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Executive	
  Summary	
  
	
  
	
  The	
  Imaging	
  Core’s	
  (IC)	
  two	
  confocal	
  microscopes,	
  a	
  Leica	
  SP5X	
  and	
  a	
  Zeiss	
  LSM710,	
  saw	
  a	
  
combined	
  average	
  usage	
  of	
  41.8	
  hours	
  per	
  week	
  in	
  FY13,	
  which	
  is	
  a	
  3.8%	
  decrease	
  from	
  the	
  
previous	
  year.	
  The	
  Zeiss	
  was	
  used	
  315	
  more	
  hours	
  than	
  the	
  Leica	
  in	
  FY13	
  (1248	
  hours	
  vs.	
  
932	
  hours,	
  respectively).	
  One	
  goal	
  of	
  the	
  IC	
  in	
  the	
  coming	
  year	
  will	
  be	
  to	
  increase	
  use	
  of	
  the	
  
Leica	
  by	
  encouraging	
  researchers	
  to	
  take	
  advantage	
  of	
  the	
  microscope’s	
  unique	
  
capabilities,	
  including	
  a	
  motorized	
  stage,	
  white	
  light	
  laser,	
  high	
  speed	
  scanner	
  and	
  
environmental	
  chamber.	
  	
  	
  
	
  
From	
  FY09	
  through	
  the	
  end	
  of	
  FY13,	
  304	
  different	
  researchers	
  were	
  trained	
  to	
  
independently	
  operate	
  the	
  two	
  confocal	
  microscopes,	
  including	
  students	
  taking	
  the	
  2-­‐credit	
  
course,	
  BSCI427/CBMG688W,	
  Principles	
  of	
  Microscopy.	
  Use	
  of	
  the	
  two	
  microscopes	
  has	
  
already	
  resulted	
  in	
  48	
  publications,	
  bringing	
  the	
  total	
  number	
  of	
  publications	
  made	
  
possible	
  through	
  the	
  use	
  of	
  the	
  IC’s	
  current	
  and	
  previous	
  microscopes	
  to	
  at	
  least	
  94	
  
(detailed	
  below,	
  under	
  “Publications”).	
  	
  	
  	
  	
  	
  
	
  
In	
  FY13,	
  consumable	
  and	
  service	
  contract	
  expenses	
  exceeded	
  the	
  total	
  income	
  collected	
  via	
  
charge-­‐backs	
  by	
  $3,862.	
  Based	
  on	
  the	
  previous	
  year's	
  projections,	
  the	
  IC	
  expected	
  to	
  lose	
  
over	
  $12,500	
  in	
  FY13.	
  The	
  difference	
  in	
  the	
  projected	
  versus	
  actual	
  loss	
  is	
  mostly	
  due	
  to	
  the	
  
Director's	
  successful	
  negotiations	
  with	
  Leica	
  to	
  lower	
  the	
  cost	
  of	
  the	
  SP5X	
  service	
  contract	
  
by	
  $30,408	
  for	
  the	
  2	
  year	
  period	
  from	
  12/23/12	
  through	
  12/23/14.	
  The	
  Director	
  also	
  
negotiated	
  a	
  copyright	
  agreement	
  between	
  Leica	
  and	
  UMD's	
  legal	
  office	
  that	
  allows	
  the	
  IC's	
  
UMD	
  QuickStart	
  Guide	
  to	
  be	
  used	
  as	
  an	
  official	
  (open	
  source)	
  Leica	
  publication.	
  In	
  
exchange,	
  Leica	
  upgraded	
  the	
  SP5X	
  confocal	
  with	
  new	
  reflection-­‐suppression	
  notch	
  filters	
  
(value	
  of	
  $13,915)	
  at	
  no	
  cost.	
  	
  	
  
	
  
The	
  IC	
  implemented	
  a	
  new	
  variable	
  rate	
  system	
  in	
  FY13,	
  where	
  "peak"	
  times	
  (M-­‐F,	
  8am-­‐
6pm,	
  weekends/holidays)	
  were	
  charged	
  at	
  a	
  rate	
  of	
  $26.00/hr	
  and	
  "off-­‐peak	
  times"	
  (all	
  
other	
  times)	
  were	
  charged	
  at	
  $23.00/hr.	
  A	
  total	
  of	
  19.7%	
  of	
  Zeiss	
  users	
  and	
  21.9%	
  of	
  Leica	
  
users	
  took	
  advantage	
  of	
  the	
  lower,	
  off-­‐peak	
  rates.	
  	
  
	
  
Beginning	
  in	
  FY13,	
  the	
  IC	
  will	
  no	
  longer	
  receive	
  temporary	
  subsidies	
  associated	
  with	
  the	
  
acquisition	
  of	
  the	
  two	
  new	
  confocal	
  microscopes.	
  In	
  anticipation	
  of	
  this	
  loss,	
  the	
  IC	
  began	
  
incrementally	
  increasing	
  user	
  fees	
  beginning	
  in	
  FY10,	
  and	
  projected	
  that	
  a	
  7%	
  annual	
  
increase	
  in	
  rates	
  through	
  FY20	
  would	
  be	
  necessary	
  for	
  the	
  facility	
  to	
  remain	
  self-­‐sustaining	
  
(i.e.	
  be	
  able	
  to	
  cover	
  the	
  cost	
  of	
  maintenance	
  and	
  service	
  contracts	
  through	
  user	
  fees	
  alone).	
  
However,	
  due	
  to	
  the	
  unexpected	
  drop	
  in	
  the	
  service	
  contract	
  price	
  for	
  the	
  Leica	
  SP5X,	
  the	
  IC	
  
feels	
  no	
  rate	
  increase	
  will	
  be	
  necessary	
  in	
  FY14.	
  The	
  current	
  rate	
  of	
  $26.00/hr	
  (peak)	
  is	
  still	
  
well	
  below	
  the	
  average	
  rate	
  of	
  $32.50	
  (Table	
  13)	
  charged	
  at	
  similar	
  institutions	
  with	
  
equivalent	
  instrumentation.	
  
	
  
It	
  is	
  worth	
  noting	
  that,	
  while	
  the	
  Director's	
  salary	
  is	
  paid	
  for	
  entirely	
  by	
  CBMG,	
  members	
  of	
  
the	
  department	
  accounted	
  for	
  only	
  2%	
  of	
  sequencer	
  usage	
  and	
  less	
  than	
  50%	
  of	
  confocal	
  
usage	
  in	
  FY13.	
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Introduction	
  
Established	
  in	
  the	
  year	
  2000	
  by	
  the	
  Department	
  of	
  Cell	
  Biology	
  and	
  Molecular	
  Genetics,	
  the	
  
Imaging	
  Core	
  (IC)	
  was	
  designed	
  to	
  enhance	
  research	
  and	
  education	
  at	
  the	
  University	
  by	
  
providing	
  students	
  and	
  faculty	
  with	
  access	
  to	
  sophisticated	
  light	
  microscopes	
  and	
  imaging	
  
instrumentation	
  whose	
  purchase	
  and	
  maintenance	
  costs	
  far	
  exceed	
  the	
  budgets	
  of	
  
individual	
  investigators.	
  	
  Serving	
  as	
  the	
  primary	
  resource	
  for	
  advanced	
  light	
  microscopy	
  in	
  
the	
  Biological	
  Sciences	
  at	
  the	
  University	
  of	
  Maryland,	
  the	
  IC	
  carries	
  the	
  mission	
  of	
  providing	
  
state	
  of	
  the	
  art	
  light	
  microscopy	
  instrumentation,	
  training	
  users	
  in	
  basic	
  and	
  advanced	
  light	
  
microscopy	
  techniques	
  and	
  introducing	
  the	
  latest	
  technology	
  and	
  innovations	
  in	
  light	
  
microscopy.	
  	
  
	
  
Located	
  in	
  room	
  0107	
  Microbiology	
  Building,	
  the	
  IC	
  facility	
  contains	
  9	
  rooms,	
  five	
  of	
  which	
  
are	
  dedicated	
  microscope	
  space,	
  a	
  working	
  darkroom,	
  office	
  space	
  for	
  the	
  Director	
  and	
  a	
  
wet-­‐bench	
  lab	
  space	
  with	
  fume	
  hood.	
  	
  When	
  first	
  established,	
  the	
  IC	
  contained	
  a	
  single	
  
confocal	
  microscope	
  and	
  a	
  deconvolution	
  microscope.	
  	
  Over	
  the	
  years,	
  demand	
  for	
  time	
  on	
  
the	
  instruments	
  increased	
  dramatically,	
  necessitating	
  the	
  purchase	
  of	
  a	
  second	
  confocal	
  in	
  
2008.	
  	
  At	
  present,	
  the	
  IC	
  contains	
  2	
  state-­‐of-­‐the-­‐art	
  confocal	
  microscopes,	
  a	
  deconvolution	
  
microscope,	
  2	
  fluorescence	
  microscopes	
  and	
  an	
  automatic	
  film	
  processor.	
  	
  	
  	
  
	
  
The	
  Director	
  of	
  the	
  IC,	
  Amy	
  Beaven,	
  oversees	
  the	
  routine	
  operation	
  of	
  the	
  laboratory	
  and	
  is	
  
available	
  during	
  normal	
  business	
  hours	
  to	
  provide	
  training	
  on	
  all	
  equipment,	
  guidance	
  on	
  
experimental	
  design,	
  assistance	
  with	
  image	
  analysis	
  and	
  technician-­‐assisted	
  microscope	
  
operation.	
  Since	
  taking	
  over	
  the	
  IC	
  operation	
  in	
  November	
  2005,	
  Ms.	
  Beaven	
  has	
  trained	
  
over	
  456	
  researchers	
  from	
  at	
  least	
  ten	
  different	
  departments	
  in	
  six	
  colleges	
  and	
  three	
  
different	
  campuses	
  of	
  the	
  University	
  of	
  Maryland.	
  	
