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Many	  vascular	  dysfunctions	  demonstrate	  an	  upregulation	  of	  voltage-‐gated,	  L-‐type	  Ca2+	  channels	  
(VGCCs).	  	  Previously,	  our	  lab	  has	  shown	  that	  estrogen	  (E2)	  can	  downregulate	  VGCCs,	  and	  thus,	  
prevent	  excessive	  vasoconstriction.	  	  The	  aim	  of	  this	  study	  is	  to	  determine	  the	  mechanisms	  
associated	  with	  this	  E2-‐
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species	  that	  occurs	  in	  central	  Texas	  originally	  described	  in	  1947	  by	  Lloyd	  Shinners.*	  Several	  
hypotheses	  have	  been	  published	  in	  the	  past	  regarding	  possible	  affinities	  to	  other	  species	  in	  
?-4>*-,+.	  	  Our	  goal	  was	  to	  use	  the	  sequences	  of	  the	  internal	  transcribing	  spacer	  (ITS)	  and	  external	  
transcribing	  spacer	  (ETS),	  regions	  of	  about	  600	  base	  pairs	  each	  found	  in	  nrDNA,	  to	  build	  a	  
phylogeny.	  	  These	  gene	  regions	  are	  commonly	  used	  to	  study	  species	  relationships	  in	  plants.	  	  To	  
accomplish	  our	  goal	  we	  sequenced	  DNA	  obtained	  from	  five	  herbarium	  specimens	  on	  loan	  from	  
universities	  in	  Texas	  with	  representative	  geographic	  sampling.	  	  	  	  Using	  phylogenetic	  analysis,	  we	  
were	  able	  to	  place	  ?2(>*4.*-4	  in	  a	  phylogenetic	  tree	  with	  other	  ?-4>*-,+	  species	  and	  determine	  that	  
?2	  >*4.*-4	  is	  most	  closely	  related	  to	  ?2	  .&-4>,.$.	  and	  falls	  within	  the	  @8"%"#-,%,<"	  section	  of	  
?-4>*-,+.	  
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Acquisition	  of	  nitrogen	  from	  the	  soil	  is	  a	  major	  issue	  for	  sustainable	  agriculture	  leading	  to	  an	  
increasing	  dependence	  on	  fertilizers.	  In	  order	  to	  minimize	  the	  economical,	  ecological	  and	  health	  
hazards	  associated	  with	  such	  treatments,	  we	  need	  to	  take	  advantage	  of	  beneficial	  plant-‐microbe	  
interactions	  like	  root	  nodule	  symbiosis.	  Legumes	  have	  the	  ability	  to	  form	  a	  very	  efficient	  nitrogen-‐
fixing	  symbiosis	  with	  soil	  bacteria,	  rhizobia.	  Unfortunately,	  very	  few	  efficient	  nitrogen-‐fixing	  
symbioses	  exist	  outside	  of	  the	  legume	  family.	  Therefore,	  in	  order	  to	  engineer	  efficient	  nitrogen	  
fixation	  in	  non-‐legumes,	  we	  need	  to	  better	  understand	  the	  mechanisms	  underlying	  the	  
establishment	  of	  the	  rhizobium-‐legume	  symbiosis.	  Genetic	  studies	  in	  model	  legumes	  identified	  
several	  genes	  that	  are	  required	  for	  the	  establishment	  of	  this	  symbiosis.	  	  Among	  them,	  a	  nuclear	  
calcium	  and	  calmodulin-‐dependent	  kinase	  (CCaMK),	  called	  DMI3,	  acts	  as	  decoder	  of	  calcium	  
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How	  an	  organism	  reacts	  to	  environmental	  changes	  is	  crucial	  for	  survival	  and	  homeostasis.	  	  
Measuring	  changes	  in	  hormone	  production	  can	  be	  used	  to	  assess	  the	  interaction	  between	  an	  
organism	  and	  its	  environment.	  	  Corticosterone	  is	  the	  major	  hormone	  produced	  when	  an	  organism	  
perceives	  a	  stressor.	  	  By	  quantifying	  this	  hormone,	  researchers	  can	  determine	  the	  sensitivity	  of	  
the	  stress	  response	  and	  determine	  if	  this	  sensitivity	  is	  consistent	  among	  groups	  of	  organisms.	  	  
While	  little	  is	  known	  about	  the	  stress	  physiology	  of	  amphibians,	  they	  are	  a	  useful	  model	  group	  to	  
study	  as	  they	  are	  especially	  susceptible	  to	  changes	  in	  their	  environment,	  and	  may	  therefore	  be	  
more	  susceptible	  to	  stress.	  	  In	  this	  study,	  plasma	  corticosterone	  concentrations	  of	  subarctic	  wood	  
frogs	  (J4&8,H"&*.(.'%K"&4#$.)	  were	  measured	  and	  compared	  with	  a	  temperate	  wood	  frog	  
population,	  as	  well	  as	  three	  other	  congeneric	  species.	  	  Preliminary	  data	  support	  that	  the	  
individuals	  in	  the	  northern	  population	  are	  less	  sensitive	  to	  handling	  stress	  than	  that	  of	  temperate	  
species.	  	  Differences	  in	  stress	  sensitivity	  also	  were	  found	  to	  exist	  between	  males	  and	  females,	  and	  
during	  and	  after	  breeding	  seasons.	  	  	  
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Leaf	  litter	  is	  the	  primary	  energy	  and	  nutrient	  source	  for	  biota	  in	  forested	  streams.	  The	  rate	  at	  
which	  leaf	  litter	  decomposes	  determines	  the	  amount	  of	  energy	  and	  nutrients	  available	  to	  higher	  
trophic	  levels.	  Macroinvertebrate	  leaf	  shredders	  directly	  increase	  leaf	  decomposition	  via	  
consumption,	  but	  could	  also	  indirectly	  stimulate	  leaf	  decomposition	  via	  excretion.	  Shredders	  
consume	  leaf	  litter	  and	  excrete	  partially	  digested	  nutrients	  that	  can	  stimulate	  carbon	  
mineralization	  when	  microbes	  on	  leaves	  are	  nutrient	  limited.	  We	  predicted	  shredder	  excretion	  
would	  stimulate	  decomposition	  by	  increasing	  nutrient	  availability	  to	  microbial	  decomposers.	  A	  35	  
day	  laboratory	  experiment	  compared	  indirect	  effects	  of	  M4;$%"	  on	  leaves	  with	  low	  and	  high	  
carbon:phosphorus	  (C:P).	  Microbial	  respiration	  was	  significantly	  higher	  in	  both	  the	  high	  C:P	  
treatment	  and	  when	  M4;$%"(were	  present	  (p=0.0003).	  Mass	  loss	  was	  significantly	  different	  
between	  the	  treatments	  (p<0.0001).	  High	  C:P	  leaves	  lost	  more	  mass	  than	  low	  C:P	  leaves	  (p=0.02);	  
but	  there	  was	  no	  difference	  with	  M4;$%"(present	  or	  absent	  (p=0.19).	  Increased	  nutrients	  from	  
M4;$%"(presence	  affected	  only	  microbial	  respiration.	  Initial	  leaf	  C:P	  affected	  both	  microbial	  
respiration	  and	  leaf	  breakdown,	  indicating	  that	  leaf	  C:P	  has	  a	  stronger	  influence	  on	  decomposition	  
than	  the	  M4;$%"(nutrient	  additions.	  Difference	  in	  microbial	  communities	  might	  explain	  these	  
results.	  M4;$%"(excretion	  could	  labile	  for	  only	  microbial	  communities	  on	  high	  leaf	  C:P,	  which	  
suggests	  differences	  in	  nutrient	  demand.	  The	  Leaf	  C:P	  was	  a	  major	  factor	  in	  determining	  leaf	  
decomposition,	  but	  indirect	  effects	  of	  macroinvertebrate	  excretion	  can	  stimulate	  the	  microbial	  
community,	  increasing	  the	  energy	  available	  to	  higher	  trophic	  levels.	  
