
M1D7:	
  Visualize	
  and	
  analyze	
  data	
  for	
  	
  
sub-­‐nuclear	
  foci	
  assay	
  

1.  Quiz	
  
2.  Prelab	
  Discussion	
  
3.  Mount	
  coverslips	
  and	
  image	
  on	
  microscope	
  
4.  Analyze	
  H2AX	
  images	
  
5.  DraG	
  data	
  slide	
  

10/06/17	
  

Eric	
  will	
  grade	
  M1D2	
  Notebook	
  page	
  
Last	
  edits	
  by	
  10pm	
  tonight	
  



Assignments	
  for	
  M1	
  
•  Data	
  summary	
  draG	
  

–  due	
  by	
  10pm	
  on	
  Wed.,	
  October	
  11	
  
–  revision	
  due	
  by	
  10pm	
  on	
  Sun.,	
  October	
  22	
  

•  Mini	
  presentaUon	
  due	
  by	
  10pm	
  on	
  Sat.,	
  October	
  14	
  
•  Blog	
  post	
  for	
  M1	
  due	
  by	
  10pm	
  on	
  Mon.,	
  October	
  23	
  

Summary	
  content	
  
1.  Title	
  	
  
2.  Abstract	
  
3.  Background,	
  MoUvaUon	
  
4.  Figures,	
  Results	
  &	
  Discussion,	
  InterpretaUon	
  
5.  ImplicaUons,	
  Future	
  Work	
  

Extra	
  office	
  hours	
  
•  Saturday	
  10/7,	
  10am-­‐2pm	
  	
  

in	
  56-­‐302	
  
•  Monday	
  10/9	
  (Prof.	
  

Engelward)	
  1-­‐3pm,	
  
16-­‐743c	
  

•  Wednesday,	
  10/11,	
  
11am-­‐4pm	
  in	
  56-­‐302	
  

•  Josephine,	
  Thursday	
  2pm-­‐3pm	
  
in	
  56-­‐341c	
  

•  Leslie,	
  Friday	
  9am-­‐10am	
  and	
  
3pm-­‐4pm	
  in	
  56-­‐341c	
  

•  All	
  regular	
  OHs	
  posted	
  to	
  wiki	
  
announcements	
  tab	
  

Come	
  work	
  in	
  office	
  hours	
  even	
  if	
  you	
  don’t	
  have	
  specific	
  quesHons!	
  
You	
  might	
  hear	
  good	
  quesHons	
  you	
  hadn’t	
  thought	
  of	
  	
  J	
  

Regular	
  office	
  hours	
  



Why	
  is	
  fluorescence	
  imaging	
  	
  
so	
  widely	
  used	
  in	
  biology?	
  

Bright-­‐field	
  	
   Fluorescence	
  

Nuclei	
  
ϒH2AX	
  
AcUn	
  



ConsideraUons	
  for	
  	
  
fluorescence	
  imaging	
  
•  pros:	
  	
  

–  low	
  background	
  
–  excellent	
  contrast	
  
–  mulUple	
  colors	
  
–  molecular	
  and	
  structural	
  specificity	
  
–  biochemical	
  sensiUvity	
  for	
  funcUonal	
  imaging	
  (Ca2+,	
  pH)	
  
–  geneUc	
  expression	
  
–  specialized	
  techniques	
  for	
  3D	
  and	
  high-­‐resoluUon	
  imaging	
  

•  cons:	
  
–  expensive	
  equipment:	
  laser,	
  filters,	
  sensiUve	
  cameras,	
  …	
  
–  toxicity	
  to	
  cells	
  
–  need	
  for	
  fixing	
  or	
  gene	
  manipulaUon	
  
–  does	
  the	
  added	
  fluorophore	
  moiety	
  impair	
  biological	
  funcUon?	
  



Physical	
  principles	
  of	
  fluorescence	
  

Energy	
  	
  

excitaUon	
   emission	
  

Stokes	
  shiG	
  

Jablonski	
  diagram	
  	
   Stokes	
  (red)	
  shiG	
  of	
  emission	
  wavelength	
  

lower energy = longer wavelength 



Epi-­‐fluorescence	
  microscope	
  

•  Filter	
  set	
  (cube)	
  FITC	
  
-  Selects/reflects	
   	
   	
  light	
  
-  Transmits	
  	
  	
  	
  	
  	
  	
  	
  	
   	
   	
  light	
  

•  Emission	
  filter	
  
-  Allows	
  ~90%	
  of	
  emiled	
  

green	
  light	
  to	
  pass	
  through	
  
-  Alenuates	
  excitaUon	
  light	
  

by	
  a	
  factor	
  of	
  ~106	
  

•  Our	
  secondary	
  anUbody	
  
-  ExcitaUon	
  max	
  488	
  nm	
  
-  Emission	
  max	
  525	
  nm	
  

blue
green



DAPI	
  stain	
  (DNA)	
  
Phalloidin	
  stain	
  (F	
  acHn)	
  

CompleUng	
  γH2AX	
  assay	
  	
  	
  

DAPI	
  

Phalloidin	
  

Mount	
  on	
  glass	
  slide	
  

gammaH2AX
primary
secondary

fluorophore

small
bind tightly
membrane permeable



γH2AX	
  Data	
  Analysis	
  

AcUn	
  (TxRed)	
   Nuclei	
  (DAPI)	
   ϒH2AX	
  (FITC)	
  

What	
  fracUon	
  of	
  cells	
  have	
  a	
  high	
  
amount	
  of	
  double	
  strand	
  breaks?	
  

morphologymorphology count # cellscount # cells double strand 
breaks
double strand 
breaks

MMS/H2O2 doses, recovery time, wild type/mutant, 
comet chip



M1	
  Data	
  Summary	
  
Title:	
  take-­‐home	
  message	
  
	
  
Abstract:	
  the	
  only	
  page	
  not	
  in	
  bullet	
  points	
  
	
  
ALL	
  BULLET	
  POINTS:	
  
-­‐background	
  and	
  moUvaUon	
  (include	
  references)	
  
•  schemaUcs	
  	
  	
  
	
  
-­‐Results	
  and	
  interpretaUon	
  
•  Cell	
  loading	
  
•  Comet	
  Chip	
  analysis	
  (team	
  expt.)	
  
