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A	
  brief	
  history	
  of	
  Vala	
  Sciences	
  Inc:	
  

The	
  Vala	
  Sciences	
  Inc	
  was	
  founded	
  in	
  2003.	
  	
  The	
  biology	
  and	
  
engineering	
  team	
  previously	
  founded	
  Q3DM	
  (QuanCtaCve	
  3-­‐
Dimensional	
  Microscopy),	
  a	
  San	
  Diego	
  based	
  company	
  that	
  
developed	
  the	
  EIDAQ/IC-­‐100	
  one	
  of	
  the	
  first	
  High	
  Content	
  
Assay	
  workstaCons.	
  

Jeffrey	
  Price,	
  MD.	
  Ph.D.,	
  the	
  CEO	
  of	
  Vala,	
  and	
  cofounder	
  of	
  
both	
  Q3DM	
  and	
  Vala	
  is	
  a	
  pioneer	
  in	
  the	
  field	
  of	
  High	
  Content	
  
Analysis	
  (HCA,	
  typically	
  cell-­‐based	
  assays	
  which	
  feature	
  high	
  
resoluCon,	
  mulC-­‐channel	
  fluorescence	
  imaging,	
  with	
  
automated	
  image	
  acquisCon	
  and	
  image	
  analysis	
  soUware).	
  

Vala	
  Sciences	
  offers	
  instrumentaCon,	
  soUware,	
  reagents,	
  and	
  
assays	
  for	
  HCA	
  for	
  both	
  cells	
  and	
  Cssue,	
  relevant	
  to	
  high	
  
throughput	
  screening,	
  preclinical	
  research,	
  and	
  digital	
  
pathology	
  applicaCons.	
  



Recent	
  funded	
  grants	
  and	
  contracts	
  to	
  Vala	
  Sciences	
  
Grants:	
  	
  
2006	
  NIH	
  SBIR	
  1R43DK074333-­‐01	
  	
  Title:	
  HT	
  Image	
  Assay	
  of	
  Lipid	
  Droplet	
  Forma+on	
  in	
  Human	
  Adipocytes.	
  	
  Phase	
  I	
  =	
  

$142,606,	
  Phase	
  II	
  =	
  $1,503,000.	
  	
  PI:	
  	
  McDonough	
  	
  
2006	
  NIH	
  STTR	
  1R41DK076510-­‐01	
  Title:	
  Development	
  automated	
  assay-­‐regulators	
  insulin	
  synthesis.	
  	
  Phase	
  I	
  =	
  

$200,371.	
  PI:	
  	
  McDonough	
  
2006	
  	
  NIH	
  	
  FastTrack	
  STTR	
  1R42HL086076-­‐01	
  Proposal	
  Title:	
  Live	
  cell	
  and	
  HCS	
  assays	
  to	
  quanCfy	
  producCon	
  of	
  

cardiomyocytes	
  from	
  stem	
  cells.	
  	
  Phase	
  I	
  =	
  $249,866,	
  Phase	
  II	
  =	
  $1,305,000.	
  PI:	
  	
  McDonough	
  
2009	
  NIH	
  1R03MH082378-­‐01	
  Proposal	
  Title:	
  	
  High	
  Throughput	
  Imaging	
  Assay	
  for	
  Beta-­‐Catenin.	
  	
  $25,000	
  (NIH	
  

Network	
  Molecular	
  Libraries	
  Probe	
  ProducCon	
  Centers).	
  	
  PI:	
  McDonough	
  
2009	
  NIH	
  1R03DA026213-­‐01	
  Proposal	
  Title:	
  A	
  High	
  Throughput	
  Imaging	
  Assay	
  for	
  HepaCc	
  Lipid	
  Droplet	
  FormaCon.	
  	
  

$25,000	
  (NIH	
  Network	
  Molecular	
  Libraries	
  Probe	
  ProducCon	
  Centers.	
  	
  PI:	
  	
  McDonough	
  
2009	
  CIRM	
  Title	
  Differen+a+on	
  of	
  ventricular,	
  atrial,	
  and	
  pacemaker	
  type	
  cardiomyocytes	
  from	
  stem	
  cells.	
  	
  2	
  years,	
  

$900,000.	
  	