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	   Sodium	  ion	  concentrations	  are	  rising	  in	  streams	  across	  the	  United	  States	  from	  road	  deicers,	  
water	  softeners,	  fertilizers,	  and	  weathering	  of	  rock	  exposed	  by	  mining	  and	  drilling.	  Pulsed	  high	  
concentration	  sodium	  additions	  reduce	  biological	  diversity	  in	  streams	  by	  interfering	  with	  
osmoregulation.	  Conversely,	  addition	  of	  sodium	  in	  terrestrial	  environments	  relieves	  sodium	  
limitation	  in	  detritivores	  and	  increases	  taxa	  diversity	  and	  decomposition	  rate	  of	  detritus.	  The	  
effects	  of	  low	  concentration	  chronic	  sodium	  additions	  on	  aquatic	  detritivores	  have	  not	  been	  well	  
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concept	  of	  the	  common	  symbiotic	  pathway	  (CSP).	  Some	  of	  these	  CSP	  genes	  are	  also	  present	  in	  
cereals	  and	  are	  required	  for	  AM	  symbiosis.	  This	  means	  that	  some	  components	  required	  for	  
nitrogen	  fixation	  are	  already	  present	  in	  cereals.	  Other	  studies	  revealed	  that	  plant	  hormones	  such	  
as	  auxins	  and	  ethylene	  play	  key	  roles	  in	  establishment	  of	  these	  symbioses.	  For	  instance,	  auxins	  
have	  been	  shown	  to	  induce	  the	  formation	  of	  nodule-‐like	  structures	  (NLS)	  in	  roots	  of	  )*:4#">,(
&-$+#"&$%"(in	  the	  absence	  of	  bacteria.	  Transcriptomic	  studies	  in	  )2(&-$+#"&$%"	  revealed	  genes	  that	  
lead	  to	  the	  formation	  of	  these	  NLS.	  Interestingly,	  in	  cereals	  addition	  of	  auxin	  stimulates	  the	  
formation	  of	  similar	  root	  structures.	  Unfortunately,	  our	  knowledge	  of	  NLS	  formation	  in	  cereals	  is	  
still	  fragmentary.	  For	  example,	  the	  host	  genes	  controlling	  the	  formation	  of	  these	  NLS	  in	  cereal	  
roots	  are	  still	  unknown.	  In	  this	  study	  we	  investigated	  the	  formation	  of	  NLS	  under	  different	  
conditions	  and	  their	  regulation	  by	  genes	  from	  the	  common	  symbiotic	  pathway.	  	  
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Availability	  of	  nutrients	  is	  a	  major	  constraint	  for	  crop	  productivity	  and	  sustainable	  agriculture.	  
Over	  the	  last	  decades,	  there	  has	  been	  an	  excessive	  dependence	  on	  fertilizers	  with	  dire	  economic	  
and	  ecological	  consequences.	  Taking	  better	  advantage	  of	  beneficial	  plant-‐microbe	  symbioses	  is	  a	  
promising	  alternative	  to	  improve	  crop	  yields	  while	  maintaining	  agricultural	  sustainability.	  The	  
two	  most	  efficient	  plant-‐microbe	  symbioses	  are	  the	  ones	  with	  nitrogen-‐fixing	  bacteria,	  rhizobia,	  
and	  with	  arbuscular	  mycorrhizal	  fungi.	  In	  both	  these	  symbioses	  the	  plant	  benefits	  by	  improved	  
nutrient	  uptake.	  While	  associations	  with	  nitrogen-‐fixing	  bacteria	  are	  limited	  to	  legumes,	  more	  
than	  85%	  of	  land	  plants	  (including	  cereals)	  can	  form	  symbioses	  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.	  Some	  of	  these	  genes	  are	  required	  for	  both	  these	  symbioses.	  
This	  has	  led	  to	  the	  concept	  of	  the	  common	  symbiotic	  pathway	  (CSP).	  Some	  of	  the	  CSP	  genes	  are	  
also	  present	  in	  cereals	  and	  are	  required	  for	  AM	  symbiosis.	  This	  means	  that	  some	  components	  
required	  for	  nitrogen	  fixation	  are	  already	  present	  in	  cereals.	  Studies	  have	  shown	  that	  plant	  
hormones	  such	  as	  auxins	  and	  ethylene	  also	  play	  significant	  roles	  in	  establishment	  of	  these	  
associations.	  For	  instance,	  auxins	  have	  been	  shown	  to	  induce	  the	  formation	  of	  nodule-‐like	  
structures	  (NLS)	  in	  roots	  of	  )*:4#">,(&-$+#"&$%"(in	  the	  absence	  of	  bacteria.	  Interestingly,	  in	  many	  
cereals	  such	  as	  wheat	  and	  corn,	  addition	  of	  such	  hormones	  induces	  the	  formation	  of	  NLS	  and	  this	  
stimulates	  nitrogen	  fixation.	  Unfortunately,	  our	  knowledge	  of	  NLS	  formation	  in	  cereals	  is	  still	  
fragmentary.	  In	  this	  study	  we	  are	  investigating	  the	  formation	  of	  NLS	  under	  different	  conditions	  
and	  are	  comparing	  NLS	  between	  rice	  and	  Medicago	  roots.	  In	  the	  long	  term,	  we	  plan	  to	  investigate	  
the	  genetic	  pathways	  controlling	  NLS	  formation	  in	  cereals.	  
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Previous	  work	  in	  our	  lab	  established	  a	  web-‐based	  tool	  to	  “translate	  time”	  using	  statistical	  methods	  
that	  convert	  dates	  of	  brain	  developmental	  milestones	  in	  experimental	  species	  to	  the	  
corresponding	  dates	  in	  humans.	  Using	  this	  unique	  method,	  we	  can	  now	  more	  accurately	  compare	  
maturation	  between	  test	  species	  and	  children.	  We	  questioned	  whether	  studies	  previously	  
completed	  in	  experimental	  species	  pertaining	  to	  anesthesia	  intervals,	  drug	  administration,	  and	  
vaccination	  ages	  had	  used	  appropriate	  developmental	  times.	  Surprisingly,	  this	  question	  has	  never	  
been	  sufficiently	  addressed,	  as	  laboratories	  typically	  use	  untested	  proportions	  (“dog”	  years),	  or	  
unconfirmed	  rules	  of	  thumb	  (42*.	  rat	  pup	  brain	  development	  at	  1	  week	  =	  human	  brain	  at	  birth).	  
Our	  pilot	  research	  suggests	  that	  many	  vaccines	  were	  tested	  at	  inappropriate	  comparative	  ages.	  
Indeed,	  most	  experimental	  rodent	  pup	  brains	  were	  more	  developed	  at	  testing	  times	  than	  the	  
human	  ages	  that	  were	  considered	  to	  correspond.	  Further	  testing	  is	  required	  to	  ensure	  that	  
treatments	  are	  not	  administered	  to	  children	  during	  what	  we	  now	  understand	  is	  a	  period	  of	  
relative	  immature	  brain	  development.	  Current	  research	  is	  underway	  that	  will	  incorporate	  the	  
more	  accurate	  brain	  developmental	  comparative	  ages	  and	  include	  additional	  organs,	  such	  as	  
intestines,	  livers,	  and	  hearts.	  
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	   Parkinson’s	  disease	  (PD)	  is	  a	  neurodegenerative	  disorder	  characterized	  by	  bradykinesia,	  
rigidity,	  and	  tremor.	  These	  motor	  symptoms	  manifest	  due	  to	  the	  apoptosis	  of	  dopaminergic	  
neurons	  in	  the	  zona	  compacta	  of	  the	  substantia	  nigra	  of	  PD	  patients	  (Schapira).	  The	  cause	  of	  the	  
dopaminergic	  neuron	  death	  remains	  unknown,	  but	  environmental	  and	  genetic	  factors	  have	  been	  
considered	  as	  essential	  aspects	  in	  Parkinson’s	  etiology.	  Other	  characterizations	  of	  PD	  are	  oxidative	  
stress	  and	  the	  development	  of	  lewy	  bodies,	  which	  is	  an	  aggregate	  of	  predominantly	  alpha-‐
synuclein	  and	  Omi/HtrA2.	  