  	
  	
  
	
  
The	
  IC	
  is	
  used	
  by	
  a	
  diverse	
  group	
  of	
  investigators,	
  including	
  undergraduates,	
  graduate	
  
students,	
  post-­‐docs,	
  technicians	
  and	
  faculty.	
  	
  Students	
  enrolled	
  in	
  the	
  annual	
  2-­‐credit	
  class	
  
CBMG688W/BSCI427,	
  Principles	
  of	
  Microscopy,	
  gain	
  hands-­‐on	
  experience	
  in	
  the	
  operation	
  
of	
  the	
  IC’s	
  fluorescence	
  and	
  Leica	
  SP5X	
  confocal	
  microscope.	
  	
  This	
  course	
  has	
  trained	
  an	
  
average	
  of	
  fifteen	
  students	
  each	
  year	
  for	
  the	
  past	
  ten	
  years.	
  	
  	
  
	
  
In	
  the	
  past,	
  funding	
  for	
  the	
  IC	
  came	
  from	
  a	
  combination	
  of	
  user	
  fees	
  and	
  support	
  	
  
from	
  the	
  University	
  of	
  Maryland.	
  	
  In	
  an	
  effort	
  to	
  become	
  self-­‐sustaining,	
  trends	
  in	
  facility	
  
income,	
  expenses	
  and	
  instrument	
  usage	
  were	
  analyzed	
  over	
  time	
  (the	
  details	
  of	
  which	
  are	
  
published	
  in	
  IC’s	
  FY10-­‐13	
  Annual	
  Reports).	
  The	
  analysis	
  showed	
  that	
  a	
  gradual	
  increase	
  in	
  
hourly	
  instrument	
  rates	
  would	
  be	
  necessary	
  in	
  order	
  for	
  the	
  facility	
  to	
  become	
  financially	
  
independent.	
  As	
  such,	
  user	
  fees	
  were	
  incrementally	
  increased	
  over	
  several	
  years	
  and,	
  
beginning	
  in	
  FY13,	
  the	
  IC	
  expects	
  to	
  cover	
  all	
  maintenance	
  and	
  service	
  contract	
  costs	
  
through	
  user	
  fees	
  alone,	
  with	
  no	
  additional	
  subsidies	
  required	
  from	
  the	
  University	
  (other	
  
than	
  the	
  Director’s	
  salary,	
  which	
  is	
  paid	
  for	
  by	
  CBMG).	
  	
  Current	
  instrument	
  fees	
  are	
  priced	
  
competitively	
  and	
  still	
  well	
  below	
  the	
  average	
  rates	
  charged	
  at	
  similar	
  institutions	
  with	
  
equivalent	
  instrumentation.	
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Facility	
  Mission	
  

The	
  mission	
  of	
  the	
  Imaging	
  Core	
  Facility,	
  located	
  in	
  0107	
  Microbiology	
  Building,	
  is	
  to	
  
enhance	
  research	
  and	
  education	
  within	
  the	
  College	
  by:	
  	
  

• Providing	
  access	
  to	
  state-­‐of-­‐the-­‐art	
  light	
  microscopy	
  and	
  imaging	
  instrumentation.	
  
• Offering	
  detailed	
  training	
  opportunities	
  and	
  support	
  in	
  basic	
  and	
  advanced	
  light	
  

microscopy	
  techniques.	
  
• Keeping	
  researchers	
  up	
  to	
  date	
  with	
  the	
  latest	
  technology	
  and	
  innovations	
  in	
  light	
  

microscopy.	
  	
  	
  

Organizational	
  Structure	
  and	
  Governance	
  

• Director	
  of	
  the	
  Facility:	
  	
  Amy	
  Beaven	
  
• Faculty	
  supervisor:	
  	
  Dr.	
  Charles	
  Delwiche,	
  Professor	
  
• Advisory	
  Committee:	
  	
  Dr.	
  Charles	
  Delwiche,	
  Professor	
  (CBMG)	
  Dr.	
  Ricardo	
  Araneda,	
  

Assistant	
  Professor	
  (BIOL),	
  Dr.	
  Stephen	
  Wolniak,	
  Professor	
  (CBMG),	
  Dr.	
  Antony	
  Jose,	
  
Assistant	
  Professor	
  (CBMG)	
  

	
  

Personnel	
  
	
  
The	
  Director	
  of	
  the	
  Facility,	
  Amy	
  Beaven,	
  is	
  the	
  only	
  full-­‐time	
  staff	
  member	
  within	
  the	
  
facility.	
  	
  She	
  was	
  hired	
  in	
  2005	
  to	
  manage	
  the	
  Imaging	
  and	
  Genomics	
  Core	
  facilities	
  and	
  was	
  
promoted	
  to	
  Director	
  in	
  2010.	
  Ms.	
  Beaven	
  received	
  her	
  Master’s	
  degree	
  in	
  Biology	
  in	
  1999	
  
and	
  has	
  over	
  11	
  years	
  intensive	
  experience	
  in	
  confocal	
  imaging	
  techniques.	
  She	
  is	
  available	
  
during	
  the	
  hours	
  of	
  8am-­‐4:30pm	
  to	
  provide	
  guidance	
  in	
  experimental	
  design,	
  training	
  on	
  
all	
  equipment,	
  technician-­‐assisted	
  confocal	
  operation	
  and	
  assistance	
  with	
  image	
  analysis.	
   	
  	
  
	
  
History	
  of	
  the	
  Facility	
  
	
  
Amy	
  Beaven	
  was	
  hired	
  to	
  manage	
  the	
  Imaging	
  Core	
  Facility	
  in	
  November	
  2005.	
  	
  She	
  took	
  
over	
  for	
  the	
  previous	
  director	
  of	
  the	
  facility,	
  Dr.	
  Robert	
  Brown,	
  who	
  had	
  left	
  the	
  University	
  
several	
  months	
  previously.	
  At	
  this	
  time,	
  the	
  facility	
  contained	
  both	
  Imaging	
  and	
  Genomics	
  
related	
  equipment.	
  Instrumentation	
  included	
  a	
  Zeiss	
  LSM	
  510	
  confocal	
  microscope	
  
(0107E),	
  a	
  DeltaVision	
  deconvolution	
  microscope	
  (0107F),	
  an	
  Olympus	
  fluorescence	
  
microscope	
  (0107),	
  a	
  Bio-­‐Rad	
  FX	
  Pro	
  Plus	
  Imager,	
  a	
  Konica	
  film	
  processor	
  (0107A),	
  an	
  ABI	
  
3730xl	
  DNA	
  sequencer	
  (0107H),	
  two	
  ABI	
  3100	
  DNA	
  Sequencers	
  (0107H)	
  and	
  an	
  ABI	
  7700	
  
Sequence	
  Detector	
  Real-­‐Time	
  PCR	
  machine	
  (0107H).	
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Summary	
  of	
  changes	
  in	
  instrumentation	
  since	
  November	
  2005	
  

• August	
  2006:	
  	
  A	
  Mini	
  Med	
  90	
  Film	
  Processor	
  (cost:	
  $3,588.00)	
  replaced	
  the	
  old	
  Konica	
  
processor.	
  	
  The	
  department	
  paid	
  $2,500.00	
  of	
  the	
  total	
  cost	
  and	
  each	
  of	
  the	
  following	
  
PIs	
  contributed	
  $109:	
  Jonathan	
  Dinman,	
  Jeffrey	
  DeStefano,	
  Kenneth	
  Frauwirth,	
  David	
  
Mosser,	
  Anne	
  Simon,	
  Wenxia	
  Song,	
  Richard	
  Stewart	
  and	
  Elizabeth	
  Gantt.	
  	
  The	
  developer	
  
is	
  serviced	
  monthly	
  by	
  United	
  Medical.	
  	
  

• October	
  2006:	
  Dr.	
  Steve	
  Wolniak	
  (Interim	
  Chair	
  of	
  CBMG)	
  procured	
  a	
  Zeiss	
  Axiophot	
  
fluorescence	
  microscope	
  for	
  the	
  facility	
  following	
  Dr.	
  Ron	
  Weiner’s	
  retirement.	
  	
  	
  A	
  
CoolSnap	
  EZ	
  monochrome	
  camera,	
  computer	
  workstation	
  and	
  Nikon	
  Elements	
  software	
  
(total	
  cost:	
  $13,400.00)	
  were	
  purchased	
  in	
  2007	
  for	
  the	
  microscope	
  using	
  CBMG	
  funds.	
  	
  

• April	
  2007:	
  	
  The	
  7700	
  Sequencer	
  Detector	
  was	
  replaced	
  with	
  a	
  Roche	
  LightCycler	
  480	
  
Real-­‐Time	
  PCR	
  machine,	
  which	
  was	
  purchased	
  through	
  CBMG	
  using	
  the	
  Bioscience	
  
Research	
  Building	
  capital	
  equipment	
  funds	
  (and	
  is	
  housed	
  in	
  BRB;	
  see	
  below).	
  	
