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•  Quiz	  	  
•  Workshop	  on	  abstracts	  
•  Permeabiliza<on	  and	  primary	  γH2AX	  an<body	  

•  Prelab	  during	  incuba<on	  in	  BSA	  blocking	  solu<on	  
•  Sta<s<cs	  prac<ce	  and	  data	  analysis	  con<nued	  

-‐  fix(ed)	  cells	  with	  4%	  formaldehyde	  
-‐  permeabilize	  cells	  with	  0.2%	  Triton	  X	  
-‐  block	  (nonspecific	  binding)	  with	  1%	  BSA	  
-‐  pause:	  1	  h	  incuba<on	  
-‐  add	  primary	  an<body	  

Start	  with	  Part	  2	  protocols…	  



Using	  immunofluorescence:	  
γH2AX	  assay	  to	  detect	  double-‐strand	  DNA	  breaks	  

Y	  
Y	  

•  histone	  H2AX	  phosphorylated	  at	  Ser139	  if	  DSB	  
•  use	  an<bodies	  against	  γH2AX	  	  

	  	  	  	  	  	  	  	  

protein	  of	  interest	   	  	  	  	  	  	  	  	  	  	  γH2AX	  

primary	  an<body	   	  	  	  	  	  	  	  	  	  	  mouse	  an<-‐human	  
	  	  	  	  	  	  	  	  	  	  an<-‐γH2AX	  

secondary	  an<body	   	  	  	  	  	  	  	  	  	  	  goat	  an<-‐mouse	  	  

fluorescent	  dye	  
exc./	  em.	  wavelengths	   	  	  	  	  	  	  	  	  	  488	  /	  520	  nm	  

…	  imaging	  on	  M1D7	  
	  	  	  	  …	  then	  1-‐page	  “Results	  and	  Interpreta<on	  ”	  homework	  due	  on	  Friday	  at	  10pm	  
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What	  do	  we	  hypothesize	  we’ll	  observe?	  

	  
	  
	  
	  
	   What	  are	  our	  controls?	  

	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

All 4 coverslips will show blue (DAPI-stained) nuclei

With H2O2, more green yH2AX foci

The (NHEJ) repair-deficient M059J cells may show even 
more green yH2AX foci than the wild-type M059K cells

The no-drug (untreated) coverslips

"K" WT cells 



Only	  report	  on	  M1D1-‐M1D4	  	  
in	  your	  Data	  Summary	  



Extra	  office	  hours	  

•  M1	  Data	  Summary	  drah	  
–  due	  5pm	  on	  Wednesday,	  October	  12	  
	  

•  Office	  hours:	  
–  Friday,	  October	  7,	  9am-‐10am:	  Maxine	  in	  16-‐336	  
–  Sunday,	  October	  9,	  10am-‐12pm:	  Maxine	  in	  56-‐302	  
–  Monday,	  October	  10,	  3pm-‐5pm:	  Leslie	  in	  56-‐302	  
–  (regular	  Monday	  office	  hours	  cancelled)	  
–  Tuesday,	  October	  11,	  1pm-‐4pm:	  Noreen	  in	  56-‐302	  
–  Wednesday,	  October	  12,	  10am-‐12pm:	  Leslie	  in	  16-‐429b	  
	  

•  Come	  early,	  even	  with	  nothing	  ;-‐)	  	  	  
–  ask	  ques<ons,	  get	  feedback	  on	  the	  fly	  



Your	  M1	  Data	  Summary	  
Title:	  take-‐home	  message	  
	  
Abstract:	  the	  only	  page	  not	  in	  bullet	  points	  
	  
In	  bullet	  points:	  
Introduc<on:	  background	  and	  mo<va<on	  
	  
Results	  and	  	  
	  	  	  	  	  	  	  	  	  	  	  interpreta<on	  /	  discussion	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  bundled	  together	  
	  
Both	  MMS	  and	  H2O2	  dose	  response	  curves	  
Your	  data	  elsewhere	  (you	  may	  use	  others’	  too)	  
	  
transi<ons	  from	  one	  page	  to	  the	  next	  
	  
Implica<ons	  and	  future	  work	  
References	  (not	  in	  bullet	  points)	  

see Communication tab for format



What	  goes	  into	  an	  introduc<on?	  
•  Your	  research	  is	  anchored	  in	  a	  general	  topic	  that	  your	  

audience	  cares	  about.	  
–  focus	  on	  outsiders	  
–  include	  references	  
	  