  PI:	
  	
  McDonough	
  
2010	
  	
  NIH	
  SBIR	
  phase	
  I	
  Title:	
  High	
  content	
  analysis	
  of	
  mitochondrial	
  replica+on	
  	
  Phase	
  I	
  =	
  $270,000	
  PI:	
  Whifaker	
  
2010	
  NIH	
  STTR	
  	
  1R41DK082087-­‐01	
  Title	
  Automated	
  quan+fica+on	
  of	
  lipid	
  droplets	
  in	
  faTy	
  liver	
  +ssue	
  sec+ons.	
  Phase	
  

I	
  =	
  $298,466.	
  Phase	
  II	
  budget	
  =	
  $1,464,024.	
  	
  PI:	
  McDonough	
  
2010	
  	
  NIH	
  STTR	
  	
  1R41AR055604-­‐01A2	
  	
  Title	
  Automated	
  analysis	
  of	
  skeletal	
  muscle	
  fiber	
  crossec+onal	
  area	
  and	
  

metabolic	
  type.	
  	
  Phase	
  I	
  =	
  $153,853.	
  Phase	
  II	
  budget	
  =	
  $1,200,000.	
  PI:	
  McDonough	
  
2011	
  (nearly	
  approved)	
  	
  NIH	
  STTR	
  FastTrack	
  Title:	
  Optogene+c	
  Mul+parametric	
  Assay	
  for	
  HT	
  Cardiotoxicity	
  Tes+ng.	
  	
  

PI:	
  Cerignoli.	
  

Contracts:	
  
2009	
  NIH	
  FastTrack	
  SBIR	
  contract	
  Title:	
  Drug	
  Safety	
  Assessment	
  in	
  iPS	
  Derived	
  Cardiomyocytes.	
  Phase	
  I	
  =	
  $119,000	
  	
  

Phase	
  II	
  =	
  $840,000.	
  	
  PI:	
  Cerignoli	
  
2010	
  NIH	
  SBIR	
  FastTrack	
  contract	
  Title:	
  Hapten	
  and	
  Qdot	
  based	
  assay	
  for	
  breast	
  cancer	
  biomarkers.	
  	
  Phase	
  I	
  =	
  

$150,000	
  	
  Phase	
  II	
  =	
  $1,700,000.	
  PI:	
  McDonough	
  
2011	
  NIH	
  SBIR	
  contract	
  Title:	
  	
  	
  	
  Automated	
  karyometry	
  as	
  a	
  companion	
  diagnos+c	
  for	
  chemopreven+on	
  of	
  breast	
  

cancer	
  Phase	
  I	
  =	
  $204,000	
  PI:	
  McDonough	
  



Overall,	
  Vala	
  has	
  received	
  approx.	
  	
  $12,500,000	
  in	
  funding	
  from	
  
grants	
  and	
  contracts	
  (the	
  NIH	
  has	
  been	
  the	
  primary	
  source	
  of	
  
grant/contract	
  support).	
  

AddiConal	
  recent	
  contracts	
  include:	
  

Johnson	
  &	
  Johnson	
  -­‐	
  project	
  to	
  develop	
  KineCc	
  Image	
  
Cytometry	
  (KIC)	
  methods	
  for	
  simultaneous	
  measurement	
  of	
  
intracellular	
  calcium	
  and	
  voltage	
  in	
  cardiac	
  myocytes.	
  

Sanofi	
  AvenCs	
  -­‐	
  project	
  to	
  test	
  candidate	
  pharmaceuCcals	
  for	
  
effects	
  on	
  voltage-­‐dependent	
  channels	
  in	
  cardiac	
  myocytes	
  
using	
  KIC	
  

Vala	
  has	
  also	
  recently	
  been	
  approved	
  for	
  a	
  $1,500,000	
  loan	
  from	
  
the	
  SBA	
  (Silvergate	
  Bank,	
  San	
  Diego,	
  CA).	
  	
  	
  



Sanford-­‐Burnham	
  Medical	
  Research	
  InsCtute.	
  	