	   There	  are	  two	  forms	  of	  Parkinson’s	  disease:	  Sporadic	  and	  Familial.	  Early	  Parkinson’s	  
research	  focuses	  on	  the	  more	  common	  idiopathic	  or	  sporadic	  Parkinsonism	  looking	  into	  
environmental	  factors	  that	  attribute	  to	  its	  development.	  A	  noted	  reduction	  in	  mitochondrial	  NADH	  
dehydrogenase	  complex	  (Complex	  1)	  activity	  has	  been	  investigated	  as	  a	  possible	  contributor	  to	  
the	  dopaminergic	  death	  in	  PD.	  Investigation	  into	  various	  neurotoxins,	  pesticides,	  and	  other	  
environmental	  factors	  has	  shown	  reductions	  in	  complex	  1	  activity	  indicating	  an	  increased	  risk	  of	  
developing	  parkinsonism	  upon	  exposure.	  	  Investigating	  familial	  forms	  of	  Parkinson’s	  disease	  has	  
identified	  genetic	  mutations	  in	  Pink1	  and	  parkin	  linked	  to	  the	  development	  of	  Parkinsonism.	  
Mutations	  in,	  the	  components	  of	  Lewy	  bodies,	  alpha-‐synuclein	  and	  Omi/HtrA2,	  indicate	  a	  possibly	  
a	  connecting	  mitochondrial	  mechanism	  between	  idiopathic	  and	  familial	  Parkinsonism.	  



 9 

	  
P-.*!,=0(#*%+*R0#'$05*[02*/.G.5%=,."#*%"*X)2-*:%,,'")#).2*%+*#-.*

X07.##.G)55.*>-05.]*B$Z0"202*
*

O&)99%+*'P6'D$&9%"#'%+"'52,,)2'56'Q&22+	  
!"#$%&'()*+&,-N.O/(Q4++'(A:"<.("+:(7*4:(A:"<.(

	  
The	  Fayetteville	  Shale	  has	  experienced	  exponential	  growth	  in	  gas	  well	  development	  over	  the	  last	  
decade,	  yet	  the	  long-‐term	  effects	  of	  unconventional	  gas	  well	  development	  on	  aquatic	  communities	  
remain	  relatively	  unknown.	  In	  spring	  2012	  and	  2013,	  we	  sampled	  12	  sites	  throughout	  the	  eastern	  
Fayetteville	  Shale	  in	  north	  central	  Arkansas.	  Fishes	  were	  sampled	  quantitatively	  using	  backpack	  
electrofishing	  and	  three-‐pass	  depletion	  at	  multiple	  riffle-‐pool	  units	  per	  site.	  We	  examined	  percent	  
sensitive	  taxa,	  percent	  darters,	  percent	  Green	  Sunfish	  J*;,<4.(#'"+*%%$.,	  and	  species	  richness(in	  
relation	  to	  increasing	  gas	  well	  development.	  Pairwise	  correlations	  from	  both	  spring	  2012	  and	  
2013	  show	  persisting	  relationships	  for	  all	  variables,	  except	  species	  richness.	  Proportional	  
abundance	  of	  sensitive	  taxa	  ranged	  from	  19.5	  to	  63.0%	  (2012)	  and	  16.6	  to	  78.2%	  (2013)	  and	  was	  
negatively	  correlated	  with	  gas	  well	  density	  in	  both	  years	  (2012:	  -=	  -‐0.81;	  2013:	  -=-‐0.75).	  
Proportional	  abundance	  of	  darters	  ranged	  from	  6.1	  to	  63.0%	  (2012)	  and	  from	  0.0	  to	  78.2%	  
(2013)	  and	  was	  negatively	  correlated	  with	  gas	  well	  density	  (2012:	  -=	  -‐0.84;	  2013:	  -=-‐0.70).	  	  
Proportional	  abundance	  of	  J2(#'"+*%%$.(ranged	  from	  1.31	  to	  23.6%	  (2012)	  and	  0.0	  to	  47.4%	  (2013)	  
and	  was	  positively	  correlated	  with	  gas	  well	  density	  (2012:	  -=	  0.61;	  2013:(-=0.77).	  We	  used	  partial	  
correlations	  to	  examine	  the	  strength	  of	  the	  relations	  to	  gas	  well	  density	  when	  %	  pasture,	  the	  only	  
significant	  land	  use	  variable,	  was	  held	  constant.	  	  With	  the	  exception	  of	  species	  richness	  all	  other	  
variables	  showed	  the	  strongest	  relationship	  with	  gas	  well	  density	  in	  each	  year.	  Results	  from	  both	  
years	  indicate	  persisting	  disturbance	  at	  the	  study	  sites	  strongly	  linked	  to	  gas	  well	  development.	  	  
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The	  purpose	  of	  this	  research	  is	  to	  determine	  which	  of	  the	  two	  cotton	  species	  Pima	  (Q,..';4$<(
H"-H":*+.*(J.)	  and	  Upland	  ( Q,..';4$<(84-.$&$<(J.)	  would	  thrive	  better	  in	  warmer	  climates	  and	  
which	  one	  has	  a	  higher	  photosynthesis	  rate	  at	  higher	  temperatures.	  	  The	  research	  questions	  were:(
GO(R8"&("-*(&8*(;"&&*-+.(,=(%*"=(&*<;*-"&$-*(4+(*S;"+:4+>(%*"K*.(,=(@4<"("+:(T;%"+:(#,&&,+(>-,U+(
$+:*-(.4<4%"-(>-**+8,$.*(#,+:4&4,+.V(WO(3,U(:,(;8,&,.'+&8*.4.X%*"=(&*<;*-"&$-*(-*.;,+.*.(:4==*-(4+(
@4<"("+:(T;%"+:(#,&&,+V	  The	  two	  species	  were	  started	  from	  seeds	  in	  the	  growth	  chambers	  and	  
then	  transferred	  to	  the	  green	  house	  and	  measured	  at	  ~50	  days	  old.	  	  Leaves	  from	  node	  2	  (young)	  
and	  node	  5	  (more	  mature)	  were	  used	  for	  the	  taking	  temperatures	  and	  measurement	  of	  
photosynthesis.	  	  To	  measure	  abaxial	  leaf	  temperature,	  a	  fine	  wire	  thermocouple	  linked	  to	  an	  
Omega	  data	  logger	  was	  used.	  	  Photosynthesis	  of	  leaves	  at	  different	  temperatures	  was	  measured	  
using	  a	  portable	  PAM	  chlorophyll	  fluorometer.	  	  We	  found	  in	  both	  species,	  young	  leaves	  were	  
warmer	  throughout	  the	  day	  than	  the	  more	  mature	  node	  5	  leaves,	  although	  differences	  between	  
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the	  species	  were	  not	  as	  clear.	  	  The	  two	  cotton	  species	  also	  had	  a	  different	  pattern	  of	  
photosynthetic	  thermo-‐tolerance.	  	  The	  Pima	  plant	  node	  2	  leaves	  had	  a	  higher	  thermo-‐tolerance	  
than	  the	  node	  5.	  	  The	  node	  2	  leaf	  had	  a	  peak	  photosynthesis	  measure	  at	  35⁰C	  and	  really	  did	  not	  
decline	  a	  whole	  lot	  until	  it	  got	  to	  50⁰C.	  	  The	  Upland	  plant	  showed	  that	  the	  node	  2	  leaf	  had	  a	  higher	  
thermo-‐tolerance	  than	  node	  5.	  	  Node	  5	  leaves	  had	  peak	  photosynthesis	  at	  35⁰C	  and	  really	  did	  not	  
decline	  a	  whole	  lot	  until	  it	  got	  to	  50⁰C.	  	  We	  conclude	  that	  Pima	  and	  Upland	  cotton	  differ	  in	  diurnal	  
leaf	  temperature	  and	  thermal	  tolerance;	  these	  differences	  may	  help	  explain	  why	  Pima	  cotton	  is	  
grown	  in	  hotter	  ands	  drier	  climates	  than	  Upland.	  	  	  