  	
  	
  

• August	
  2007:	
  Due	
  to	
  a	
  drop	
  in	
  usage,	
  the	
  3100	
  “North”	
  DNA	
  sequencer	
  was	
  taken	
  out	
  of	
  
operation.	
  

• December	
  2008:	
  The	
  instruments	
  in	
  0107H	
  MICB	
  (two	
  ABI	
  3100	
  DNA	
  sequencers,	
  the	
  
ABI	
  3730xl	
  DNA	
  Sequencer	
  and	
  the	
  Roche	
  LightCycler	
  480	
  Real-­‐Time	
  PCR	
  machines)	
  
were	
  moved	
  to	
  the	
  new	
  Genomics	
  Core,	
  room	
  2229	
  Bioscience	
  Research	
  Building.	
  

• December	
  2008:	
  The	
  Leica	
  SP5	
  X	
  confocal	
  microscope	
  was	
  installed	
  in	
  room	
  0107H	
  
MICB.	
  	
  	
  This	
  microscope	
  was	
  obtained	
  by	
  Drs.	
  Ian	
  Mather	
  and.	
  Steve	
  Wolniak	
  via	
  an	
  NSF	
  
grant.	
  

• October	
  2009:	
  The	
  LSM510	
  confocal	
  microscope	
  was	
  dismantled	
  to	
  make	
  way	
  for	
  the	
  
new	
  LSM710	
  confocal	
  microscope.	
  	
  This	
  microscope	
  was	
  purchased	
  using	
  College	
  
Funds,	
  authorized	
  by	
  Dean	
  Norma	
  Allewell.	
  	
  

• January	
  2009:	
  	
  Genomics	
  Core	
  Equipment:	
  	
  Bio-­‐Rad	
  CFX	
  96	
  Real-­‐time	
  PCR	
  machine	
  was	
  
purchased	
  and	
  placed	
  in	
  room	
  2229	
  BRB.	
  

• April	
  2010:	
  	
  Genomics	
  Core	
  Equipment:	
  	
  Due	
  to	
  a	
  drop	
  in	
  usage,	
  the	
  3100	
  “West”	
  DNA	
  
sequencer	
  was	
  taken	
  out	
  of	
  operation.	
  

• September	
  2010:	
  	
  Dr.	
  Charles	
  Delwiche	
  donated	
  a	
  Napco	
  CO2	
  incubator	
  to	
  the	
  Imaging	
  
Core.	
  

• July	
  2011:	
  	
  Genomics	
  Core	
  Equipment:	
  July	
  2011:	
  	
  Both	
  the	
  3100	
  “West”	
  and	
  3100	
  
“North”	
  DNA	
  sequencers	
  were	
  sold	
  through	
  Terrapin	
  Trader.	
  	
  

• November	
  2011:	
  	
  A	
  Thermo	
  Scientific	
  Midi	
  40	
  CO2	
  incubator	
  was	
  purchased	
  using	
  
Imaging	
  Core	
  funds	
  ($3,194.00)	
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Table	
  1:	
  Current	
  Imaging	
  Core	
  Equipment	
  
	
  
	
  
Equipment	
   Location	
   Description	
   Purchase	
  

Date	
  
In-­‐College	
  Rate	
  History	
  

(Academic	
  Year)	
  
Zeiss	
  LSM	
  710	
  
Confocal	
  
Microscope	
  

0107E	
  
MICB	
  

405	
  diode,	
  argon	
  
(458,	
  488,	
  514nm),	
  
561,	
  633.	
  	
  3	
  PMTs,	
  
manual	
  stage	
  

October	
  
2009	
  

2009/2010:	
  $15.00/hr	
  
2010/2011:	
  $18.60/hr	
  
2011/2012:	
  $22.00/hr	
  
2012/2013:	
  $26.00/hr	
  Peak	
  
2012/2013:	
  $23.00/hr	
  Off-­‐Peak	
  

Leica	
  SP5X	
  
Confocal	
  
Microscope	
  

0107H	
  
MICB	
  

405	
  diode,	
  argon	
  
(458,	
  488,	
  514),	
  WLL.	
  	
  
5	
  PMTs,	
  automated	
  
stage,	
  resonance	
  
scanner,	
  
environmental	
  
chamber	
  

December	
  
2008	
  

2008/2009:	
  $15.00/hr	
  
2009/2010:	
  $15.75/hr	
  
2010/2011:	
  $18.60/hr	
  
2011/2012:	
  $22.00/hr	
  
2012/2013:	
  $26.00/hr	
  Peak	
  
2012/2013:	
  $23.00/hr	
  Off-­‐Peak	
  

Deltavision	
  
Deconvolution	
  
Microscope	
  

0107F	
  
MICB	
  

Standard	
  DAPI,	
  FITC,	
  
TRITC	
  filters,	
  
automated	
  stage	
  	
  

1999	
   2008/2009:	
  $8.00/hr	
  
2009/2010:	
  $8.00/hr	
  
2010/2011:	
  $8.00/hr	
  
2011/2013:	
  $8.00/hr	
  
2012/2013:	
  $8.00/hr	
  

Axiophot	
  
Fluorescence	
  
Microscope	
  

0107G	
  
MICB	
  

Standard	
  DAPI,	
  FITC,	
  
TRITC	
  filters,	
  
CoolSnap	
  
monochrome	
  
camera,	
  workstation	
  
with	
  Nikon	
  Elements	
  	
  

CoolSnap,	
  
Elements:	
  
July	
  2007	
  	
  

$2.00/hr	
  since	
  purchase	
  

Olympus	
  
Fluorescence	
  
Microscope	
  

0107	
  	
  
MICB	
  

Standard	
  DAPI,	
  FITC,	
  
Rhodamine	
  filters	
  	
  

Unknown	
   $2.00/hr	
  since	
  2005	
  

Mini	
  Med	
  90	
  
Film	
  Processor	
  

0107A	
  
MICB	
  

Standard	
  film	
  
processor	
  

August	
  2006	
   $0.00/hr	
  since	
  purchase	
  

Thermo	
  
Scientific	
  Midi	
  
40	
  	
  

0107L	
  
MICB	
  

CO2	
  incubator	
   November	
  
2011	
  

$0.00/hr	
  since	
  purchase	
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Table	
  2:	
  Current	
  Genomics	
  Core	
  Equipment	
  
	
  

Equipment	
   Location	
   Description	
   Purchase	
  Date	
   In-­‐College	
  Rate	
  History	
  
(Academic	
  Year)	
  

3730xl	
  DNA	
  
Sequencer	
  

2229	
  BRB	
   96	
  capillary	
  DNA	
  
sequencer	
  

June	
  2004	
   2005/2006:	
  $25.00/run	
  
2006/2007:	
  $35.00/	
  run	
  
2007/2008:	
  $35.00/	
  run	
  
2008/2009:	
  $37.00/	
  run	
  
2009/2010:	
  $38.00/	
  run	
  
2010/2011:	
  $38.00/	
  run	
  
2011/2012:	
  $38.00/	
  run	
  
2012/2013:	
  $39.00/run	
  

Roche	
  
LightCycler	
  
480	
  qPCR	
  

2229	
  BRB	
   96	
  and	
  384	
  well	
  real-­‐
time	
  PCR	
  machine	
  

April	
  2007	
   2007/2008:	
  $7.00/hr	
  
2008/2009:	
  $7.50/hr	
  
2009/2010:	
  $8.00/hr	
  
2010/2011:	
  $8.50/hr	
  
2011/2012:	
  $8.50/hr	
  
2012/2013:	
  $9.00/hr	
  

Bio-­‐Rad	
  
CFX96	
  qPCR	
  

2229	
  BRB	
   96-­‐well	
  real-­‐time	
  PCR	
  
machine	
  

January	
  2009	
   2009/2010:	
  $8.00/hr	
  
2010/2011:	
  $8.50/hr	
  
2011/2012:	
  $8.50/hr	
  
2012/2013:	
  $9.00/hr	
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Summary	
  of	
  Facility	
  Usage	
  	
  

During	
  FY13,	
  use	
  of	
  the	
  Zeiss	
  LSM710	
  averaged	
  23.9	
  hours	
  per	
  week	
  and	
  Leica	
  SP5X	
  use	
  
averaged	
  17.9	
  per	
  week.	
  	
  The	
  combined	
  average	
  usage	
  of	
  41.8	
  hours	
  per	
  week	
  is	
  a	
  decrease	
  
from	
  previous	
  years	
  (43.4	
  hours	
  per	
  week	
  in	
  FY12	
  and	
  59.2	
  hour	
  per	
  week	
  in	
  FY11),	
  with	
  
both	
  microscopes	
  seeing	
  a	
  decrease	
  in	
  the	
  number	
  of	
  hours	
  used.	
  	