  
Sanford-­‐Burnham	
  has	
  previously	
  collaborated	
  
with	
  Vala	
  Sciences	
  Inc	
  on	
  the	
  following	
  grants	
  
and	
  contracts	
  including:	
  	
  
STTR	
  Fast-­‐Track	
  1	
  R42	
  HL086076-­‐01	
  “Live	
  cell	
  
and	
  HCS	
  assays	
  to	
  quanNfy	
  producNon	
  of	
  
cardiomyocytes	
  from	
  stem	
  cells”	
  and	
  SBIR	
  
contract	
  HHSN268200900044C	
  “Drug	
  Safety	
  
Assessment	
  in	
  IPS	
  Derived	
  Cardiomyocytes”).	
  
Two	
  of	
  Vala’s	
  MLSCN/MLPCN	
  assays	
  (to	
  idenNfy	
  
acNvators	
  of	
  beta-­‐catenin	
  (R03	
  MH082378),	
  and	
  
inhibitors	
  of	
  hepaNc	
  lipid	
  droplet	
  formaNon	
  (R03	
  
MH083261)	
  were	
  screened	
  on	
  large	
  chemical	
  
compound	
  libraries	
  (approx.	
  200,000	
  
compounds)	
  by	
  the	
  Conrad	
  Prebys	
  Center	
  for	
  
Chemical	
  Genomics	
  at	
  Sanford-­‐Burnham.	
  	
  

Vala	
  Collaborators:	
  





Instrumenta+on:	
  

2003	
  Q3DM	
  Eidaq	
  IC100	
  (also	
  
marketed	
  by	
  Beckman	
  Coutler)	
  
(rapid	
  autofocus,	
  mulCchannel	
  
fluorescence,	
  microCter	
  plates,	
  
slides)	
  

Present:	
  	
  IC200	
  and	
  IC300	
  
product	
  line.	
  	
  Even	
  faster	
  
autofocus,	
  conCnuous	
  scanning,	
  
large	
  format	
  cameras,	
  KineCc	
  
Image	
  Cytometry	
  

Recent	
  customers	
  include	
  the	
  
Sanford	
  Burnham	
  Medical	
  
Research	
  InsCtute,	
  University	
  of	
  
Houston,	
  Baylor	
  College	
  of	
  
Medicine,	
  Genomics	
  InsCtute	
  of	
  
the	
  NovarCs	
  Research	
  
FoundaCon.	
  

Jeffrey	
  H.	
  Price,	
  M.D.,	
  Ph.D.	
  	
  

Autofocus	
  based	
  upon	
  chromaCc	
  
abberaCon	
  



Prosstate	
  biopsy	
  visualized	
  via	
  fluorescence	
  microscopy	
  	
  



SoWware:	
  CyteSeer®	
  

Randall	
  Ingermanson	
  

Jeff	
  Hilton	
  



Features	
  of	
  CyteSeer®	
  

-­‐	
  Coded	
  in	
  Java,	
  cross-­‐planorm	
  compaCble	
  
-­‐	
  True	
  cell-­‐by-­‐cell	
  cytometry	
  
-­‐	
  Plug-­‐in	
  and	
  pipe-­‐line	
  architecture.	
  
-­‐	
  Easily	
  modified	
  and	
  opCmized	
  for	
  specific	
  applicaCons	
  
-­‐	
  Can	
  be	
  downloaded	
  and	
  tested	
  for	
  free	
  from	
  our	
  
website	
  

hfp://www.valasciences.com	
  



The	
  Membrane	
  Analysis	
  
Algorithm:	
  



VE-­‐cadherin	
  



(human	
  adipocytes,	
  lipolysis	
  assay	
  (nuclei,	
  
lipid	
  droplets,	
  phosphoperilipin)	
  

The	
  Lipid	
  Droplet/ColocalizaCon	
  Algorithm:	
  



A	
  rich	
  set	
  of	
  data	
  parameters	
  are	
  derived	
  by	
  CyteSeer	
  for	
  each	
  cell.	
  