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	   Cancer	  has	  high	  mortality	  rates	  around	  the	  world	  and	  one	  of	  the	  most	  recent	  treatment	  
strategies	  is	  targeting	  the	  telomeres.	  Telomeres	  are	  complex	  nucleoprotein	  structures	  that	  cap	  the	  
end	  of	  linear	  chromosomes.	  	  In	  normal	  somatic	  cells,	  the	  telomeres	  shorten	  with	  each	  division,	  due	  
to	  the	  end-‐replication	  problem.	  Telomerase	  is	  the	  enzyme	  responsible	  for	  telomere	  maintenance	  
in	  some	  normal	  cells	  and	  majority	  of	  malignant	  tumors.	  	  One	  of	  these	  malignant	  tumors	  is	  
glioblastoma,	  a	  lethal	  form	  of	  brain	  cancer.	  The	  malignant	  transformation	  and	  metastasis	  are	  
believed	  to	  be	  driven	  by	  small	  population	  of	  cells	  known	  as	  cancer	  stem	  cells	  (CSCs).	  It	  was	  
previously	  shown	  that	  brain	  CSCs	  treated	  with	  a	  telomerase	  inhibitor	  display	  significant	  short	  and	  
long-‐term	  effects.	  	  While	  the	  long-‐term	  effects	  are	  due	  to	  critical	  telomere	  shortening	  in	  absence	  of	  
telomerase,	  the	  short-‐term	  effects	  were	  surprising.	  We	  hypothesize	  that	  this	  effect	  could	  be	  
explained	  by	  autophagy.	  	  Autophagy	  is	  a	  form	  of	  cell	  death	  that	  occurs	  when	  the	  cell	  undergoes	  
degradation	  of	  organelles	  before	  nuclear	  destruction.	  	  APG/ATG	  proteins	  are	  essential	  for	  
autophagy	  and	  were	  seen	  to	  be	  up-‐regulated	  in	  myeloma	  cells	  treated	  with	  telomerase	  inhibitors.	  	  
This	  effect	  suggests	  that	  the	  same	  mechanism	  could	  be	  taking	  place	  in	  glioblastoma.	  	  We	  propose	  
future	  experiments	  with	  brain	  CSCs	  to	  observe	  the	  expression	  levels	  of	  critical	  autophagy	  genes.	  	  
This	  information	  would	  provide	  more	  evidence	  about	  the	  mechanism	  of	  cell	  death	  in	  glioblastoma	  
cells	  treated	  with	  telomerase	  inhibitors.	  	  
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	   In	  wild	  type	  cells	  mitochondria	  are	  scattered	  throughout	  the	  cell	  in	  no	  particular	  pattern.	  In	  
94#&',.&*%4$<(:4.#,4:*$<(cells,	  that	  lack	  the	  protein	  CluA,	  the	  majority	  of	  mitochondria	  are	  
clumped	  in	  one	  area,	  and	  are	  connected	  together	  by	  thin	  membranous	  tubules.	  	  It	  has	  been	  
suggested	  that	  normal	  mitochondrial	  distribution	  is	  necessary	  for	  proper	  ATP	  and	  metabolite	  
targeting	  in	  cells.	  The	  goal	  of	  my	  project	  is	  to	  investigate	  how	  to	  recover	  the	  wild	  type	  phenotype	  
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in	  a	  cell	  that	  lacks	  the	  CluA	  protein.	  	  
	  	  	  	  	  Analysis	  of	  the	  CluA	  protein	  suggests	  that	  it	  may	  be	  a	  linker	  protein,	  serving	  as	  an	  intermediary	  
between	  the	  mitochondria	  and	  a	  motor	  protein	  traveling	  along	  a	  cytoskeletal	  track.	  Recent	  work	  
in	  our	  lab	  and	  others	  has	  shown	  that	  the	  cytoskeleton	  is	  needed	  to	  maintain	  a	  fully	  wild	  type	  
distribution	  of	  mitochondria.	  	  The	  actin	  cytoskeleton	  gives	  a	  cell	  its	  shape	  and	  can	  play	  a	  role	  in	  
moving	  organelles	  to	  move	  from	  place	  to	  place.	  Since	  actin	  can	  regulate	  organelle	  motility,	  I	  
hypothesize	  that	  when	  CluA	  is	  missing	  mitochondria	  will	  clump	  together,	  and	  by	  inhibiting	  actin	  
the	  mitochondria	  will	  be	  allowed	  to	  disperse	  into	  its	  normal	  distribution.	  	  
	  	  	  	  	  	  This	  project	  is	  meant	  to	  study	  the	  effects	  of	  the	  cytoskeleton	  on	  IJTA 	  knockout	  cells.	  I	  believe	  
that	  the	  loss	  of	  interaction	  with	  actin	  in	  c%$AY	  cells	  is	  the	  reason	  the	  mitochondria	  clump	  together.	  
This	  assumes	  mitochondria	  move	  along	  actin,	  so	  if	  actin	  is	  inhibited	  then	  mitochondria	  will	  be	  free	  
to	  move	  about	  on	  their	  own,	  distributing	  themselves	  across	  the	  cell.	  
	  
	  

*
W-%5.*:-5%$%=502#*[."%,.*>.S'."()"6*+%$*B2#.$0(.0. *

	  
O&)99%+)2'N8)+:	  

!"#$%&'()*+&,-/(9-2(74#8"-:(92(6,'*.(
	  
Chloroplasts	  contain	  their	  own	  set	  of	  circular	  DNA,	  the	  structure	  of	  which	  is	  highly	  conserved	  
among	  plant	  species.	  	  It	  is	  relatively	  small	  in	  size,	  with	  a	  typical	  genome	  containing	  about	  150	  kb	  
of	  DNA,	  which	  makes	  it	  very	  useful	  for	  studying	  chloroplast	  genome	  evolution	  and	  phylogenetic	  
relationships.	  	  We	  studied	  chloroplast	  genomes	  of	  10	  plant	  species	  in	  the	  Asteraceae	  family	  that	  
occur	  within	  the	  diverse	  tribe	  Astereae.	  	  These	  include:	  !*%4#4",	  0"##8"-4.	  (Southern	  Hemisphere),	  
plus	  9,*%%4+>*+4",	  0,%&,+4",	  L'<;8',&-4#8$<	  (A.&*-),	  L,%4:">,,	  ?-4>*-,+(.&-4>,.$.,	  ?-4>*-,+(
+*,<*S4#"+$.5(0-":H$-4"5(and(?$&8"<4"((Northern	  Hemisphere).	  	  Enriched	  organellar	  DNA	  was	  
isolated	  from	  plant	  extracts	  using	  a	  recently	  published	  modified	  high	  salt	  method.	  	  This	  method	  
involves	  multiple	  rounds	  of	  centrifugation	  and	  serves	  to	  eliminate	  most	  the	  nuclear	  genomic	  DNA.	  	  
Electrophoresis	  results	  showed	  that	  the	  high	  salt	  method	  is	  an	  effective	  way	  to	  enrich	  for	  
organellar	  DNA	  that	  is	  suitable	  for	  sequencing	  the	  chloroplast	  genomes	  of	  each	  species.	  	  All	  
samples	  have	  been	  successfully	  sequenced	  and	  are	  awaiting	  bioinformatics	  analysis.	  	  
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There	  is	  an	  extremely	  high	  incidence	  rate	  of	  cardiovascular	  disease	  among	  postmenopausal	  
women	  and	  this	  has	  been	  linked	  to	  the	  lack	  of	  estrogen	  in	  their	  blood	  stream.	  L-‐type	  voltage-‐gated	  
calcium	  channels	  are	  the	  primary	  channels	  responsible	  for	  inducing	  the	  constriction	  of	  arteries.	  In	  
women,	  estrogen	  assists	  in	  maintaining	  normal	  vascular	  tone	  by	  limiting	  the	  accumulation	  of	  
calcium	  in	  the	  smooth	  muscle	  cells,	  which	  comprise	  arteries.	  Our	  objective	  is	  to	  determine	  if	  
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estrogen	  depletion	  will	  affect	  calcium	  channel	  mediated	  contraction	  in	  the	  resistance	  arteries,	  (i.e.	  
mesentery	  arteries)	  of	  a	  mouse.	  Female	  mice	  are	  subjected	  to	  either	  an	  ovariectomy	  (OVX)	  or	  
simulated	  ovariectomy	  (SHAM)	  at	  eight	  weeks	  of	  age.	  Later,	  at	  sixteen	  weeks	  of	  age,	  the	  mesentery	  
arteries	  are	  dissected	  out,	  mounted	  in	  a	  perfusion	  chamber	  and	  subjected	  to	  increasing	  
concentrations	  of	  FPL64176.	  FPL	  is	  a	  selective	  agonist	  for	  L-‐type	  calcium	  channels	  and	  therefore,	  
causes	  constriction	  of	  the	  vessel.	  Our	  preliminary	  data	  shows	  that	  the	  uterine	  weight	  of	  the	  SHAM	  
sample	  was	  significantly	  greater	  than	  the	  uterine	  weight	  of	  the	  OVX	  sample.	  When	  total	  body	  
weight	  was	  compared,	  the	  OVX	  mouse	  sample	  was	  significantly	  higher	  than	  the	  SHAM	  sample.	  