  	
  

Table	
  3:	
  Leica	
  SP5X	
  Summary	
  Data:	
  

Fiscal	
  
Year	
  

Income	
  from	
  
User	
  Fees	
  

Total	
  #	
  Hours	
  
Used	
  

Total	
  hours	
  used	
  for	
  
UMCP	
  courses	
  

Total	
  #	
  Training	
  
Sessions	
  

2009	
   	
  $5,090.75	
  	
   345.78	
   0	
   39	
  
2010	
   	
  $18,362.80	
  	
   1282.517	
   70.96	
   43	
  
2011	
   	
  $24,290.48	
  	
   1325.3	
   55.5	
   35	
  
2012	
   $21,882.08	
   1021.25	
   62.75	
   29	
  
2013	
   $21,922.00	
   932.25	
   90.75	
   35	
  
Total	
   $91,548.11	
   4907.1	
   279.96	
   181	
  
	
  

Table	
  4:	
  Zeiss	
  LSM710	
  Summary	
  Data:	
  	
  

Fiscal	
  
Year	
  

Income	
  from	
  
User	
  Fees	
  

Total	
  #	
  Hours	
  
Used	
  

Total	
  hours	
  used	
  for	
  
UMCP	
  courses	
  

Total	
  #	
  Training	
  
Sessions	
  

2010	
   	
  $12,370.13	
  	
   803.675	
   0	
   44	
  
2011	
   	
  $33,448.35	
  	
   1762.25	
   0	
   33	
  
2012	
   $27,895.48	
   1244.00	
   0	
   20	
  
2013	
   $33,888.80	
   1247.75	
   0	
   26	
  
Total	
   $107,602.76	
   5057.675	
   0	
   123	
  
	
  

Table	
  5:	
  Combined	
  Microscope	
  Data:	
  

Fiscal	
  
Year	
  

Income	
  from	
  
User	
  Fees	
  

Total	
  #	
  Hours	
  
Used	
  

Total	
  hours	
  used	
  for	
  
UMCP	
  courses	
  

Total	
  #	
  Training	
  
Sessions	
  

2009	
   	
  $5,090.75	
  	
   345.78	
   0.00	
   39	
  
2010	
   	
  $30,732.93	
  	
   2086.19	
   70.96	
   87	
  
2011	
   	
  $57,738.83	
  	
   3087.55	
   55.50	
   68	
  
2012	
   $49.777.56	
   2265.25	
   62.751	
   49	
  
2013	
   $55,810.80	
   21800.00	
   90.75	
   61	
  
Total	
   $199,150.87	
   9964.77	
   279.96	
   304	
  
	
  

During	
  FY13,	
  51	
  different	
  laboratories	
  from	
  10	
  different	
  departments	
  (AGNR,	
  BioENGR,	
  
Biology,	
  CBMG,	
  Chem/Biochem,	
  ENGR,	
  ENT,	
  Hearing/Speech,	
  IBBR,	
  Physics)	
  and	
  1	
  off-­‐
campus	
  laboratory	
  (Origine)	
  made	
  use	
  of	
  the	
  facility’s	
  confocal	
  microscopes.	
  CBMG	
  
accounted	
  for	
  48%	
  of	
  the	
  total	
  microscope	
  use	
  (Figure	
  3).	
  	
  Please	
  see	
  the	
  following	
  page	
  for	
  
more	
  information	
  about	
  microscope	
  use	
  by	
  PI	
  and	
  department.	
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Figure	
  1:	
  Top	
  Confocal	
  Users	
  by	
  Department	
  FY13	
  

	
  

Figure	
  2:	
  Top	
  Confocal	
  Users	
  FY13	
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Figure	
  3:	
  CBMG	
  versus	
  non-­‐CBMG	
  Use	
  of	
  Confocal	
  Microscopes	
  FY13	
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Publications	
  

Publications	
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  the	
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  510:	
  

1. Bish,	
  S.	
  E.,	
  W.	
  Song,	
  and	
  D.C.	
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  2008.	
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  of	
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  beta-­‐lactamase	
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5. Identification	
  and	
  characterization	
  of	
  an	
  alternatively	
  spliced	
  variant	
  of	
  the	
  MHC	
  class	
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6. Ye	
  L,	
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  W,	
  Liu	
  X,	
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  NE,	
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  X.	
  	
  Dev	
  Comp	
  Immunol.	
  2008;32(8):966-­‐79.	
  NF-­‐kappaB	
  
signaling	
  regulates	
  functional	
  expression	
  of	
  the	
  MHC	
  class	
  I-­‐related	
  neonatal	
  Fc	
  receptor	
  for	
  IgG	
  
via	
  intronic	
  binding	
  sequences.	
  	
  Liu	
  X,	
  Ye	
  L,	
  Christianson	
  GJ,	
  Yang	
  JQ,	
  Roopenian	
  DC,	
  Zhu	
  X.	
  	
  J	
  
Immunol.	
  2007	
  Sep	
  1;179(5):2999-­‐3011	
  	
  

7. Thyagarajan,	
  R.,	
  N.	
  Arunkumar,	
  and	
  W.	
  Song.	
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  Polyvalent	
  antigens	
  stabilize	
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  surface	
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  Immunol.	
  	
  170:	
  6099-­‐106.	
  	
  

8. Onabajo,	
  O.,	
  M.	
  Seeley,	
  A.	
  Kale,	
  B.	
  Qualmann,	
  M.	
  Kessels,	
  S-­‐H.	
  Tan,	
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  protein	
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  processing	
  and	
  
presentation	
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  to	
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  J.	
  Immunol.	
  180(10):6685-­‐95.	
  	
  

9. Sharma,	
  S.,	
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  and	
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10. Dong	
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  Journal	
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  275-­‐286	
  

11. Wenming	
  Wang,	
  	
  Alessandra	
  Devoto,	
  John	
  G.	
  Turner,	
  and	
  Shunyuan	
  Xiao.	
  Expression	
  of	
  the	
  
Membrane-­‐Associated	
  Resistance	
  Protein	
  RPW8	
  Enhances	
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  Defense	
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  Molecular	
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  2007	
  8:966-­‐976	
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  Inositolphosphorylceramide	
  
Synthase	
  Is	
  Involved	
  in	
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18. Kendall	
  E,	
  Shao	
  C	
  and	
  Don	
  L.	
  DeVoe.	
  	
  Formation	
  of	
  asymmetric	
  folded	
  bilayers	
  by	
  lipid	
  bubble	
  
injection	
  in	
  a	
  thermoplastic	
  microfluidic	
  chip.	
  	
  Accepted	
  to	
  Small.	
  	
  

19. Shao,	
  C.,	
  Kendall	
  E	
  and	
  Don	
  L.	
  DeVoe.	
  	
  Electro-­‐optical	
  BLM	
  chips	
  enabling	
  dynamic	
  imaging	
  of	
  
ordered	
  lipid	
  domains.	
  	
  Accepted	
  by	
  Lab	
  on	
  a	
  Chip.	
  	
  

20. Chau	
  Huynh,	
  Yuan,	
  X.,	
  Miguel,	
  D.,	
  Renberg,	
  R.,	
  Protchenko,	
  O.,	
  Philpott,	
  C.,	
  	
  Hamza,	
  I.,	
  and	
  
Andrews,	
  N.	
  (2012)	
  Heme	
  uptake	
  by	
  Leismania	
  amazonensis	
  is	
  mediated	
  by	
  the	
  
transmembrane	
  protein	
  LHR1.	
  	
  PLoS	
  Pathogens.	
  8:7:e1002795.	
  

21. A	
  DEAD	
  box	
  RNA	
  helicase	
  is	
  critical	
  for	
  pre-­‐mRNA	
  splicing,	
  cold-­‐responsive	
  gene	
  regulation,	
  
and	
  cold	
  tolerance	
  in	
  Arabidopsis.	
  Guan	
  Q,	
  Wu	
  J,	
  Zhang	
  Y,	
  Jiang	
  C,	
  Liu	
  R,	
  Chai	
  C,	
  Zhu	
  J.	
  Plant	
  Cell.	
  
2013	
  25(1):342-­‐56.	
  doi:	
  10.1105/tpc.112.108340.	
  PMID:23371945	
  

22. A	
  KH	
  domain-­‐containing	
  putative	
  RNA-­‐binding	
  protein	
  is	
  critical	
  for	
  heat	
  stress-­‐responsive	
  
gene	
  regulation	
  and	
  thermotolerance	
  in	
  Arabodopsis.	
  Guan	
  Q,	
  Wen	
  C,	
  Zeng	
  H,	
  Zhu	
  J.	
  Mol	
  Plant.	
  
2013	
  6(2):386-­‐95.	
  doi:	
  10.1093/mp/sss119.PMID:23087326	
  

23. A	
  Bi-­‐functional	
  Xyloglucan	
  Galactosyltransferase	
  is	
  an	
  indispensable	
  salt	
  stress	
  tolerance	
  
determinant	
  in	
  Arabidopsis.	
  	
  Li	
  W,	
  Guan	
  Q,	
  Wang	
  ZY,	
  Wang	
  Y,	
  Zhu	
  J.	
  Mol	
  Plant.	
  2013	
  Jun	
  22.	
  
PMID:23571490	
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24. Analyzing	
  actin	
  dynamics	
  during	
  the	
  activation	
  of	
  the	
  B	
  cell	
  receptor	
  in	
  live	
  B	
  cells.	
  Liu	
  C,	
  Miller	
  
H,	
  Sharma	
  S,	
  Beaven	
  A,	
  Upadhyaya	
  A,	
  Song	
  W.	
  Biochem	
  Biophys	
  Res	
  Commun.	
  2012	
  Oct	
  
12;427(1):202-­‐6.	
  doi:	
  10.1016/j.bbrc.2012.09.046.	
  Epub	
  2012	
  Sep	
  17.	
  PMID:	
  22995298	
  

25. Chunying	
  Kang,	
  Omar	
  Darwish,	
  Aviva	
  Geretz,	
  Rachel	
  Shahan,	
  Nadim	
  Alkharouf,	
  and	
  Zhongchi	
  
Liu	
  Genome-­‐Scale	
  Transcriptomic	
  Insights	
  into	
  Early-­‐Stage	
  Fruit	
  Development	
  in	
  Woodland	
  
Strawberry	
  Fragaria	
  vesca.	
  Plant	
  Cell	
  2013	
  tpc.113.111732;	
  First	
  Published	
  on	
  June	
  28,	
  2013;	
  
doi:10.1105/tpc.113.111732	
  

26. Zattara,	
  EE	
  and	
  AE	
  Bely	
  (in	
  press;	
  2013	
  expected).	
  Investment	
  regeneration,	
  and	
  asexual	
  
reproduction	
  in	
  the	
  annelid	
  Pristina	
  leidyi.	
  	