Membrane	
  algorithm	
  (94)	
  
Lipid	
  droplet/colocalizaNon	
  algorithm	
  (98)	
  



PCC Ni Mi Wm Pearson Correlation Coefficient of Nucleus Image vs Membrane Image on Whole-Cell Mask
K1 Ni Mi Wm Manders K1 Coefficient of Nucleus Image vs Membrane Image on Whole-Cell Mask
K2 Ni Mi Wm Manders K2 Coefficient of Nucleus Image vs Membrane Image on Whole-Cell Mask
MOC Ni Mi Wm Manders Overlap Coefficient of Nucleus Image vs Membrane Image on Whole-Cell Mask
M1 Ni Mi Wm Manders M1 Coefficient of Nucleus Image vs Membrane Image on Whole-Cell Mask
M2 Ni Mi Wm Manders M2 Coefficient of Nucleus Image vs Membrane Image on Whole-Cell Mask
Masked PCC Ni Mi Nm Masked Pearson Correlation Coefficient of Nucleus Image vs Membrane Image on Nucleus Mask
Masked K1 Ni Mi Nm Masked Manders K1 Coefficient of Nucleus Image vs Membrane Image on Nucleus Mask
Masked K2 Ni Mi Nm Masked Manders K2 Coefficient of Nucleus Image vs Membrane Image on Nucleus Mask
Masked MOC Ni Mi Nm Masked Manders Overlap Coefficient of Nucleus Image vs Membrane Image on Nucleus Mask
Masked M1 Ni Mi Nm Masked Manders M1 Coefficient of Nucleus Image vs Membrane Image on Nucleus Mask
Masked M2 Ni Mi Nm Masked Manders M2 Coefficient of Nucleus Image vs Membrane Image on Nucleus Mask

Data	
  parameters	
  related	
  to	
  intensity	
  of	
  different	
  cellular	
  
compartments	
  in	
  different	
  image	
  channels	
  

ColocalizaCon	
  of	
  labels	
  between	
  differerent	
  
image	
  channels	
  for	
  different	
  cellular	
  
compartments	
  



Parallel	
  Plate	
  
Electrode	
  Pair	
  

KineCc	
  Image	
  Cytometer	
  (KIC)	
  

Nikon	
  Ti-­‐E	
  Microscope	
  

96-­‐	
  or	
  384-­‐well	
  
plate	
  

Fabio	
  Cerignoli	
  

Ross	
  Whifaker	
  





Vala	
  is	
  offering	
  the	
  following	
  assays	
  related	
  to	
  KIC-­‐
Cardiac	
  Myocyte:	
  

CD1,	
  Cardiac	
  differenCaCon	
  ,	
  human	
  cardiac	
  myocytes	
  
(long	
  term	
  effects	
  on	
  iPS-­‐derived	
  cardiac	
  myocytes)	
  

CT1,	
  Cardiac	
  toxicity,	
  human	
  cardiac	
  myocytes	
  (acute	
  
effects	
  on	
  iPS-­‐derived	
  cardiac	
  myocytes)	
  



Adipogenesis	
  

McDonough,	
  P.	
  M.,	
  AgusCn,	
  R.	
  M.,	
  Ingermanson,	
  R.	
  S.,	
  Loy,	
  P.	
  A.,	
  Buehrer,	
  B.	
  M.,	
  
Nicoll,	
  J.	
  B.,	
  Prigozhina,	
  N.	
  L.,	
  Mikic,	
  I.,	
  Price,	
  J.	
  H.	
  	
  2009.	
  	
  QuanCficaCon	
  of	
  lipid	
  
droplets	
  and	
  associated	
  proteins	
  in	
  cellular	
  models	
  of	
  obesity	
  via	
  high	
  content/
high	
  throughput	
  microscopy	
  and	
  automated	
  image	
  analysis.	
  	
  ASSAY	
  and	
  Drug	
  
Development	
  Technologies,	
  7:440-­‐460.	
  NIHMSID#194280	
  

The	
  basics	
  of	
  assay	
  development	
  were	
  published	
  in	
  a	
  peer-­‐reviewed	
  paper:	
  

Excess	
  adipogenesis,	
  leads	
  to	
  obesity.	
  	
  Abnormally	
  low	
  adipogenesis	
  may	
  
contribute	
  to	
  cachexia.	
  

2006	
  NIH	
  SBIR	
  1R43DK074333-­‐01	
  	
  Title:	
  HT	
  Image	
  Assay	
  of	
  Lipid	
  Droplet	
  
Forma+on	
  in	
  Human	
  Adipocytes.	
  	