•  Comet	
  Chip	
  class	
  data	
  (MMS	
  and	
  H2O2)	
  
•  H2AX	
  assay	
  (team	
  expt.)	
  
•  schemaUcs	
  	
  
	
  	
  
	
  
ImplicaUons	
  and	
  future	
  work	
  
	
  
References	
  (see	
  wiki	
  for	
  format	
  sugges0ons)	
  

Background	
  and	
  
MoHvaHon	
  

ImplicaHons	
  and	
  
Future	
  work	
  

Re
su
lts
	
  a
nd

	
  
In
te
rp
re
ta
Ho

n	
  



Background	
  &	
  MoUvaUon	
  
•  Impact	
  statement	
  

–  general	
  background	
  
–  describe	
  previous	
  work	
  in	
  the	
  field	
  

•  Specific	
  background	
  
–  introduce	
  topics,	
  pathways	
  and	
  specific	
  technologies	
  necessary	
  
to	
  understand	
  the	
  experiment	
  

–  narrow	
  focus	
  to	
  the	
  specific	
  quesUon	
  addressed	
  in	
  your	
  study	
  
•  Knowledge	
  gap/statement	
  of	
  problem	
  

–  what	
  is	
  unknown,	
  therefore	
  moUvaUng	
  your	
  study	
  
•  Hypothesis	
  

–  what	
  do	
  you	
  propose	
  will	
  be	
  the	
  outcome	
  of	
  your	
  study	
  
•  A	
  brief	
  preview	
  of	
  your	
  findings	
  

–  Here	
  we	
  show…	
  
–  end	
  with	
  broad	
  implicaUons	
  of	
  the	
  study	
  



The	
  meat	
  of	
  your	
  paper:	
  Results	
  &	
  InterpretaUon	
  
•  Figures	
  and	
  capUons	
  

–  Decide	
  on	
  these	
  first	
  
–  Use	
  subpanels	
  
–  Text:	
  limited	
  on	
  figure,	
  explicit	
  in	
  capUon	
  
–  reasonable	
  size	
  
–  descripUve	
  Utle	
  
–  intro	
  sentence	
  in	
  capUon	
  	
  
–  capUon	
  descripUve	
  of	
  image,	
  very	
  light	
  on	
  methods	
  

•  Result	
  bullets	
  
–  	
  Goal	
  /	
  intent	
  /	
  purpose	
  of	
  experiment	
  =	
  intro	
  topic	
  sentence	
  
–  What	
  you	
  did:	
  experiments	
  and	
  expectaUons,	
  including	
  controls	
  
–  What	
  you	
  found:	
  quanUtaUvely	
  describe	
  your	
  result,	
  referring	
  to	
  the	
  

figure	
  
–  What	
  does	
  this	
  indicate:	
  interpret	
  your	
  result,	
  what	
  does	
  it	
  mean?	
  
–  What	
  does	
  this	
  moUvate	
  you	
  to	
  do	
  next:	
  transiUon	
  to	
  next	
  experiment	
  



Example	
  Results	
  slide	
  (from	
  Wiki)	
  



ImplicaUons	
  &	
  Future	
  Work	
  
•  Start	
  with	
  a	
  very	
  similar	
  paragraph	
  to	
  the	
  last	
  paragraph	
  in	
  

your	
  Background/MoUvaUon	
  (restate	
  major	
  results	
  and	
  broad	
  
implicaUons)	
  

•  Follow	
  same	
  order	
  as	
  in	
  Figures/Results	
  
–  Describe	
  your	
  conclusions	
  from	
  your	
  data	
  
–  Describe	
  caveats	
  and	
  suggest	
  remedy	
  
–  IdenUfy	
  unknowns	
  and	
  speculate	
  within	
  reason	
  
–  Don’t	
  make	
  huge	
  generalizaUons	
  or	
  overreach	
  

•  Propose	
  future	
  experiments,	
  idenUfy	
  new	
  quesUons	
  that	
  arise	
  

•  Come	
  back	
  to	
  (the	
  same)	
  big	
  picture	
  topic	
  introduced	
  in	
  
background	
  



Today	
  in	
  lab	
  
1.  Complete	
  the	
  final	
  washes	
  of	
  your	
  staining	
  and	
  

mount	
  coverslips	
  on	
  slides	
  
–  slides	
  and	
  DAPI	
  mounUng	
  media	
  on	
  front	
  bench	
  

2.  Teams	
  will	
  be	
  taken	
  to	
  the	
  microscope	
  as	
  they	
  
finish	
  

3.  Download	
  your	
  team’s	
  H2AX	
  images	
  and	
  
complete	
  data	
  analysis	
  of	
  your	
  images	
  

4.  Complete	
  your	
  in-­‐class	
  results	
  secUon	
  and	
  turn	
  
in	
  for	
  feedback	
  

5.  ConUnue	
  to	
  analyze	
  CometChip	
  results	
  and	
  draG	
  
secUons	
  of	
  your	
  Data	
  summary	
  