  Journal	
  of	
  Experimental	
  Zoology	
  Part	
  B:	
  Molecular	
  
and	
  Developmental	
  Evolution.	
  

27. Jeong,	
  J.,	
  Lisinski,	
  I,	
  Kadegowda,	
  A.K.G.,	
  Shin,	
  H.,	
  Xu,	
  J.,	
  Wooding,	
  F.B.P.,	
  Schaack,	
  J.,	
  and	
  Mather,	
  
I.H.	
  (2013)	
  A	
  test	
  of	
  current	
  models	
  for	
  the	
  mechanism	
  of	
  milk-­‐lipid	
  secretion,	
  Traffic,	
  E-­‐pub	
  
June	
  23,	
  2013;	
  doi:	
  10.1111/tra.12087.	
  
	
  
	
  
	
  

Publications	
  that	
  entailed	
  the	
  use	
  of	
  the	
  LSM710	
  (to	
  date):	
  

1. Roy	
  V.,	
  Smith	
  J.I.,	
  Wang	
  J.,	
  Stewart	
  J.E.,	
  Bentley	
  W.E.	
  &	
  Sintim	
  H.O.	
  (2010)	
  Synthetic	
  analogs	
  tailor	
  
native	
  AI-­‐2	
  signaling	
  across	
  bacterial	
  species.	
  Journal	
  of	
  the	
  American	
  Chemical	
  Society,	
  132	
  
(32),	
  pp	
  11141–11150	
  	
  

2. Montey	
  KL,	
  Quinlan	
  EM.	
  (2011)	
  Recovery	
  from	
  chronic	
  monocular	
  deprivation	
  following	
  
reactivation	
  of	
  thalamocortical	
  plasticity	
  by	
  dark	
  exposure.	
  Nat	
  Commun.	
  2:317.	
  	
  

3. He,	
  K.,	
  A.	
  Lee,	
  L.	
  Song,	
  P.	
  O.	
  Kanold,	
  and	
  H.-­‐K.	
  Lee.	
  	
  (2011)	
  AMPA	
  receptor	
  subunit	
  GluR1	
  (GluA1)	
  
serine-­‐845	
  site	
  is	
  involved	
  in	
  synaptic	
  depression	
  but	
  not	
  in	
  spine	
  shrinkage	
  associated	
  with	
  
chemical	
  long-­‐term	
  depression.	
  Journal	
  of	
  Neurophysiology,	
  105:	
  1897-­‐1907.	
  	
  	
  

4. Dong	
  C.-­‐H.,	
  Jang	
  M.,	
  Scharein	
  B.,	
  Malach	
  A.,	
  Rivarola	
  M.,	
  Liesch	
  J.,	
  Groth	
  G.,	
  Hwang	
  I.	
  and	
  Chang	
  C.	
  
(2010)	
  Molecular	
  association	
  of	
  the	
  Arabidopsis	
  ethylene	
  receptor	
  ETR1	
  and	
  a	
  regulator	
  of	
  
ethylene	
  signaling,	
  RTE1.	
  J.	
  Biol.	
  Chem.	
  285:	
  40706-­‐40713.	
  	
  

5. Liu,	
  X.,	
  Lu,	
  L.,	
  Palaniyandi,	
  S.,	
  Zeng,	
  R.,	
  Gao,	
  L.Y.,	
  Mosser,	
  D.M.,	
  Roopenian,	
  D.C.	
  and	
  X.	
  Zhu.	
  	
  
(2011).	
  	
  The	
  neonatal	
  FcR-­‐mediated	
  presentation	
  of	
  immune-­‐complexed	
  antigen	
  is	
  associated	
  
with	
  endosomal	
  and	
  phagosomal	
  pH	
  and	
  antigen	
  stability	
  in	
  macrophages	
  and	
  dendritic	
  cells.	
  	
  J.	
  
Immunol.	
  186(8):	
  4674-­‐86.	
  	
  

6. Meyer,	
  M.T.,	
  V.	
  Roy,	
  WE	
  Bentley,	
  and	
  R.	
  Ghodssi.	
  	
  (2011).	
  	
  Development	
  and	
  validation	
  of	
  a	
  
microfluidic	
  reactor	
  for	
  biofilm	
  monitoring	
  via	
  optical	
  methods.	
  J.	
  Micromech.	
  Microeng	
  (21):	
  
054023	
  (10pp).	
  	
  

7. Driscoll	
  MK,	
  Albanese	
  J,	
  Xiong	
  ZM,	
  Mailman	
  M,	
  Losert	
  W,	
  and	
  Cao	
  K.	
  (2012).	
  A	
  novel	
  automated	
  
image	
  analysis	
  of	
  nuclear	
  shape:	
  What	
  can	
  we	
  learn	
  from	
  a	
  prematurely	
  aged	
  cell?	
  Aging	
  2012	
  
Feb,	
  Vol.	
  4,	
  No	
  2	
  

8. Chen	
  C,	
  Samuel	
  TK,	
  Sinclair	
  J,	
  Dailey	
  H	
  and	
  Hamza	
  I.	
  An	
  intercellular	
  heme	
  trafficking	
  protein	
  
delivers	
  maternal	
  heme	
  to	
  the	
  embryo	
  during	
  development	
  in	
  C.	
  elegans.	
  Cell.	
  2011;	
  145:720-­‐
731	
  

9. Yuan	
  X,	
  Protchenko	
  O,	
  Philpott	
  CC,	
  and	
  Hamza	
  I.	
  Topologically	
  conserved	
  residues	
  direct	
  heme	
  
transport	
  in	
  HRG-­‐1-­‐related	
  proteins.	
  	
  J	
  Biol	
  Chem.	
  2012;287:4914-­‐4924.	
  Epub	
  2011	
  Dec	
  15.	
  

10. Recovery	
  from	
  chronic	
  monocular	
  deprivation	
  following	
  reactivation	
  of	
  thalamocortical	
  
plasticity	
  by	
  dark	
  exposure.	
  Montey	
  KL,	
  Quinlan	
  EM.	
  Nature	
  Communications	
  2011;2:317	
  

11. Chau	
  Huynh,	
  Yuan,	
  X.,	
  Miguel,	
  D.,	
  Renberg,	
  R.,	
  Protchenko,	
  O.,	
  Philpott,	
  C.,	
  	
  Hamza,	
  I.,	
  and	
  
Andrews,	
  N.	
  (2012)	
  Heme	
  uptake	
  by	
  Leismania	
  amazonensis	
  is	
  mediated	
  by	
  the	
  
transmembrane	
  protein	
  LHR1.	
  	
  PLoS	
  Pathogens.	
  8:7:e1002795.	
  



	
   15	
  

12. Ju	
  C,	
  Yoon	
  G.M.,	
  Shemansky	
  J.M.,	
  Lin	
  D.Y.,	
  Ying	
  Z.I.,	
  Chang	
  J.,	
  Garrett	
  W.M.,	
  Kessenbrock	
  M.,	
  Groth	
  
G.,	
  Tucker	
  M.L.,	
  Cooper	
  B.,	
  Kieber	
  J.J.	
  and	
  Chang	
  C.	
  (2012)	
  CTR1	
  phosphorylates	
  EIN2	
  to	
  control	
  
ethylene	
  signaling	
  from	
  the	
  ER	
  membrane	
  to	
  the	
  nucleus.	
  Proc.	
  Natl.	
  Acad.	
  Sci.	
  USA	
  109:	
  19486-­‐
19491.	
  	
  (doi:	
  10.1073/pnas.1214848109).	
  

13. Actin	
  reorganization	
  is	
  required	
  for	
  the	
  formation	
  of	
  polarized	
  B	
  cell	
  receptor	
  signalosomes	
  in	
  
response	
  to	
  both	
  soluble	
  and	
  membrane-­‐associated	
  antigens.	
  Liu	
  C,	
  Miller	
  H,	
  Orlowski	
  G,	
  Hang	
  
H,	
  Upadhyaya	
  A,	
  Song	
  W.	
  J	
  Immunol.	
  2012	
  Apr	
  1;188(7):3237-­‐46.	
  doi:	
  
10.4049/jimmunol.1103065.	
  Epub	
  2012	
  Mar	
  2.PMID:	
  22387556	
  	
  

14. Levan,	
  A.,	
  L.	
  I.	
  Zimmerman,	
  A.	
  C.	
  Mahle,	
  K.	
  V.	
  Swanson,	
  P.	
  Deshong,	
  J.	
  Park,	
  V.	
  L.	
  Edwards,	
  W.	
  
Song,	
  and	
  D.	
  C.	
  Stein.	
  2012.	
  Construction	
  and	
  Charaterization	
  of	
  a	
  derivative	
  of	
  Neisseria	
  
gonorrhoeae	
  strain	
  MS11	
  devoid	
  of	
  all	
  opa	
  genes.	
  J.	
  Bacteriol.	
  194(23):6468-­‐78.	
  