However,	  there	  is	  not	  a	  significant	  difference	  in	  the	  contractile	  ability	  of	  a	  mesentery	  artery	  from	  
an	  OVX	  mouse	  versus	  an	  artery	  from	  a	  SHAM	  mouse.	  
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Cadherins	  are	  Ca2+	  dependent	  cell	  to	  cell	  adhesion	  proteins	  that	  can	  be	  classified	  into	  6	  families	  
and	  19	  subfamilies.	  The	  function	  of	  the	  Type-‐I	  (classical)	  family	  of	  cadherins	  in	  animal	  
embryogenesis	  and	  disease	  has	  been	  widely	  studied	  with	  well	  over	  14,000	  publications	  available.	  
However,	  the	  Type-‐II	  (atypical)	  cadherins	  are	  not	  well	  characterized.	  Here,	  we	  are	  going	  to	  focus	  
on	  the	  role	  of	  Cadherin	  18	  (CDH18)	  which	  is	  an	  atypical	  cadherin	  first	  identified	  in	  the	  human	  
adult	  nervous	  system.	  Many	  of	  CDH18’s	  highly	  conserved	  atypical	  cousins	  have	  been	  implicated	  in	  
numerous	  developmental	  pathways	  early	  in	  embryogenesis	  especially	  in	  the	  brain	  and	  the	  
genitourinary	  tract,	  while	  also	  being	  shown	  to	  be	  ectopically	  expressed	  during	  events	  such	  as	  
epithelial	  to	  mesenchymal	  transition,	  tumorigenesis,	  cyst	  formation	  in	  renal	  tube	  cultures	  and	  as	  a	  
marker	  for	  pulmonary	  fibrosis	  in	  mice.	  	  Mutagenic	  studies	  performed	  on	  atypical	  cadherins	  show	  
that	  knockout	  or	  mutation	  in	  the	  cadherin	  genes	  can	  cause	  developmental	  problems	  especially	  in	  
neural	  crest	  development	  and	  nephrogenesis.	  It	  has	  been	  suggested	  that	  CDH18	  mutations	  might	  
play	  a	  role	  in	  the	  development	  of	  colorectal,	  breast	  and	  renal	  carcinoma.	  Preliminary	  data	  indicate	  
that	  in	  the	  genitourinary	  tract	  CDH18	  is	  expressed	  early	  during	  development.	  Moreover,	  
overexpression	  of	  CDH18	  leads	  to	  the	  down-‐regulation	  of	  several	  genes	  involved	  in	  the	  process	  of	  
epithelial	  to	  mesenchymal	  transition.	  Finally,	  we	  discuss	  future	  research	  directions	  to	  elucidate	  
the	  role	  of	  CDH18	  in	  development	  and	  disease.	  
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Caterpillars	  in	  the	  family	  Notodontidae	  typically	  feed	  on	  hardwood	  trees	  and	  sometimes	  cause	  
extensive	  deforestation.	  Some	  species	  perform	  an	  intriguing	  behavior	  known	  as	  girdling.	  They	  
chew	  a	  circular	  groove	  around	  petioles	  or	  stems,	  the	  function	  of	  which	  is	  currently	  unknown.	  An	  
unusual	  notodontid,	  M8*-,"(Z*&8$.,	  feeds	  not	  on	  hardwoods,	  but	  instead	  attacks	  herbaceous	  
euphorbs	  that	  release	  latex	  exudates.	  M8*-,"	  employs	  a	  technique	  similar	  to	  girdling;	  however,	  
they	  do	  not	  chew	  the	  girdle,	  but	  instead	  compress	  the	  stem,	  petiole,	  or	  midrib	  in	  a	  ring	  with	  their	  
mandibles.	  	  Surprisingly,	  the	  plant	  withers	  at	  the	  girdle.	  Caterpillars	  apply	  to	  the	  girdle	  both	  saliva	  
from	  the	  labial	  salivary	  glands	  and	  acid	  from	  the	  ventral	  eversible	  gland	  (VEG).	  The	  VEG	  ordinarily	  
serves	  to	  spray	  acid	  at	  predators.	  Using	  histological	  techniques,	  we	  documented	  that	  VEG	  
secretion,	  not	  saliva,	  causes	  distortion	  of	  plant	  cells	  in	  the	  girdle.	  Histological	  sections	  revealed	  the	  
unexpected	  result	  of	  intact	  cell	  walls	  despite	  compression	  by	  mandibles	  and	  application	  of	  
caterpillar	  secretions.	  The	  epidermal	  and	  cortex	  cells,	  which	  were	  ordinarily	  turgid	  and	  round,	  
were	  distorted	  and	  compressed,	  like	  a	  jigsaw	  puzzle.	  The	  acid-‐growth	  theory	  proposes	  that	  plants	  
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proteins.	   Radical	   damage	   pathways	   often	   involve	   a	   complex	   sequence	   of	   reactions	   initiated	   by	  
reactive	   oxygen	   species	   such	   as	   hydroxyl	   radical	   which	   react	   by	   hydrogen	   atom	   abstraction	   to	  
produce	   protein-‐centered	   radicals.	   	   Direct	   study	   of	   this	   process	   is	   complicated	   by	   the	   fact	   that	  
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products	  must	  also	  be	  formed	  in	  all	  cases,	  indicating	  that	  the	  governing	  reaction	  mechanisms	  are	  
more	  complex	  than	  simple	  dissociative	  charge-‐transfer.	  	  Cu+(1S)	  exhibits	  adduct	  formation	  
exclusively,	  but	  IMS	  experiments	  indicate	  that	  an	  initial	  association	  complex	  of	  low	  mobility	  
undergoes	  isomerization	  within	  the	  drift	  cell	  to	  yield	  a	  second	  adduct	  structure	  of	  higher	  mobility.	  	  
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against	  one,	  one	  against	  all,	  and	  exhausted	  correction	  comparison.	  Since	  this	  is	  a	  research	  project	  
about	  large-‐scale	  multi-‐class,	  it	  is	  impossible	  to	  analyze	  the	  data	  by	  hand.	  As	  a	  result,	  we	  use	  Weka,	  
a	  popular	  machine	  learning	  software	  package,	  to	  run	  the	  datasets.	  The	  experiments	  done	  here	  are	  
interesting,	  although	  not	  comprehensive.	  While	  not	  able	  to	  show	  any	  real	  consistencies	  within	  the	  
context	  of	  these	  experiments,	  these	  results	  do	  present	  some	  serious	  questions	  and	  ideals	  that	  may	  
lead	  to	  future	  experimentation.	  Future	  results	  will	  include	  the	  rest	  of	  the	  planned	  experimentation,	  
and	  perhaps	  some	  ideals	  for	  optimization.	  
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	  LEGO	  MINDSTORMS	  Education	  EV3	  is	  the	  newest	  robot	  making	  kit	  of	  LEGO	  MINDSTORMS	  series,	  
which	  is	  cooperatively	  developed	  by	  MIT	  and	  LEGO.	  In	  this	  project,	  we	  investigate	  this	  educational	  
robot	  kit	  by	  making	  robots	  with	  sensors	  and	  motors.	  The	  purpose	  of	   this	  project	   is	   to	  use	  Lego	  
MINDSTORMS	  series	  as	  an	  educational	   tool	   to	   spark	  kids’	   curiosity	  and	  stimulate	   their	   learning	  
interest	  in	  science	  and	  engineering.	  So	  far,	  our	  group	  has	  built	  several	  robots	  in	  different	  shapes,	  
like	  Gripper,	  Spider	  and	  Ev3rstorms.	  The	  functions	  we	  have	  developed	  for	  our	  Lego	  robots	  include	  
object	   avoidance	   using	   infrared	   sensor,	   voice	   control	   with	   app,	   remote	   control	   using	   wireless	  
phones,	  following	  a	  colorful	  path	  with	  a	  color	  senor.	  In	  our	  outreach	  activities,	  like	  CNSM	  science	  
nights,	  we	  demonstrated	  our	  Lego	  EV3	  robots	   to	  kids.	   It	   turns	  out	   that	  Lego	  EV3	   is	  an	  excellent	  
tool	  in	  educating	  young	  minds	  on	  robotics.	  
