
  
necessarily	
  restrict	
  somatosensory	
  input	
  to	
  the	
  brain.	
  In	
  order	
  to	
  determine	
  the	
  functional	
  
organization	
  and	
  architectural	
  features	
  of	
  somatosensory	
  cortex,	
  we	
  have	
  utilized	
  intracortical	
  
microrecording	
  techniques	
  in	
  conjunction	
  with	
  histochemical	
  staining	
  to	
  generate	
  a	
  cortical	
  map	
  
and	
  identify	
  salient	
  structures	
  within	
  the	
  cortex.	
  Under	
  gas	
  anesthesia,	
  the	
  cephalic	
  shield	
  was	
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Nest-­‐box	
  videos	
  of	
  the	
  Western	
  Bluebird	
  (Sialia	
  mexicana,	
  n	
  =	
  4	
  nests)	
  and	
  the	
  Oak	
  Titmouse	
  
(Baeolophus	
  inornatus,	
  n	
  =	
  4	
  nests)	
  were	
  observed	
  to	
  investigate	
  nest	
  attentiveness	
  and	
  avian	
  
breeding	
  behavior.	
  The	
  frequency	
  and	
  duration	
  of	
  incubation	
  bouts	
  on	
  the	
  developing	
  embryo	
  
may	
  play	
  a	
  significant	
  role	
  in	
  the	
  overall	
  fitness	
  of	
  the	
  resulting	
  nestling.	
  To	
  obtain	
  data	
  on	
  avian	
  
nest	
  attentiveness,	
  continuous	
  in-­‐box	
  videos	
  were	
  analyzed	
  using	
  a	
  free,	
  open-­‐source	
  computer	
  
program,	
  CowLog.	
  Although	
  both	
  species	
  increased	
  the	
  proportion	
  of	
  the	
  day	
  incubated	
  during	
  the	
  
laying	
  period,	
  neither	
  increased	
  the	
  proportion	
  of	
  night	
  incubated	
  in	
  the	
  last	
  two	
  nights	
  of	
  laying.	
  
Daytime	
  bout	
  duration	
  gradually	
  increased	
  in	
  Oak	
  Titmouse	
  nests	
  but	
  not	
  in	
  Western	
  Bluebird	
  
nests.	
  Nighttime	
  bout	
  duration	
  for	
  Oak	
  Titmouse	
  nests	
  appeared	
  to	
  decrease	
  in	
  the	
  last	
  two	
  nights	
  
of	
  the	
  laying	
  period,	
  while	
  no	
  change	
  was	
  apparent	
  in	
  Western	
  Bluebird	
  nests.	
  Incubation	
  at	
  
Western	
  Bluebird	
  nests	
  was	
  characterized	
  by	
  shorter	
  and	
  more	
  frequent	
  incubation	
  bouts,	
  
compared	
  to	
  Oak	
  Titmouse	
  nests.	
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Axon	
  degeneration	
  is	
  a	
  pathologic	
  hallmark	
  of	
  many	
  neurological	
  conditions,	
  but	
  the	
  molecular	
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also	
  used	
  as	
  a	
  control	
  in	
  this	
  experiment	
  and	
  did	
  not	
  differentiate	
  when	
  introduced	
  to	
  RA	
  or	
  
DMSO4.	
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also	
  include	
  more	
  lysine	
  and	
  arginine	
  phosphate	
  contacts	
  respectively	
  while	
  linear	
  complexes	
  
included	
  essentially	
  equivalent	
  numbers	
  of	
  Lys/Arg	
  phosphate	
  contacts.	
  Together	
  these	
  findings	
  
suggest	
  a	
  potentially	
  important	
  role	
  for	
  indirect	
  readout	
  backbone	
  contacts	
  in	
  protein-­‐DNA	
  
complexes	
  involving	
  helical	
  curvature.	
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Retinoids	
  are	
  essential	
  for	
  such	
  critical	
  life	
  processes	
  as	
  cellular	
  adhesion	
  and	
  proliferation.	
  All-­‐
trans-­‐retinoic	
  acid	
  (t-­‐RA)	
  and	
  9-­‐cis-­‐retinoic	
  acid	
  (9-­‐cis-­‐RA)	
  serve	
  as	
  ligands	
  for	
  retinoic	
  acid	
  and	
  
retinoid	
  X	
  receptors	
  and	
  can	
  form	
  heterodimeric	
  partners	
  with	
  peroxisome	
  proliferators-­‐activated	
  
receptor	
  gamma	
  (PPARgamma).	
  Proliferation	
  and	
  cellular	
  adhesion	
  assays	
  were	
  performed	
  with	
  