15. Edwards,	
  V.	
  L.,	
  L.	
  C.	
  Wang,	
  V.	
  Dawson,	
  D.	
  C.	
  Stein,	
  and	
  W.	
  Song#.	
  2013.	
  Neisseria	
  gonorrhoeae	
  
breaches	
  the	
  apical	
  junction	
  of	
  polarized	
  epithelial	
  cells	
  for	
  transmigration	
  by	
  activating	
  EGFR.	
  
Cell.	
  Microb.	
  15(6):1042-­‐57.	
  

16. Arunkumar,	
  N.,	
  C.	
  Liu,	
  H.	
  Hang	
  and	
  W.	
  Song#.	
  2013.	
  Toll-­‐like	
  receptor	
  agonists	
  induce	
  apoptosis	
  
in	
  mouse	
  B-­‐cell	
  lymphoma	
  cells	
  by	
  altering	
  NF-­‐kB	
  activation.	
  Cell.	
  Mol.	
  Immunol.	
  In	
  press.	
  

17. K+	
  transporter	
  AtCHX17	
  with	
  its	
  hydrophilic	
  C	
  tail	
  localizes	
  to	
  membranes	
  of	
  
secretory/endocytic	
  system:	
  Role	
  in	
  reproduction	
  and	
  seed	
  set.	
  ChanrojS,	
  Padmanaban	
  S,	
  
Czerny	
  DD,	
  Jauh	
  GY,	
  Sze	
  H.	
  Mol	
  Plant.	
  2013	
  May	
  23.	
  [Epub	
  ahead	
  of	
  print]	
  

18. Shravage,	
  B.*,	
  J.H.	
  Hill*,	
  C.Powers,	
  L.Wu	
  and	
  E.Baehrecke.	
  Atg6	
  is	
  required	
  for	
  multiple	
  vesicle	
  
trafficking	
  pathways	
  and	
  hematopoiesis	
  in	
  Drosophila.	
  Development	
  140(6):	
  1321-­‐9	
  (2013).	
  
*These	
  two	
  authors	
  contributed	
  equally.	
  	
  

19. Garg,	
  A.	
  and	
  Wu,	
  L.	
  Drosophila	
  Rab14	
  regulates	
  phagocytosis	
  and	
  antimicrobial	
  
peptide	
  expression	
  critical	
  for	
  the	
  immune	
  response	
  to	
  Staphylococcus	
  aureus.	
  Cellular	
  
Microbiology,	
  provisionally	
  accepted.	
  

20. Gupta,	
  A.,	
  Terrell,	
  J.	
  L.,	
  Fernandes,	
  R.,	
  Dowling,	
  M.	
  B.,	
  Payne,	
  G.	
  F.,	
  Raghavan,	
  S.	
  R.	
  and	
  Bentley,	
  W.	
  
E.	
  (2013),	
  Encapsulated	
  fusion	
  protein	
  confers	
  “sense	
  and	
  respond”	
  activity	
  to	
  chitosan–
alginate	
  capsules	
  to	
  manipulate	
  bacterial	
  quorum	
  sensing.	
  Biotechnol.	
  Bioeng.,	
  110:	
  552–562.	
  
doi:	
  10.1002/bit.24711	
  

21. V.	
  Roy,	
  M.	
  T.	
  Meyer,	
  J.	
  A.	
  I.	
  Smith,	
  S.	
  Gamby,	
  H.	
  O.	
  Sintim,	
  R.	
  Ghodssi,	
  and	
  W.	
  E.	
  Bentley,	
  "AI-­‐2	
  
analogs	
  and	
  antibiotics:	
  a	
  synergistic	
  approach	
  to	
  reduce	
  bacterial	
  biofilms,"	
  Applied	
  
Microbiology	
  and	
  Biotechnology,	
  vol.	
  97,	
  pp.	
  2627-­‐2638,	
  March	
  2013.	
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Outreach	
  Activities	
  During	
  FY13	
  

1. August	
  14-­‐15,	
  2012:	
  	
  The	
  Imaging	
  Core	
  hosted	
  the	
  Leica	
  Live	
  Cell	
  Imaging	
  
Workshop.	
  39	
  people	
  signed	
  up	
  to	
  attend	
  the	
  seminars.	
  Topics	
  Included:	
  

a. Basic	
  Microscopy	
  
b. Digital	
  Imaging	
  
c. Confocal	
  Imaging	
  
d. FRET	
  Techniques	
  with	
  guest	
  speaker	
  Dr.	
  Amansi	
  Periasami	
  of	
  UVA	
  
e. Advanced	
  Confocal	
  Imaging	
  Techniques	
  

	
  
2. August	
  22,	
  2012:	
  	
  The	
  annual	
  Imaging	
  Core	
  Users	
  Meeting.	
  	
  

	
  
3. 2012	
  Fall	
  Semester:	
  	
  Amy	
  Beaven	
  trained	
  members	
  of	
  the	
  class	
  

CBMG688W/BSCI472,	
  Principles	
  of	
  Microscopy,	
  to	
  use	
  the	
  Axiophot	
  fluorescence	
  
microscope	
  and	
  the	
  Leica	
  SP5X	
  microscope.	
  
	
  

4. 2012	
  Fall	
  Semester:	
  	
  Amy	
  Beaven	
  assisted	
  members	
  of	
  BSCI415	
  with	
  the	
  acquisition	
  
of	
  confocal	
  images.	
  	
  

	
  
5. March	
  11-­‐17,	
  2013:	
  Amy	
  Beaven	
  attended	
  the	
  12th	
  Annual	
  FRET	
  Microscopy	
  

Workshop	
  at	
  the	
  W.M.	
  Keck	
  Center	
  for	
  Cellular	
  Imaging,	
  University	
  of	
  Virginia.	
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Operating	
  Cost	
  Analysis	
  
	
  
Current	
  Data	
  
	
  
At	
  the	
  end	
  of	
  FY13,	
  the	
  Imaging	
  Core	
  account	
  held	
  a	
  calculated	
  surplus	
  of	
  $84,214	
  (based	
  
on	
  calculated	
  total	
  income	
  and	
  expenses	
  since	
  FY09).	
  The	
  balance	
  will	
  be	
  used	
  in	
  the	
  
current	
  fiscal	
  year	
  to	
  pay	
  for	
  both	
  confocal	
  microscope	
  service	
  contracts,	
  a	
  total	
  of	
  
$56,351.50	
  (a	
  decrease	
  of	
  $15,204.50	
  from	
  FY12).	
  	
  	
  
	
  
Table	
  6:	
  Total	
  Imaging	
  Core	
  Facility	
  Income	
  and	
  Expenses	
  from	
  FY09-­‐FY13	
  
	
  

Year	
   Total	
  Income	
  (including	
  
subsidies)	
  	
  

Total	
  Imaging	
  Core	
  
Expenses	
  	
   Net	
  Balance	
  

FY2009	
   $5,090.75	
   $6,113.25	
   $-­‐(1,022.50)	
  
FY2010	
   $68,232.80	
   $29,563.70	
   $38,669.10	
  
FY2011	
   $95,238.48	
   $55,524.75	
   $39,713.73	
  
FY2012	
   $87,277.66	
   $76,562.12	
   $10,715.54	
  
FY2013	
   $55,810.80	
   $59,672.67	
   $-­‐(3,861.87)	
  
Total	
   $311,650.49	
   $227,436.49	
   $84,214.00	
  

	
  
Table	
  7:	
  Cost	
  Breakdown:	
  Leica	
  SP5X	
  
	
  

Year	
   Service	
  
Contract	
  Cost	
   Expenses	
   Income	
   Income	
  

(subsidies)	
  
Income	
  -­‐	
  
Expenses	
  

FY2009	
   0	
   $6,113.25	
   $5,090.75	
   0	
   $-­‐(1,022.55)	
  
FY2010	
   $26,000.00	
   $2,375.80	
   $18,362.80	
   $37,500.00	
   $27,487.00	
  
FY2011	
   $36,075.00	
   $488.25	
   $24,290.00	
   $37,500.00	
   $25,226.75	
  
FY2012	
   $52,296.00	
   $2,055.56	
   $21,882.08	
   $37,500.00	
   $5,030.52	
  
FY2013	
   $37,091.50	
   $1,886.66	
   $21,922.00	
   0	
   $(-­‐17,057.16)	
  
Total	
   $151,462.50	
   $12,920,52	
   $91,548.11	
   $112,500.00	
   $39,665.09	
  
	
  
Table	
  8:	
  Cost	
  Breakdown:	
  LSM	
  710	
  
	
  
Year	
   Service	
  

Contract	
  Cost	
   Expenses	
   Income	
   Income	
  
(subsidies)	
  

Income	
  -­‐	
  
Expenses	
  

FY2009	
   0	
   0	
   0	
   0	
   0	
  
FY2010	
   0	
   $1,187.90	
  	
   $12,370.00	
  	
   0	
   $11,182.10	
  	
  
FY2011	
   $17,730.00	
  	
   $1,231.50	
  	
   $33,448.00	
  	
   0	
   $14,486.50	
  	
  
FY2012	
   $19,260.00	
  	
   $2,950.56	
  	
   $27,895.58	
  	
   0	
   $5,685.02	
  	
  
FY2013	
   $19,260.00	
   $1433.51	
   $33,888.80	
   0	
   $13,195.29	
  
Total	
   $56,250.00	
   $6,803.47	
   $107,602.38	
   0	
   $44,548.91	
  
	
  
It	
  should	
  be	
  noted	
  that	
  the	
  Leica	
  SP5X	
  confocal	
  was	
  heavily	
  subsidized	
  through	
  FY12	
  (Table	
  
7)	
  by	
  CBMG,	
  VPR	
  and	
  IBBR.	
  Those	
  subsidies	
  have	
  now	
  expired	
  and	
  user	
  fees	
  will	
  need	
  to	
  
cover	
  the	
  full	
  cost	
  of	
  all	
  expenses	
  in	
  future	
  years.	
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Also	
  note	
  that	
  the	
  Leica	
  SP5X	
  service	
  contract	
  is	
  much	
  more	
  costly	
  than	
  the	
  Zeiss	
  LSM710	
  
contract	
  (Tables	
  7	
  and	
  8)	
  because	
  it	
  has	
  several	
  additional	
  features,	
  including	
  an	
  
environmental	
  chamber,	
  high	
  speed	
  (resonance)	
  scanner,	
  white	
  light	
  laser	
  and	
  motorized	
  
stage.	
  	