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Voice	  control	  over	  devices	  is	  useful	  in	  various	  situations.	  For	  example,	  it	  can	  be	  used	  by	  disabled	  
people	  to	  control	  tools	  or	  machines	  which	  they	  have	  to	  use.	  Voice	  control	  can	  make	  people’s	  lives	  
easier	   since	   it	   does	   not	   require	   any	   extra	   work	   like	   pushing	   buttons	   to	   make	   machines	   move.	  
Therefore,	  voice	   controlled	   interaction	   is	   a	   promising	   research	   field.	   In	   this	   project,	   we	   have	  
investigated	   voice	   control	   with	   an	   Arduino	   robot	   and	   developed	   various	   voice	   commands	   to	  
control	  our	  robot’s	  movement.	  The	  robot	  not	  only	  moves	  by	  voice	  commands	  to	  any	  direction,	  but	  
it	  also	  makes	  some	  special	  movements,	  such	  as	  spin,	  slow-‐down,	  speed-‐up,	  and	  so	  on.	  Currently,	  
we	   are	   working	   on	   making	   the	   robot	   perform	   more	   complicated	   movements	   like	   dancing	   and	  
playing	  music.	  So	  far,	  we	  have	  implemented	  the	  dancing	  and	  music	  features	  separately.	  The	  next	  
step	   is	   to	   make	   the	   robot	   play	   music	   while	   dancing.	   If	   the	   robot	   can	   recognize	   the	   command,	  
perform	   a	   dance,	   and	   produce	   sound,	   it	   can	   be	   used	   in	   situations	   that	   need	   bidirectional	  
communication	  between	  people	  and	  the	  robot.	  
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Weka	  can	  be	  used	  to	  check	  for	  the	  effectiveness	  of	  the	  Naive	  Bayes	  classifier	  given	  different	  
operating	  conditions.	  Even	  though	  the	  Naïve	  Bayes	  is	  simple	  and	  exhibits	  good	  performance	  on	  a	  
variety	  of	  learning	  problems,	  it	  has	  a	  weakness	  that	  researchers	  have	  been	  trying	  to	  overcome;	  the	  
attribute	  independence	  and	  in	  this	  way,	  improve	  the	  performance	  of	  the	  algorithm.	  The	  focus	  of	  
the	  test	  is	  to	  see	  if	  there	  is	  any	  improvement	  over	  singular	  Naive	  Bayes	  when	  it	  is	  applied	  using	  
locally	  weight	  learning.	  For	  each	  dataset,	  Naive	  Bayes	  will	  be	  applied	  singularly	  and	  then	  the	  
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With	  our	  research	  project	  we	  will	  be	  examining	  individuals	  with	  GEDs,	  Bachelor	  degrees,	  and	  
PhDs,	  and	  then	  see	  how	  they	  differ	  economically	  at	  the	  state	  and	  national	  levels.	  There	  are	  two	  
main	  studies	  we	  would	  like	  to	  examine	  from	  this	  research;	  how	  long	  does	  it	  take	  for	  people	  with	  
degrees	  to	  earn	  equal	  profit	  to	  those	  with	  GEDs	  and	  is	  it	  worth	  it	  to	  get	  a	  PhD,	  and	  if	  so,	  where	  
should	  you	  look	  for	  work	  as	  an	  Arkansan?	  
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Nearly	  9	  out	  of	  10	  smokers	  started	  smoking	  by	  age	  18.	  In	  2012,	  23.3%	  of	  high	  school	  students	  
used	  tobacco	  products.	  These	  include	  cigarettes,	  cigars,	  hookah,	  snus,	  smokeless	  tobacco	  and	  
electronic	  cigarettes.	  If	  smoking	  persists	  at	  the	  current	  rate	  among	  youth	  today,	  about	  1	  in	  13	  
Americans	  aged	  17	  years	  or	  younger	  are	  projected	  to	  die	  prematurely	  form	  a	  smoking-‐related	  
illness.	  Our	  goal	  for	  this	  project	  is	  to	  analyze	  and	  solve	  a	  system	  of	  ordinary	  differential	  equations	  
to	  determine	  the	  long-‐term	  behavior	  of	  smoking	  habits	  with	  a	  high	  school	  system.	  
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While	  stock	  prices	  often	  seem	  random,	  a	  major	  indicator	  for	  a	  stock's	  current	  and	  long-‐term	  value	  
is	  the	  assumption	  of	  the	  potential	  rise	  and	  fall	  of	  company	  profit	  levels.	  By	  examining	  the	  trends	  of	  
a	  company's	  cost	  and	  revenue	  over	  time,	  we	  can	  create	  a	  model	  for	  future	  profit.	  Through	  the	  use	  
of	  one-‐variable	  optimization,	  we	  can	  predict	  with	  reasonable	  uncertainty,	  what	  the	  estimated	  
maximum	  profit	  level	  will	  be	  and	  the	  estimate	  time	  at	  which	  it	  could	  occur,	  indicating	  stock	  
potential	  and	  indicating	  an	  estimated	  optimal	  time	  to	  release	  stocks,	  respectively.	  
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A	  lab	  activity	  has	  been	  developed	  to	  teach	  high	  school	  students	  about	  harmonic	  resonance.	  It	  
utilizes	  an	  average	  laptop	  PC	  and	  a	  few	  other	  readily	  available	  components.	  	  The	  project	  includes	  a	  
lesson	  plan	  and	  a	  set	  of	  experiments	  that	  demonstrate	  harmonic	  resonance	  in	  open-‐ended	  tubes.	  A	  
particular	  goal	  of	  this	  project	  is	  to	  keep	  the	  experimental	  materials	  and	  the	  cost	  at	  a	  minimum.	  The	  
experiment	  only	  requires	  a	  PC	  laptop,	  analyzer	  software,	  an	  external	  PC	  speaker,	  microphone,	  and	  
pvc	  pipe.	  The	  experiments	  will	  help	  students	  visualize	  the	  harmonic	  frequencies	  associated	  with	  
the	  tube.	  Students	  will	  be	  able	  to	  compared	  calculated	  values	  for	  the	  harmonic	  frequencies	  for	  
different	  length	  tubes	  to	  measured	  values.	  In	  addition,	  it	  will	  provide	  them	  an	  opportunity	  to	  use	  a	  
frequency	  generator	  and	  spectrum	  analyzer.	  A	  familiarity	  of	  these	  devices	  will	  be	  beneficial	  to	  
them	  in	  their	  college	  physics	  courses.	  	  The	  main	  difficulty	  in	  this	  project	  was	  finding	  software	  that	  
can	  be	  used	  on	  the	  average	  laptop	  PC	  that	  is	  both	  appropriate	  and	  adequate	  for	  running	  resonance	  
experiments.	  The	  software	  would	  be	  required	  to	  act	  as	  a	  signal	  generator	  and	  a	  spectrum	  analyzer.	  
It	  also	  must	  be	  relatively	  easy	  to	  use	  and	  most	  importantly,	  free.	  	  Several	  different	  programs	  were	  
downloaded,	  installed,	  and	  tested.	  	  A	  few	  of	  those	  programs	  met	  all	  of	  the	  software	  requirements.	  	  
After	  performing	  “field	  tests”	  using	  each	  of	  the	  programs,	  the	  best	  was	  selected	  and	  a	  full	  
implementation	  of	  the	  experiment	  was	  performed.	  	  The	  chosen	  software	  performed	  well	  
throughout	  the	  experiments,	  thus	  confirming	  that	  an	  inexpensive,	  readily	  available	  analyzer	  
program	  can	  be	  used	  with	  an	  ordinary	  laptop	  PC,	  within	  the	  classroom	  or	  at	  a	  students’	  home,	  to	  
produce	  meaningful	  experimental	  results.	  