  	
  

Collaborators:	
  Zen-­‐Bio	
  Inc	
  (suppliers	
  of	
  primary	
  adipocytes	
  and	
  other	
  cell	
  
types),	
  Baylor	
  College	
  of	
  Medicine	
  (development	
  of	
  custom	
  anCbodies)	
  



Early	
  experiment	
  
demonstraNng	
  the	
  
effect	
  of	
  rosiglitazone	
  
on	
  differenNaNon	
  of	
  
preadipocytes	
  (A)	
  to	
  
adipocytes	
  (B),	
  lipid	
  
droplets	
  as	
  a	
  gray	
  
scale	
  image	
  (C),	
  
creaNon	
  of	
  the	
  Lipid	
  
Droplet	
  Mask	
  (D),	
  and	
  
the	
  correlaNon	
  
between	
  biochemical	
  
analysis	
  of	
  
triglycerides	
  (E)	
  and	
  
lipid	
  droplets	
  as	
  
assayed	
  via	
  
microscopy	
  (F).	
  



Lipid	
  Droplets	
  (green)	
   Lipid	
  Droplets	
  Mask	
  

Perilipin	
   Protein	
  Mask	
  for	
  Perilipin	
  



Data	
  from	
  the	
  
adipogenesis	
  
assay	
  



Vala	
  is	
  offering	
  the	
  following	
  assays	
  related	
  to	
  
Adipogenesis:	
  

A1,	
  Adipogenesis,	
  Human	
  adipocytes,	
  agonists	
  

A2,	
  Adipogenesis,	
  Human	
  adipocytes,	
  antagonists	
  

Related	
  assay:	
  

LD2,	
  Lipid	
  droplet	
  formaCon,	
  Huh-­‐7	
  cells	
  (hepatocytes).	
  	
  
This	
  is	
  related	
  to	
  fafy	
  liver	
  disease.	
  



Lipolysis	
  

McDonough,	
  P.	
  M.,	
  Ingermanson,	
  R.	
  S.,	
  Loy,	
  P.A.,	
  Koon,	
  E.	
  D.,	
  Whifaker,	
  R.,	
  Laris,	
  C.	
  A.,	
  
Hilton,	
  J.	
  M.,	
  Nicoll,	
  J.	
  B.,	
  Buehrer,	
  B.	
  M.,	
  Price,	
  J.	
  H.	
  (2010).	
  	
  QuanCficaCon	
  of	
  Hormone	
  
SensiCve	
  Lipase	
  PhosphorylaCon	
  and	
  ColocalizaCon	
  with	
  Lipid	
  Droplets	
  in	
  Murine	
  3T3L1	
  and	
  
Human	
  Subcutaneous	
  Adipocytes	
  via	
  Automated	
  Digital	
  Microscopy	
  and	
  High-­‐Content	
  
Analysis.	
  Assay	
  Drug	
  Dev	
  Technol.	
  2010	
  Dec	
  27.	
  	
  

For	
  lipid	
  droplets	
  to	
  be	
  
metabolized,	
  the	
  process	
  of	
  
lipolysis	
  must	
  be	
  iniCated.	
  

The	
  acCvaCon	
  of	
  lipolysis	
  is	
  
associated	
  with	
  
phosphorylaCon	
  of	
  perilipin	
  
(Peri),	
  and	
  Hormone	
  SensiCve	
  
Lipase	
  (HSL).	
  	
  Adipocyte	
  
triglyceride	
  lipase	
  (ATGL)	
  is	
  also	
  
criCcally	
  important.	
  	
  
PhosphorylaCon	
  of	
  perilipin	
  
afracts	
  HSL	
  and	
  ATGL	
  to	
  the	
  
lipid	
  droplets.	
  