  

	
  

Projected	
  Cost	
  Analysis:	
  

Assuming	
  rates,	
  service	
  contract	
  costs	
  and	
  instrument	
  usage	
  remain	
  unchanged;	
  the	
  
Imaging	
  Core	
  will	
  lose	
  $2,413.58	
  each	
  year	
  (Table	
  9),	
  for	
  an	
  ending	
  account	
  balance	
  in	
  FY20	
  
of	
  $67,323	
  (Table	
  10).	
  These	
  calculations	
  do	
  not	
  take	
  into	
  account	
  unexpected	
  large	
  
expenses,	
  such	
  as	
  the	
  replacement	
  of	
  objective	
  lenses.	
  	
  
	
  
Table	
  9:	
  Yearly	
  projected	
  Income	
  and	
  Expenses:	
  If	
  Rates	
  Remain	
  Unchanged	
  
	
  

Microscope	
  

Projected	
  
Expenses	
  

(consumables	
  &	
  
service	
  contracts)	
  

Projected	
  Income	
  	
   Income-­‐Expenses	
  

SP5X	
   	
  $38,979.00	
  	
   	
  $22,768.38	
  	
   	
  $-­‐(16,210.63)	
  
LSM710	
   	
  $20,693.00	
  	
   	
  $34,490.05	
  	
   	
  $13,797.05	
  	
  
Total	
   	
  $59,672.00	
  	
   	
  $57,258.43	
  	
   	
  $-­‐(2,413.58)	
  
	
  

Table	
  10:	
  Projected	
  Account	
  Balance	
  Through	
  FY20:	
  If	
  Rates	
  Remain	
  Unchanged	
  

Microscope	
  

Projected	
  
Expenses	
  

(consumables	
  &	
  
service	
  contracts)	
  

Projected	
  Income	
  	
   Income-­‐Expenses	
  

SP5X	
   	
  $272,853.00	
  	
   	
  $159,378.63	
  	
   	
  $-­‐(113,474.38)	
  
LSM710	
   	
  $144,851.00	
  	
   	
  $241,430.35	
  	
   	
  $96,579.35	
  	
  
Total	
   	
  $417,704.00	
  	
   	
  $400,808.98	
  	
   	
  $-­‐(16,895.03)	
  

Account	
  Balance	
  End	
  of	
  FY20:	
  $67,323	
  
	
  

Proposed	
  Rate	
  Schedule:	
  

Beginning	
  in	
  FY14,	
  the	
  IC	
  will	
  no	
  longer	
  receive	
  temporary	
  subsidies	
  associated	
  with	
  the	
  
acquisition	
  of	
  the	
  two	
  new	
  confocal	
  microscopes.	
  In	
  anticipation	
  of	
  this	
  loss,	
  the	
  IC	
  began	
  
incrementally	
  increasing	
  user	
  fees	
  beginning	
  in	
  FY10,	
  and	
  projected	
  that	
  a	
  7%	
  annual	
  
increase	
  in	
  rates	
  through	
  FY20	
  would	
  be	
  necessary	
  for	
  the	
  facility	
  to	
  remain	
  self-­‐sustaining	
  
(i.e.	
  be	
  able	
  to	
  cover	
  the	
  cost	
  of	
  maintenance	
  and	
  service	
  contracts	
  through	
  user	
  fees	
  alone).	
  
However,	
  due	
  to	
  the	
  unexpected	
  drop	
  in	
  the	
  service	
  contract	
  price	
  for	
  the	
  Leica	
  SP5X,	
  the	
  IC	
  
feels	
  no	
  rate	
  increase	
  will	
  be	
  necessary	
  in	
  FY14	
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Table	
  11:	
  Proposed	
  rate	
  schedule	
  for	
  unassisted	
  use:	
  

Academic	
  Year	
  
Users	
  w/in	
  CMNS	
  &	
  
AGNR	
  (excluding	
  

VetMed)	
  

On-­‐campus	
  users	
  not	
  
affiliated	
  with	
  CLFS	
  

Users	
  Not	
  affiliated	
  
with	
  campus	
  

Current	
  Rate	
   $26/hr	
  (peak)	
  
$23/hr	
  (off-­‐peak)	
  

$39/hr	
   $78/hr	
  

2014/2015	
   $26/hr	
  (peak)	
  
$23/hr	
  (off-­‐peak)	
  

$39/hr	
   $78/hr	
  

All	
  future	
  years	
   $26/hr	
  (peak)	
  
$23/hr	
  (off-­‐peak)	
  

$39/hr	
   $78/hr	
  

	
  
Table	
  12:	
  Proposed	
  rate	
  schedule	
  for	
  assisted	
  use:	
  

Academic	
  Year	
  
Users	
  w/in	
  CMNS	
  &	
  
AGNR	
  (excluding	
  

VetMed)	
  

On-­‐campus	
  users	
  not	
  
affiliated	
  with	
  CLFS	
  

Users	
  Not	
  affiliated	
  
with	
  campus	
  

Current	
  Year	
   $50.00	
   $60.00	
   $180.00	
  
All	
  Future	
  Years	
   $50.00	
   $60.00	
   $180.00	
  
	
  

A	
  thorough	
  examination	
  of	
  confocal	
  microscope	
  rates	
  at	
  other	
  institutions	
  indicates	
  that	
  
the	
  facility’s	
  microscopes	
  are	
  priced	
  competitively.	
  The	
  average	
  rate	
  for	
  similar	
  confocal	
  
microscopes	
  at	
  25	
  institutions	
  was	
  $32.50/hour.	
  For	
  more	
  details,	
  please	
  see	
  Table	
  13	
  on	
  
the	
  follow	
  page.	
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Table	
  13:	
  Example	
  Confocal	
  Rates	
  (updated	
  July	
  2013)	
  

	
  

Facility	
   Instrument	
   Hourly	
  Rate	
  
	
  

Additional	
  Information	
  

Berkeley	
  Biological	
  Imaging	
  
Facility	
  

Zeiss	
  LSM710	
  
Zeiss	
  LSM510	
  

$36	
  
$28	
  

Training	
  $137.50/user	
  

Cornell	
  U	
  Life	
  Sciences	
  
Imaging	
  Core	
  	
  

Zeiss	
  LSM710	
  
Zeiss	
  LSM510	
  
Leica	
  SP2	
  

$30	
  
$25	
  
$20	
  

Training	
  $125/user	
  
Training	
  $75/hr	
  
Training	
  $100/user	
  

University	
  of	
  Virginia	
  School	
  
of	
  Medicine	
  

Zeiss	
  LSM510	
   $34-­‐$54	
   $35/hr	
  25-­‐42	
  hrs/month	
  
$54/hr	
  1-­‐5	
  hrs/month	
  

Iowa	
  State	
  University	
  
Confocal	
  Facility	
  

Leica	
  SP5	
  X	
   $31	
   	
  

Northwestern	
  U	
  Biological	
  
Imaging	
  

Leica	
  SP5	
  
Zeiss	
  LSM510	
  

$30	
  
$35	
  

	
  

Arizona	
  State	
  Imaging	
  
Facility	
  

Zeiss	
  LSM510	
   $25	
   Training	
  is	
  $46/hr	
  

University	
  of	
  Illinois	
   Zeiss	
  LSM700	
  
Zeiss	
  LSM710	
  MP	
  

$28	
  
$31	
  

Training	
  $41/hr	
  

Duke	
  University	
  Light	
  
Microscopy	
  Core	
  	
  

LSM	
  510,	
  Leica	
  SP5,	
  
Zeiss	
  LSM780	
  

$26.50	
   $0.75	
  rate	
  increase	
  this	
  
year	
  

Ohio	
  State	
  University	
  
Imaging	
  Facility	
  

Olympus	
  FV1000	
  	
   $25	
  
	
  

	
  

Michigan	
  State	
  U	
  Center	
  
Advanced	
  Microscopy	
  

Zeiss	
  LS510	
  Meta	
  
Olympus	
  FV1000	
  

$35	
  
$35	
  

	
  

U	
  of	
  Washington	
  Keck	
  
Facility	
  

Zeiss	
  LSM510	
  Meta	
  
Leica	
  SP1	
  

$42	
  
$42	
  

$3	
  rate	
  increase	
  this	
  year	
  

Oklahoma	
  State	
  University	
   Leica	
  SP2	
   $30	
   	
  
U	
  of	
  Georgia	
  
Biomedical	
  Microscopy	
  

Zeiss	
  510	
  Meta	
  
Zeiss	
  710	
  

$30	
  
$30	
  

	
  