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	  	  	  	  	  	  	  	  X-‐rays	  were	  produced	  and	  directed	  toward	  a	  variety	  of	  samples,	  both	  elemental	  and	  
composite,	  causing	  energy	  excitations	  in	  the	  atomic	  electrons	  of	  the	  samples.	  Subsequent	  
relaxation	  of	  the	  excited	  electrons	  emits	  one	  or	  more	  x-‐rays,	  whose	  energy	  is	  unique	  to	  radiation	  
from	  samples	  of	  the	  same	  element.	  In	  this	  way,	  detecting	  the	  characteristic	  x-‐rays	  an	  irradiated	  
sample	  emits	  allows	  one	  to	  determine	  a	  sort	  of	  “fingerprint”	  of	  any	  element	  studied.	  These	  x-‐rays	  
were	  detected	  and	  their	  energies	  recorded	  for	  many	  different	  samples,	  which	  values	  are	  
corroborated	  by	  literature	  standards.	  K,	  L,	  and	  M-‐shell	  transitions	  are	  observed.	  Having	  collected	  a	  
small	  library	  of	  the	  characteristic	  x-‐rays	  of	  several	  elements,	  the	  composition	  of	  two	  “unknown”	  
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samples	  is	  also	  determined.	  In	  addition,	  Moseley’s	  empirical	  laws	  for	  the	  relationship	  between	  
atomic	  number	  and	  the	  energies	  of	  emitted	  x-‐rays	  are	  verified.	  
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The	  Narrow	  Line	  Emission	  from	  an	  Active	  Galactic	  Nuclei	  contains	  the	  Balmer	  Hβ	  emission	  
line.	  	  These	  lines	  are	  believed	  to	  come	  from	  material	  further	  from	  the	  central	  black	  hole.	  	  The	  Hβ	  
line	  can	  be	  used	  to	  determine	  the	  velocity	  of	  the	  gas.	  	  The	  luminosity	  of	  the	  black	  hole	  can	  be	  
determined	  by	  applying	  the	  extinction	  correction	  to	  the	  spectral	  files.	  	  The	  extinction	  correction	  
accounts	  for	  the	  amount	  of	  light	  that	  our	  own	  galaxy	  absorbs,	  giving	  the	  true	  luminosity	  of	  the	  
AGN.	  	  
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acoustic	  environment.	  In	  relation	  to	  many	  provided	  acoustic	  foams	  and	  felts,	  this	  project	  seeks	  to	  
quantify	  three	  frequency	  dependent	  quantities;	  namely,	  the	  absorption	  coefficient,	  acoustic	  
impedance,	  and	  complex	  wave	  number	  values.	  These	  are	  obtained	  by	  utilizing	  an	  impedance	  tube	  
in	  which	  two	  microphones	  simultaneously	  measure	  the	  forward	  and	  backward	  components	  of	  
generated	  plane	  waves	  within	  the	  tube.	  Data	  analysis	  of	  the	  complex	  microphone	  response	  
measurements	  is	  conducted	  in	  two	  ways;	  one	  which	  follows	  a	  featured	  procedure	  in	  an	  ASTM	  
International	  standard	  and	  another	  which	  is	  derived	  to	  accommodate	  for	  a	  one	  inch	  air	  gap	  in	  the	  
experimental	  setup.	  In	  order	  to	  aid	  in	  the	  analysis	  of	  these	  complex	  quantities,	  Python	  code	  
templates	  are	  created	  to	  read	  in	  test	  data,	  generate	  acoustic	  plots,	  and	  also	  validate	  prior	  work	  
with	  past	  samples	  in	  which	  the	  data	  was	  evaluated	  using	  various	  formatted	  equations	  within	  
Microsoft	  Excel.	  Organizing	  these	  results	  can	  lead	  into	  the	  discussion	  of	  how	  to	  specifically	  
arrange	  and	  utilize	  the	  materials	  to	  both	  maximize	  their	  acoustic	  performance	  based	  upon	  a	  
material’s	  density	  and	  minimize	  excess	  ambient	  noise	  on	  manned	  space	  vehicles.	  	  	  
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My	  research	  includes	  the	  study	  of	  the	  H-‐alpha	  line	  of	  certain	  Be	  type	  stars	  to	  learn	  about	  the	  
envelope	  of	  gas	  that	  surrounds	  the	  stars.	  It	  is	  not	  well	  known	  how	  these	  gas	  envelopes	  form	  or	  the	  
mechanics	  of	  the	  gas	  itself.	  I	  have	  used	  the	  UCA	  fiber	  fed	  spectrograph	  in	  conjunction	  with	  the	  
Image	  Reduction	  and	  Analysis	  Facility	  (IRAF)	  software	  to	  study	  the	  gas	  envelopes.	  The	  IRAF	  
software	  takes	  collected	  data	  and	  reduces	  it	  down	  to	  a	  useful	  form	  to	  properly	  extract	  data	  
relevant	  to	  the	  H-‐alpha	  emission	  line.	  Seeing	  how	  the	  H-‐alpha	  line	  varies	  over	  time	  through	  
spectroscopy	  gives	  vital	  information	  on	  the	  formation	  and	  the	  structure	  of	  these	  structures.	  	  Since	  
Dr.	  Austin	  has	  been	  collected	  data	  for	  nearly	  a	  decade	  now,	  I	  am	  able	  to	  compare	  my	  research	  to	  
his	  previous	  work	  to	  see	  some	  of	  these	  changes.	  
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The	  range	  of	  alpha	  particles	  through	  copper	  foil	  was	  measured	  using	  a	  multichannel	  analyzer	  
(MCA).	  The	  experiment	  evaluated	  the	  relationship	  between	  the	  range	  of	  alpha	  particles	  emitted	  
from	  an	  Americium-‐241	  source	  and	  the	  thickness	  of	  the	  medium	  (copper)	  it	  entered.	  Results	  
showed	  that	  as	  the	  thickness	  of	  copper	  increased,	  the	  range	  of	  alpha	  particles	  passing	  through	  it	  
decreased.	  This	  indicated	  that	  the	  alpha	  particles	  lost	  energy	  via	  electrostatic	  interactions	  with	  the	  
medium	  through	  which	  they	  passed,	  and	  that	  the	  total	  energy	  lost	  was	  the	  accumulation	  of	  
multiple	  interactions	  undergone	  by	  the	  alpha	  particles	  as	  they	  passed	  through	  the	  medium.	  
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When	  Na-‐22	  decays	  it	  has	  a	  99.95%	  chance	  that	  it	  will	  emit	  a	  positron.	  	  When	  a	  positron	  is	  emitted	  
it	  undergoes	  an	  annihilation	  reaction	  with	  an	  electron,	  which	  releases	  two	  gamma	  rays.	  	  These	  
gamma	  rays	  will	  be	  in	  coincidence	  with	  one	  another.	  	  The	  purpose	  of	  this	  experiment	  is	  to	  verify	  
these	  gamma	  rays	  are	  coincident	  to	  each	  other	  using	  two	  detectors,	  delay	  amplifier,	  and	  a	  gate.	  	  By	  
changing	  the	  angle	  in	  which	  the	  detectors	  are	  related	  to	  each	  other	  relative	  to	  the	  source	  there	  is	  a	  
clear	  maximum	  in	  the	  intensity	  of	  the	  desired	  gamma	  rays	  to	  verify	  that	  they	  are	  coincident.	  
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Exoplanets	  capture	  the	  imagination	  of	  the	  public,	  give	  scientists	  ideas	  on	  planetary	  formation,	  and	  
their	  future	  study	  may	  one	  day	  answer	  questions	  on	  the	  existence	  of	  life	  elsewhere	  in	  the	  universe.	  
One	  method	  used	  to	  detect	  exoplanets	  is	  known	  as	  the	  transit	  method.	  It	  involves	  observing	  the	  
change	  in	  a	  star’s	  brightness	  caused	  by	  an	  orbiting	  planet.	  As	  an	  exoplanet	  orbits	  its	  host	  star	  it	  
may	  pass	  between	  the	  star	  and	  Earth	  and	  cause	  a	  decrease	  in	  brightness	  which	  can	  be	  detected.	  