HSL	
  and	
  perilipin	
  are	
  
substrates	
  for	
  cAMP	
  
acCvated	
  protein	
  
kinase	
  (PKA),	
  and	
  
cGMP-­‐acCvated	
  
protein	
  kinase	
  (PKG)	
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Vala’s	
  anCbodies	
  to	
  phospho-­‐
perilipin	
  



Results	
  from	
  Vala’s	
  HCA-­‐based	
  lipolysis	
  assay:	
  



Vala	
  is	
  offering	
  the	
  following	
  assays	
  related	
  to	
  
Lipolysis:	
  

L1,	
  Lipolysis,	
  Human	
  adipocytes,	
  agonists	
  

L2,	
  Lipolysis,	
  Human	
  adipocytes,	
  antagonists	
  

L3,	
  Lipolysis,	
  murine	
  3T3L1	
  adipocytes,	
  agonists	
  



Cadherins	
  and	
  beta-­‐catenin	
  

Prigozhina,	
  N.	
  L.,	
  Zhong,	
  L.,	
  Hunter,	
  E.	
  A.,	
  Mikic,	
  I.,	
  Callaway,	
  S.,	
  Roop,	
  D.	
  R.,	
  Mancini,	
  M.	
  A.,	
  Zacharias,	
  
D.,	
  Price,	
  J.	
  H.,	
  McDonough,	
  P.	
  M.	
  	
  (2007)	
  Plasma	
  membrane	
  assays	
  and	
  three-­‐compartment	
  image	
  
cytometry	
  for	
  high	
  content	
  screening.	
  	
  ASSAY	
  and	
  Drug	
  Development	
  Technologies,	
  5:29-­‐48	
  	
  



E-­‐Cadherin	
  



N-­‐Cadherin	
  



Beta-­‐Catenin	
  



Vala	
  is	
  offering	
  the	
  following	
  assays	
  for	
  Cadherins	
  
and	
  Beta-­‐Catenin:	
  

ECAD1,	
  E-­‐Cadherin,	
  A431	
  cells,	
  agonists	
  

NCAD1,	
  N-­‐Cadherin,	
  HeLa	
  cells,	
  agonists	
  

VCAD1,	
  VE-­‐Cadherin,	
  Human	
  vascular	
  endothelial	
  cells,	
  
agonists	
  

BC1,	
  Beta-­‐Catenin,	
  HeLa,	
  agonists	
  



Assessing	
  mitochondrial	
  
membrane	
  potenCal	
  (∆ψM)	
  
using	
  HCA	
  	
  

Ross	
  Whifaker	
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Vala	
  is	
  offering	
  the	
  following	
  assays	
  
related	
  to	
  Mitochondrial	
  FuncCon	
  

MP1,	
  Mitochondrial	
  membrane	
  potenCal,	
  Huh-­‐7	
  
cells,	
  acute	
  

MP2	
  Mitochondrial	
  membrane	
  potenCal,	
  Huh-­‐7	
  
cells,	
  long	
  term	
  



Stem	
  cell	
  pluripotency	
  

Mark	
  Mercola	
  

Assay	
  SCP1,	
  Stem	
  cell	
  pluripotency:	
  
Compounds	
  that	
  reduce	
  pluripotency	
  reduce	
  GFP	
  expression	
  in	
  human	
  
ES	
  cells	
  expressing	
  GFP	
  from	
  an	
  Oct4	
  promoter	
  



Mesoderm-­‐
endoderm	
  formaCon	
  

Assay	
  MEF1,	
  Mesoderm	
  
endoderm	
  formaCon,	
  mouse	
  
embryonic	
  stem	
  cells	
  

mESCs	
  engineered	
  to	
  express	
  eGFP	
  
under	
  control	
  of	
  the	
  vascular	
  
growth	
  factor	
  receptor-­‐2.	
  	
  Cells	
  are	
  
treated	
  with	
  compounds	
  and	
  
assayed	
  for	
  both	
  GFP	
  (indicates	
  
mesoderm	
  formaCon),	
  and	
  FoxA2	
  
(indicates	
  endoderm	
  formaCon.	
  

Mark	
  Mercola	
  



A	
  related	
  assay	
  was	
  recently	
  published:	
  

Willems,	
  E.,	
  et	
  al.	
  2011.	
  	
  Small-­‐molecule	
  inhibitors	
  of	
  the	
  Wnt	
  pathway	
  
potently	
  promote	
  cardiomyocytes	
  from	
  human	
  embrynoic	
  stem	
  cell-­‐
derived	
  mesoderm.	
  	