K562	
  cells	
  treated	
  with	
  troglitazone,	
  t-­‐RA,	
  9-­‐cis-­‐RA	
  or	
  troglitazone	
  and	
  t-­‐RA	
  or	
  9-­‐cis-­‐RA.	
  Cellular	
  
adhesion	
  assays	
  were	
  conducted	
  on	
  three	
  substrates:	
  fibronectin,	
  FN-­‐120,	
  or	
  FN-­‐40.	
  Our	
  data	
  
suggest	
  that,	
  in	
  the	
  presence	
  of	
  troglitazone,	
  cells	
  treated	
  with	
  t-­‐RA	
  or	
  9-­‐cis-­‐RA	
  increase	
  cellular	
  
adhesion	
  to	
  both	
  fibronectin	
  and	
  FN-­‐120.	
  Additionally,	
  K562	
  cells	
  treated	
  with	
  t-­‐RA	
  or	
  9-­‐cis-­‐RA	
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Tp’Rh(cod)	
  and	
  Tp*Rh(cod)	
  are	
  catalysts	
  containing	
  a	
  rhodium	
  ion	
  and	
  a	
  boron	
  centered	
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De-­‐duplication	
  is	
  the	
  process	
  of	
  detecting	
  and	
  eliminating	
  exactly	
  same	
  or	
  almost	
  similar	
  copies	
  
repeating	
  data.	
  It	
  is	
  a	
  key	
  operation	
  when	
  large	
  organization,	
  such	
  as	
  Acxiom	
  Corporation,	
  receives	
  
data	
  from	
  multiple	
  sources	
  like	
  USPS,	
  survey,	
  etc.,	
  and	
  because	
  those	
  data	
  are	
  prone	
  to	
  be	
  
duplicates	
  entities.	
  	
  If	
  we	
  use	
  hard-­‐coded	
  functions	
  to	
  eliminate	
  duplicate	
  data	
  can	
  cause	
  too	
  much	
  
of	
  resource	
  time	
  and	
  can	
  cause	
  error	
  because	
  of	
  data	
  inconstancy.	
  Interactive	
  de-­‐duplication	
  using	
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system	
  may	
  measure	
  a	
  patient’s	
  weight	
  in	
  pounds	
  while	
  another	
  system	
  uses	
  kilograms.	
  The	
  
Object-­‐Oriented	
  Method	
  for	
  Interoperability	
  (OOMI)	
  utilizes	
  an	
  Integrated	
  Development	
  
Environment	
  (IDE)	
  to	
  model	
  information	
  exchanged	
  between	
  systems	
  and	
  resolve	
  differences	
  in	
  
modeled	
  information	
  to	
  enable	
  systems	
  to	
  interoperate.	
  The	
  focus	
  of	
  this	
  research	
  was	
  to	
  create	
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user	
   will	
   be	
   able	
   to	
   practice	
   exercises	
   without	
   the	
   direct	
   attention	
   and	
   care	
   of	
   medical	
  
professionals.	
  As	
   the	
  user	
  progresses	
   in	
   their	
  ability	
   to	
  perform	
  their	
  exercises,	
   they	
  advance	
   in	
  
the	
  game.	
   	
  This	
  provides	
  direct	
  motivation	
   to	
   improve	
  strength,	
  mobility,	
   and	
   flexibility	
   in	
   their	
  
hands	
  and	
  fingers	
  in	
  order	
  to	
  make	
  progress.	
  The	
  BearClaw	
  system	
  offers	
  a	
  way	
  to	
  improve	
  on	
  the	
  
individualization	
  of	
  the	
  rehabilitation	
  process	
  and	
  an	
  increase	
  in	
  field	
  standards.	
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As	
  technology	
  advances	
  forward,	
  the	
  lives	
  of	
  humans	
  have	
  become	
  more	
  and	
  more	
  convenient.	
  