This	  dip	  in	  brightness	  is	  very	  small	  and	  thus	  difficult	  to	  detect.	  It	  had	  been	  thought	  that	  the	  transit	  
method	  required	  the	  use	  of	  large	  aperture	  telescopes	  and	  would	  be	  beyond	  the	  abilities	  of	  smaller	  
observatories.	  Recent	  papers	  by	  researchers	  such	  as	  Morris	  (2011)	  and	  Sergison	  (2013)	  have	  
demonstrated	  procedures	  used	  to	  detect	  transiting	  exoplanets	  with	  small	  aperture	  telescopes	  
such	  as	  the	  one	  at	  the	  University	  of	  Central	  Arkansas.	  The	  purpose	  of	  this	  project	  is	  to	  detect	  the	  
transits	  of	  known	  exoplanets	  through	  differential	  photometry	  by	  implementing	  the	  procedures	  
explained	  by	  Morris	  and	  Sergison.	  Further	  discussion	  is	  given	  to	  the	  possibility	  of	  meaningful	  
contributions	  to	  the	  study	  of	  exoplanets	  from	  researchers	  with	  similar	  equipment.	  
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Studies	  have	  shown	  that	  exposure	  to	  microgravity	  results	  in	  the	  loss	  of	  bone	  mass.	  This	  study	  aims	  
to	  determine	  the	  variations	  in	  elastic	  modulus	  of	  rat	  femurs	  under	  microgravity	  conditions	  and	  
radiation	  exposure.	  	  Data	  obtained	  here	  will	  serve	  as	  a	  model	  for	  the	  effects	  of	  space-‐flight	  on	  
bones.	  	  Microgravity	  was	  simulated	  by	  hind	  limb	  suspension	  of	  the	  rats	  via	  the	  tail	  for	  two	  weeks.	  
Radiation	  exposure	  occurred	  during	  the	  same	  time	  as	  suspension	  with	  a	  dose	  10	  grays	  given	  over	  
the	  same	  time	  period.	  The	  animals	  were	  then	  sacrificed	  and	  the	  femurs	  were	  surgically	  extracted	  
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and	  cleaned	  of	  the	  adhering	  soft	  tissue.	  The	  experimental	  technique	  used	  to	  attain	  elasticity	  began	  
with	  the	  design	  and	  development	  of	  an	  apparatus	  for	  securing	  the	  bones	  at	  both	  ends	  while	  a	  force	  
was	  exerted	  upward	  near	  the	  center	  of	  the	  shaft	  section	  of	  bone	  creating	  three-‐point	  bending.	  
Measurements	  were	  recorded	  for	  the	  mechanical	  force	  on	  the	  bone	  as	  a	  function	  of	  displacement	  
for	  the	  stress	  point	  and	  applied	  to	  the	  Young’s	  Modulus	  equation	  to	  calculate	  elasticity.	  The	  data	  
shows	  that	  microgravity	  does	  affect	  the	  elasticity	  of	  the	  bones.	  While	  more	  experiments	  will	  be	  
needed	  to	  fully	  understand	  the	  effect	  of	  space	  travel	  on	  humans;	  the	  data	  presented	  here	  will	  be	  a	  
useful	  model	  for	  the	  effects	  of	  space	  flight	  on	  bones.	  This	  model	  can	  then	  further	  be	  used	  in	  the	  
design	  of	  experiments	  to	  help	  improve	  our	  understanding	  of	  the	  human	  body	  under	  microgravity	  
conditions.	  
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In	  this	  experiment,	  the	  scattering	  of	  Hydrogen	  ions	  by	  Quartz,	  Silicon,	  and	  Gold-‐Silicon	  foils	  was	  
measured.	  A	  Hydrogen	  beam	  produced	  by	  a	  particle	  accelerator	  bombarded	  targets	  made	  of	  thin	  
films	  of	  Quartz,	  Silicon,	  and	  Gold-‐Silicon.	  A	  detector	  was	  placed	  at	  160	  degrees	  to	  the	  target	  and	  
observed	  the	  counts	  of	  deflection	  from	  the	  various	  metals.	  While	  holding	  the	  beam	  energy	  of	  2	  
MeV,	  the	  angle	  at	  which	  the	  detector	  was	  placed,	  and	  the	  type	  of	  beam	  constant,	  the	  Kinematical	  
Scattering	  factor	  K	  was	  calculated.	  Once	  calculated,	  the	  value	  was	  compared	  to	  the	  expected	  value	  
of	  the	  ratio	  of	  the	  final	  and	  initial	  energies.	  In	  addition,	  a	  Helium	  beam	  was	  scattered	  from	  a	  thin	  
Gold-‐Silicon	  foil.	  The	  angle	  of	  the	  detector	  was	  varied	  while	  holding	  the	  beam	  energy	  at	  a	  constant	  
2	  MeV.	  From	  this,	  the	  Rutherford	  elastic	  scattering	  cross-‐section	  factor	  for	  each	  of	  the	  angles	  was	  
calculated.	  The	  experimental	  cross-‐section	  factors	  were	  then	  compared	  with	  accepted	  cross-‐
section	  factors	  at	  those	  angles.	  The	  data	  shows	  a	  clear	  correlation	  between	  the	  counting	  rates	  and	  
mass	  of	  the	  targets,	  as	  expected.	  In	  addition,	  the	  data	  illustrates	  the	  correlation	  between	  the	  angle	  
of	  the	  detectors	  and	  the	  cross-‐section	  factors.	  The	  experiment	  supported	  the	  theoretical	  equations	  
for	  the	  Rutherford	  scattering	  cross-‐section	  and	  angle	  dependency.	  
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Our	  aim	  is	  to	  determine	  if	  unique	  acoustic	  patterns	  exist	  among	  @"+&8*-"(&4>-4.(living	  in	  controlled	  
circumstances	  and	  if	  males	  can	  be	  discriminated	  from	  females	  based	  on	  their	  calls.	  The	  
hypothesized	  complexity	  of	  vocalizations	  will	  potentially	  enable	  a	  vocal	  “fingerprint”	  to	  be	  
developed	  for	  individuals,	  which	  in	  turn	  will	  allow	  for	  vocal	  monitoring	  as	  well	  as	  censusing	  of	  in-‐
situ	  populations	  using	  microphone	  arrays	  placed	  strategically	  over	  the	  tigers’	  home	  ranges.	  
Determination	  of	  sex-‐specific	  vocal	  differences,	  as	  well	  as	  stage	  in	  reproductive	  (estrus)	  cycles	  of	  
females,	  also	  has	  the	  potential	  for	  estimating	  representation	  of	  breeding	  populations.	  
From	  May	  to	  September	  2013,	  38	  tigers	  (22	  females,	  15	  males)	  were	  observed	  and	  recorded	  at	  
three	  study	  sites	  in	  the	  United	  States.	  Recording	  sessions	  occurred	  from	  approximately	  dusk	  to	  
dawn	  (17:00	  to	  09:00)	  using	  the	  Songmeter	  SM2	  Platform	  in	  16-‐bit	  full-‐spectrum	  
uncompressed	  .WAV	  format.	  Targeted	  vocalizations	  included	  prusten,	  subroars,	  and	  long-‐distance	  
calls	  which	  range	  from	  close-‐contact	  vocalization	  to	  communication	  over	  many	  kilometers.	  
Furthermore,	  daily	  weather	  conditions	  (e.g.	  barometric	  pressure,	  humidity)	  were	  recorded	  to	  
analyze	  any	  climatic	  effects	  which	  may	  impact	  our	  ability	  to	  discriminate	  individuals.	  
Raven	  Pro	  spectrogram	  outputs	  were	  utilized	  to	  determine	  vocal	  category,	  vocal	  period,	  and	  more	  
specific	  acoustic	  measures,	  including	  but	  not	  limited	  to	  duration	  of	  the	  period,	  duration	  of	  inter-‐
call	  intervals,	  duration	  of	  each	  call,	  duration	  of	  the	  first,	  middle,	  and	  end	  call	  within	  a	  period,	  
number	  of	  calls	  within	  a	  period,	  and	  minimum	  and	  maximum	  fundamental	  frequencies.	  Non-‐
metric	  multidimensional	  scaling	  (NMS)	  determined	  significance,	  which	  relates	  to	  the	  chance	  of	  
identifying	  an	  individual	  based	  on	  a	  call.	  From	  preliminary	  work,	  detectable	  differences	  between	  
common	  calls	  of	  individuals	  hav
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