  CirculaCon	
  Ressarch	
  109:360-­‐3641,	
  Mesoderm	
  
endoderm	
  formaCon,	
  mouse	
  embryonic	
  stem	
  cells	
  

Assay	
  HCF1:	
  	
  Heart	
  cell	
  formaCon,	
  mouse	
  embryonic	
  stem	
  cells	
  

mESCs	
  engineered	
  to	
  express	
  eGFP	
  under	
  control	
  of	
  the	
  alpha-­‐myosin	
  heavy	
  
chain	
  promoter.	
  	
  	
  	
  Cells	
  are	
  subjected	
  to	
  a	
  differenCaCon	
  protocol	
  in	
  the	
  
presence	
  of	
  test	
  compounds.	
  	
  	
  Increases	
  in	
  GFP	
  indicated	
  increased	
  formaCon	
  
of	
  cardiac	
  myocytes.	
  

Heart	
  cell	
  formaCon	
  

Mark	
  Mercola	
  



Assay	
  PBCD1:	
  	
  PancreaCc	
  Beta	
  Cell	
  
DifferenCaCon	
  	
  

TPNE	
  cells	
  (derived	
  from	
  human	
  fetal	
  
islets)	
  express	
  GFP	
  downstream	
  from	
  
the	
  human	
  insulin	
  promoter.	
  	
  
Compounds	
  that	
  promote	
  
differenCaCon	
  of	
  this	
  pancreaCc	
  beta	
  
cell	
  precursor	
  towards	
  the	
  mature	
  beta	
  
cell	
  increase	
  GFP	
  expression.	
  

PancreaCc	
  beta	
  cell	
  differenCaCon/
maturaCon	
  

Pam	
  Itkin-­‐Ansari	
  

Kiselyuk,	
  A.,	
  et	
  al.	
  Phenothiazine	
  neurolepCcs	
  signal	
  to	
  the	
  human	
  insulin	
  promoter	
  as	
  
revealed	
  by	
  a	
  novel	
  high-­‐throughput	
  screen.	
  J	
  Biomol	
  Screen	
  15,	
  663-­‐670	
  (2010).	
  



The	
  appearance	
  of	
  germ	
  cells	
  in	
  C.	
  
elegans	
  is	
  dependent	
  Notch	
  acCvity	
  
and	
  germ	
  cells	
  can	
  be	
  quanCfied	
  via	
  
high	
  content	
  microscopy.	
  	
  	
  

Assay	
  CE1:	
  	
  C.	
  elegans,	
  Notch	
  
antagonists.	
  	
  Test	
  for	
  the	
  ability	
  of	
  
compounds	
  to	
  inhibit	
  worms	
  with	
  a	
  
gain	
  of	
  funcCon	
  mutaCon	
  in	
  Notch.	
  

Assay	
  CE2:	
  	
  C.	
  elegans,	
  Notch	
  agonists.	
  	
  
Tests	
  for	
  the	
  ability	
  of	
  compounds	
  to	
  
increase	
  germ	
  cells	
  in	
  wild-­‐type	
  worms.	
  

The	
  Notch	
  pathway	
  

Malene	
  Hansen	
  



Alexi	
  Terskikh	
  

Assay	
  NO1:	
  OptogeneCc-­‐based	
  assay	
  of	
  synapCc	
  
connecCvity	
  of	
  human	
  neurons	
  

iPS-­‐	
  or	
  neuronal-­‐precursor-­‐derived	
  neurons	
  are	
  
engineered	
  to	
  express	
  channel	
  rhodopsin,	
  and	
  
loaded	
  with	
  fluo-­‐4	
  to	
  monitor	
  calcium	
  with	
  KIC.	
  	
  
ElevaCons	
  in	
  calcium	
  in	
  post-­‐synapCc	
  cells	
  
correspond	
  to	
  neurotransmission.	
  	
  	
  

Assay	
  MCDO1:	
  MulCple	
  choice	
  differenCaCon	
  outcomes	
  

UClizes	
  pluripotent	
  human	
  neural	
  crest	
  stem	
  cells.	
  	
  QuanCfies	
  the	
  
effects	
  of	
  compounds	
  to	
  influence	
  differenCaCon	
  to	
  neurons,	
  
smooth	
  muscle,	
  glia,	
  and	
  melanocytes.	
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