UNC	
  Medicine	
   Zeiss	
  LSM510	
   $30	
   	
  
University	
  of	
  Connecticut	
   Leica	
  SP2	
   $10	
   	
  
UVA	
  Keck	
  Center	
   Zeiss	
  LSM510	
  

Leica	
  SP5X	
  
$35	
  
$35	
  

	
  

Purdue	
  U	
  Life	
  Science	
  
Imaging	
  Facility	
  

Zeiss	
  LSM	
  710	
   $30	
   	
  

Oregon	
  State	
  U	
   Zeiss	
  LSM	
  510	
  Meta	
   $19	
   Last	
  year:	
  $17/hr	
  
Yale	
  School	
  of	
  Medicine	
   Zeiss	
  LSM510	
  	
  	
  

Zeiss	
  LSM710	
  MP	
  
$39	
  
$39	
  

	
  

University	
  of	
  Iowa	
   Leica	
  SP2	
   $20	
   	
  
University	
  of	
  Texas	
  Austin	
   Leica	
  SP2	
   $45	
   Last	
  year:	
  $40/hr	
  
UMD	
  School	
  of	
  Medicine	
   LSM	
  510	
  Meta	
   $40	
   Training	
  $200/user	
  
Colorado	
  State	
  U	
   Zeiss	
  LSM510	
  Meta	
   $40	
   	
  
Boise	
  State	
  University	
   Zeiss	
  LSM510	
  Meta	
   $43	
   	
  
Rockefeller	
  University	
   Leica	
  SP5	
   $45	
   	
  
Average	
  Hourly	
  Rate	
   	
   $32.50	
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Genomics	
  Core	
  Facility	
  

Genomics	
  Core	
  Facility	
  Income	
  and	
  Expenses	
  

1. In	
  FY13,	
  the	
  Genomics	
  Core	
  spent	
  $2,244.29	
  more	
  than	
  it	
  collected	
  from	
  charge-­‐
backs	
  (Table	
  14).	
  	
  

2. At	
  the	
  end	
  of	
  FY13,	
  the	
  actual	
  balance	
  in	
  the	
  Genomics	
  Core	
  account	
  was	
  $30,727.10.	
  	
  
3. Over	
  the	
  last	
  3	
  fiscal	
  years,	
  income	
  from	
  the	
  two	
  qPCR	
  machines	
  exceeded	
  expenses	
  

by	
  $2,234.08.	
  However,	
  during	
  FY10,	
  the	
  CFX96	
  was	
  still	
  under	
  warranty,	
  so	
  there	
  
were	
  no	
  service	
  contract	
  expenses	
  associated	
  with	
  the	
  machine.	
  

4. Over	
  the	
  last	
  3	
  fiscal	
  years,	
  the	
  total	
  amount	
  spent	
  on	
  the	
  3730xl	
  exceeded	
  the	
  
amount	
  collected	
  from	
  charge-­‐backs	
  by	
  $3,010.65	
  (Table	
  15).	
  	
  

5. Because	
  the	
  Core	
  will	
  need	
  to	
  purchase	
  a	
  new	
  capillary	
  array	
  in	
  the	
  coming	
  year	
  
(~$6,000),	
  I	
  suggest	
  a	
  small	
  rate	
  increase	
  of	
  $1	
  more	
  per	
  run	
  on	
  the	
  3730xl.	
  I	
  also	
  
suggest	
  a	
  $1	
  rate	
  increase	
  for	
  the	
  qPCR	
  machines.	
  

6. It	
  should	
  be	
  noted	
  that,	
  although	
  CBMG	
  pays	
  for	
  the	
  salary	
  of	
  the	
  Genomics	
  Core	
  
Director,	
  CBMG	
  accounted	
  for	
  only	
  2.3%	
  of	
  sequencer	
  use	
  over	
  the	
  past	
  year,	
  and	
  
only	
  5.5%	
  of	
  sequencer	
  use	
  over	
  the	
  last	
  3	
  years.	
  	
  

	
  
Table	
  14:	
  Genomics	
  Core	
  Facility	
  Income	
  and	
  Expenses	
  FY13	
  Only	
  
	
  
Instrument	
   Income	
   Consumables	
   Service	
  contract	
   Total	
  Expenses	
   Balance	
  

3730xl	
   	
  $24,224.00	
  	
   	
  $7,639.37	
  	
   	
  $19,882.98	
  	
   	
  $27,522.35	
  	
   	
  $(3,298.35)	
  
LC480	
   	
  $8,136.31	
  	
   	
  $1,504.75	
  	
   	
  $5,000.00	
  	
   	
  $7,004.75	
   	
  $1,131.56	
  	
  

BioRad	
  CFX96	
   	
  $3,622.50	
  	
   0	
   	
  $3,700.00	
  	
   	
  $3,700.00	
  	
   	
  $(77.50)	
  
Total	
   	
  $35,982.81	
  	
   	
  $9,144.12	
  	
   	
  $28,582.98	
  	
   	
  $38,227.10	
  	
   	
  $(2,244.29)	
  
	
  

Table	
  15:	
  	
  Genomics	
  Core	
  Facility	
  Income	
  and	
  Expenses	
  from	
  FY11-­‐13	
  
	
  
Instrument	
   Income	
   Consumables	
   Service	
  contract	
   Total	
  Expenses	
   Balance	
  

3730xl	
   	
  $81,868.00	
  	
   	
  $25,229.71	
  	
   	
  $59,648.94	
  	
   	
  $84,878.65	
  	
   	
  $(3,010.65)	
  
LC480	
   	
  $17,901.60	
  	
   	
  $5,183.15	
  	
   	
  $16,000.00	
  	
   	
  $21,683.15	
  	
   	
  $(3,781.55)	
  

BioRad	
  CFX96	
   	
  $12,915.63	
  	
   	
  0	
  	
  	
   	
  $7,400.00	
  	
   	
  $7,400.00	
  	
   	
  $5,515.63	
  	
  
Total	
   $112,685.23	
  	
   	
  $30,412.86	
  	
   	
  $83,048.94	
  	
   	
  $113,961.80	
  	
   	
  $(1,276.58)	
  

	
  
Table	
  16:	
  	
  Genomics	
  Core	
  Instrument	
  Usage	
  FY11-­‐13	
  
	
  

Year	
   Roche	
  LC480	
  hours	
   Bio-­‐Rad	
  CFX96	
  hours	
   3730xl	
  #	
  runs	
  

FY11	
   409	
   589	
   871	
  
FY12	
   448	
   506	
   597	
  
FY13	
   736	
   407	
   604	
  
Total	
   1593	
   1501	
   2072	
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Figure	
  4:	
  DNA	
  Sequencer	
  Use	
  by	
  Department	
  FY13	
  

	
  

	
   	
  

Figure	
  5:	
  Top	
  DNA	
  Sequencer	
  Users	
  FY13	
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Current	
  and	
  Proposed	
  (in	
  parenthesis)	
  Imaging	
  and	
  
Genomics	
  Core	
  Rate	
  Schedule	
  

	
  

	
  
Instrument	
  

Users	
  within	
  
CMNS	
  

On-­‐campus	
  users	
  
not	
  affiliated	
  with	
  

the	
  College	
  

Users	
  not	
  
affiliated	
  with	
  the	
  

campus	
  

Zeiss	
  LSM710	
   	
  $26/hr-­‐	
  peak	
  
$23/hr	
  –	
  off-­‐peak	
  

$39.00	
   	
  $78.00/hr	
  
	
  

Leica	
  SP5	
  X	
   	
  $26/hr-­‐	
  peak	
  
$23/hr	
  –	
  off-­‐peak	
  

$39.00	
   	
  $78.00/hr	
  
	
  

DeltaVision	
  Deconvolution	
   $8.00/hr	
  
($8.00/hr)	
  

$11.00/hr	
  
($11.00/hr)	
  

$20.00/hr	
  
($20.00/hr)	
  

Olympus	
  Fluorescence	
   $2.00/hr	
  
($2.00/hr)	
  

$2.00/hr	
  
($2.00/hr)	
  

$2.00/hr	
  
($2.00/hr)	
  

Axiophot	
  Fluorescence	
   $2.00/hr	
  
($2.00/hr)	
  

$2.00/hr	
  
($2.00/hr)	
  

$2.00/hr	
  
($2.00/hr)	
  

MiniMed	
  Film	
  Processor	
   $0.00	
  
($0.00)	
  

$0.00	
  
($0.00)	
  

$0.00	
  
($0.00)	
  

ABI	
  3730xl	
  South	
  DNA	
  
Analyzer	
  

$39.00/run	
  
($40.00/run)	
  

$39.00/run	
  
($40.00/run)	
  

$100.00/run	
  
($100.00/run)	
  

Roche	
  LightCycler	
  480	
  Real-­‐
Time	
  PCR	
  

$9.00/hr	
  
($10.00/hr)	
  

$15.00/hr	
  
($16.00/hr)	
  

$22.00/hr	
  
($23.00/hr)	
  

Bio-­‐Rad	
  CFX	
  96	
  Real-­‐Time	
  
PCR	
  

$9.00/hr	
  
($10.00/hr)	
  

$15.00/hr	
  
($16.00/hr)	
  

$22.00/hr	
  
($23.00/hr)	
  

	
  
	
  

	
  

	
  