Today,	
  one	
  of	
  the	
  most	
  intensely	
  studied	
  areas	
  of	
  technology	
  is	
  robotics	
  -­‐!the	
  future	
  revolutionary	
  
!""#$!%&'()*(+!%,$%-.(/)0)12(!3'(!0#'(1)(&!334()51(!22$6%'-(1!2,2(!%-(#'!3%(173)567('8"'3$'%&'2(
!"#$%&'()*%+$"*,-.%/)*0%12+23"4%)55!"4)3"2*-%&)6$%)!1$)70%+$$*%$(5!20$7%"*%2'1%!"6$-8%-'4&%)-%
robotic!vacuum	
  cleaners,	
  toys,	
  and	
  machines	
  that	
  explore	
  space.	
  As	
  the	
  popularity	
  of	
  the	
  use	
  of	
  
robots	
  increases,	
  more	
  and	
  more	
  research	
  and	
  studies	
  have	
  been	
  conducted	
  to	
  the	
  development	
  of	
  
!"#"$%&'())*%&($%"+,-	
  
The	
  research	
  goal	
  of	
  this	
  project	
  is	
  to	
  introduce	
  a	
  new	
  type	
  of	
  programmed	
  robot:	
  Robo	
  Librarian.	
  
Robo	
  Librarian	
  is	
  a	
  robot	
  that	
  can	
  potentially	
  be	
  implemented	
  in	
  libraries	
  to	
  assist	
  librarians	
  in	
  



 37 

>0#-.,0#)(2*
	
  
	
  
	
  

X%<+R9%4.*N$0"2+%$,0#)%"2*+%$*0*])2(%'2*3'$5.$21*S^'0#)%"*
B+"16%1'(/.&34'"16'>.%8"/'93"0.3+")3'

Faculty	
  Mentor:	
  	
  Danny	
  Arrigo'
	
  



 38 

/.$)G0#)G.R302.&*V0'22RT."5."&$.*0"&*>)&<%)"#*\'0&$0#'$.*I'4.2*
*

JR3<.$3&'93)14'
Faculty	
  Mentor:	
  	
  Clarence	
  Burg	
  

	
  
New	
  numerical	
  integration	
  formulas	
  based	
  on	
  Gauss-­‐Legendre	
  quadrature	
  and	
  midpoint	
  rule	
  are	
  
developed.	
  These	
  formulas	
  use	
  a	
  weighted	
  average	
  of	
  function	
  evaluations	
  at	
  a	
  certain	
  locations	
  in	
  
[a,	
  b].	
  These	
  new	
  formulaÂ	
  use	
  derivatives	
  to	
  increase	
  the	
  order	
  of	
  accuracy.	
  The	
  concept	
  of	
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Testing	
  linear	
  combinations	
  of	
  normal	
  group	
  means	
  with	
  unequal	
  variances	
  and	
  possibly	
  unequal	
  
samples	
  sizes	
  using	
  a	
  t-­‐statistic	
  is	
  a	
  well	
  known	
  problem	
  for	
  which	
  the	
  effective	
  degrees	
  of	
  
freedom	
  are	
  unknown.	
  Satterthwaite	
  (1946)	
  and	
  Welch	
  (1947)	
  set	
  forth	
  their	
  approximations	
  
based	
  on	
  the	
  ratio	
  of	
  combinations	
  of	
  fourth	
  moments,	
  and	
  their	
  methodology	
  remains	
  the	
  de	
  
facto	
  standard.	
  We	
  propose	
  a	
  new	
  approach	
  that	
  extends	
  their	
  results	
  by	
  defining	
  what	
  we	
  call	
  
Measure	
  of	
  Equivalent	
  Exchange	
  (MEE),	
  which	
  is	
  a	
  function	
  of	
  a	
  tuning	
  parameter,	
  τ,	
  and	
  the	
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Majestic,	
  powerful,	
  awe-­‐inspiring,	
  and	
  critically	
  endangered	
  –	
  all	
  of	
  these	
  characteristics	
  describe	
  
the	
  remaining	
  subspecies	
  of	
  Panthera	
  tigris	
  left	
  in	
  the	
  wild.	
  	