•  All	  informa<on	  connects	  your	  project	  with	  the	  general	  
topic.	  
–  minimum	  essen<al	  informa<on	  
–  accurately	  represents	  the	  field	  
–  correctly	  referenced,	  give	  credit	  
	  

•  The	  ques<on	  you	  address	  is	  clearly	  ar<culated,	  
connected	  to	  the	  background,	  and	  appears	  meaningful.	  	  
–  give	  evidence	  of	  incompleteness	  of	  current	  understanding,	  	  	  	  	  	  	  	  	  	  

of	  value	  of	  inves<ga<on	  
–  CLEARLY	  state	  your	  hypothesis	  
	  

•  A	  preview	  of	  your	  findings	  and	  their	  implica<ons	  fills	  
the	  demonstrated	  gap.	  
–  light	  on	  Methods	  

General	  background	  

	  
	  
	  

Specific	  background	  
	  
	  
	  

	  

Knowledge	  gap	  
Statement	  of	  problem	  

	  

	  
Here	  we	  show…	  

	  



The	  meat	  of	  your	  paper	  

•  Figures	  and	  cap<ons	  
–  Decide	  on	  these	  first	  
–  Use	  subpanels	  
–  Text:	  limited	  on	  figure,	  explicit	  in	  cap<on	  
–  reasonable	  size	  
–  descrip<ve	  <tle	  
–  cap<on	  purely	  descrip<ve	  of	  image	  
–  intro	  sentence	  in	  cap<on	  

•  Results	  
–  	  	  
–  What	  you	  did:	  experiments	  and	  expecta<ons,	  including	  controls	  
–  What	  you	  found:	  	  
–  	  	  

goal / intent / purpose of experiment = intro topic sentence

transition



What	  goes	  into	  the	  Discussion	  /	  Interpreta<on?	  
•  Interpret	  
•  Put	  in	  context:	  how	  does	  this	  fit	  with	  other	  studies?	  
•  Highlight	  significance:	  how	  might	  this	  impact	  this/other	  field?	  

•  Discuss	  controversial	  or	  surprising	  results	  
•  	  	  	  
	  

What	  goes	  into	  Implica<ons	  &	  Future	  Work?	  
•  Describes	  caveats	  and	  suggest	  remedy	  
•  Conjecture	  (one	  layer	  only!)	  implica<ons	  
•  Propose	  future	  work,	  iden<fy	  new	  ques<ons	  that	  arise	  

•  Follow	  same	  order	  as	  in	  Figures/Results	  
•  Make	  sure	  you	  come	  back	  to	  big	  picture	  introduced	  in	  intro	  
•  Don’t	  overreach	  /	  overpromise!	  

transition



Example	  M1	  
“Results	  &	  
Interpreta<on”	  
slide	  

*

* denotates p-value of 0.05 
for Student's t-test



Con<nue	  your	  sta<s<cal	  analysis!	  

•  Create	  some	  Results	  figures:	  
–  Plot	  your	  data	  with	  95%	  confidence	  intervals	  

–  How	  certain	  are	  you	  that	  two	  popula<ons	  are	  different?	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  2-‐tailed	  	  	  	  	  	   	   	  	  	  	  	  	  	  	  	  unequal	  variance	  (heteroscedas<c	  J)	  	  	  
	  

²  	  The	  Student’s	  t-‐test	  only	  applies	  to	  two	  data	  sets.	  
	  	  	  	  	  	  Only	  compare	  two	  condi<ons	  at	  a	  <me.	  

x ± ttable * stdev
n

ttable = TINV 0.05,n−1( )

p = TTEST (array1,array2,2,3)

mean C.I.



Assignments	  for	  M1	  

•  Data	  summary	  drah	  
–  due	  by	  5pm	  on	  Wed.,	  October	  12	  
–  revision	  due	  by	  5pm	  on	  Mon.,	  October	  24	  

•  Mini	  presenta<on	  due	  by	  10pm	  on	  Sat.,	  October	  15	  

•  Blog	  post	  for	  M1	  due	  by	  5pm	  on	  Tue.,	  October	  25	  

Summary	  content	  
1.  Title	  	  
2.  Abstract	  
3.  Background,	  Mo<va<on	  
4.  Figures,	  Results	  &	  Discussion,	  Interpreta<on	  
5.  Implica<ons,	  Future	  Work	  