  In	
  recent	
  decades	
  tiger	
  populations	
  
have	
  plummeted	
  by	
  over	
  50%	
  throughout	
  their	
  shrunken
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underwent	
  an	
  ovariectomy	
  or	
  sham	
  surgery	
  at	
  8	
  weeks	
  of	
  age.	
  At	
  12	
  weeks,	
  the	
  mice	
  were	
  
sacrificed,	
  mesenteric	
  arteries	
  dissected,	
  and	
  smooth	
  muscle	
  cells	
  isolated.	
  Lack	
  of	
  gonadal	
  
estrogen	
  production	
  was	
  verified	
  by	
  a	
  reduction	
  (p=0.004)	
  in	
  uterine	
  weights.	
  No	
  significant	
  
difference	
  (p=0.496)	
  in	
  weight	
  gain	
  between	
  mice	
  groups	
  was	
  observed.	
  Ratiometric	
  fluorescent	
  
imagining	
  was	
  conducted	
  on	
  isolated	
  cells	
  loaded	
  with	
  the	
  Ca2+	
  fluorescent	
  dye,	
  fura-­‐2AM.	
  Cells	
  
isolated	
  from	
  the	
  mesenteric	
  arteries	
  of	
  OVX	
  mice	
  (n=23)	
  demonstrated	
  an	
  increased	
  (p<0.001)	
  
intracellular	
  Ca2+	
  response	
  to	
  the	
  CaL	
  agonist,	
  FPL64176	
  (1x10-­‐6),	
  compared	
  to	
  the	
  sham	
  mice	
  
(n=15).	
  These	
  results	
  suggest	
  that	
  the	
  loss	
  of	
  in	
  vivo	
  estrogen	
  leads	
  to	
  the	
  enhanced	
  influx	
  of	
  Ca2+	
  

into	
  arterial	
  cells	
  which	
  may	
  lead	
  to	
  a	
  chronic	
  elevation	
  of	
  vascular	
  tone	
  in	
  postmenopausal	
  
women.	
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Aquatic	
  cranefly	
  larvae	
  (Order	
  Diptera,	
  Family	
  Tipulidae)	
  are	
  important	
  consumers	
  of	
  detritus.	
  	
  
Based	
  on	
  ecological	
  stoichiometry	
  theory,	
  we	
  predicted	
  the	
  low-­‐body	
  C:P	
  Tipula	
  would	
  have	
  faster	
  
growth	
  rates	
  when	
  fed	
  leaves	
  with	
  low	
  compared	
  to	
  high	
  C:P.	
  Tipula	
  were	
  fed	
  maple	
  and	
  oak	
  
leaves	
  incubated	
  at	
  3	
  nutrient	
  levels	
  resulting	
  in	
  a	
  range	
  of	
  leaf	
  C:P	
  from	
  754-­‐5340.	
  Tipula	
  were	
  
fed	
  conditioned	
  leaves	
  ad	
  libitum	
  for	
  28-­‐days	
  having	
  instantaneous	
  growth	
  measured.	
  Tipula	
  grew	
  
more	
  (mean±1se;	
  2.5±0.2%d-­‐1)	
  on	
  low	
  C:P	
  (2850±279	
  and	
  1665±279)	
  oak	
  leaves	
  compared	
  to	
  
growth	
  (2.0±0.2%	
  d-­‐1)	
  	
  on	
  higher	
  C:P	
  oak	
  leaves	
  (5340±279,	
  p=0.0002).	
  Tipula	
  also	
  grew	
  more	
  
(2.2±0.3%	
  d-­‐1)	
  on	
  low	
  C:P	
  (754±327)	
  maple	
  leaves	
  compared	
  to	
  growth	
  (1.2±0.2%	
  d-­‐1)	
  on	
  higher	
  
C:P	
  leaves	
  (3679±327	
  and	
  1184±327,	
  p=0.0002).	
  	
  Tipula	
  grew	
  ~1%	
  d-­‐1	
  slower	
  when	
  fed	
  maple	
  
with	
  a	
  C:P	
  of	
  2105±175	
  compar	
  
ed	
  to	
  individuals	
  fed	
  oak	
  leaves	
  with	
  a	
  C:P	
  of	
  3285±175,	
  which	
  might	
  indicate	
  an	
  interaction	
  
between	
  carbon	
  quality	
  and	
  the	
  organisms’	
  threshold	
  elemental	
  ratio.	
  The	
  positive	
  growth	
  
response	
  of	
  Tipula	
  to	
  eutrophication	
  will	
  provide	
  more	
  accurate	
  predictions	
  of	
  shredder	
  
responses	
  to	
  nutrient	
  enrichment.	
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