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Let’s	
  analyze	
  RNA-­‐Seq	
  data	
  

•  With	
  qPCR,	
  you	
  looked	
  at	
  p21	
  transcript	
  levels	
  (norm.	
  to	
  GAPDH)	
  
•  With	
  RNA-­‐Seq,	
  we’ll	
  peek	
  into	
  the	
  enSre	
  transcriptome	
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Next	
  generaSon	
  sequencing	
  (NGS)	
  	
  
by	
  Illumina	
  for	
  RNA-­‐Seq	
  
	
  

at	
  MIT’s	
  BioMicro	
  Center	
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bitesizebio.com	
  



Solid-­‐phase	
  bridge	
  amplificaSon	
  
for	
  clonal	
  amplificaSon	
  of	
  cDNA	
  

Re
vi
ew

:	
  h
\
p:
//
w
w
w
.n
at
ur
e.
co
m
/n
rg
/jo

ur
na
l/v

17
/n
6/
fu
ll/
nr
g.
20
16
.4
9.
ht
m
l	
  



Sequencing	
  by	
  synthesis	
  	
  
(SBS)	
  



Finally,	
  map	
  to	
  genome,	
  transcriptome,	
  
and	
  predict	
  exon	
  juncSons	
  

en.wikipedia.org	
  



Data	
  structure	
  	
  
(preprocessed	
  by	
  Amanda)	
  

genes	
  
(chromosome,	
  	
  
number	
  of	
  exons,	
  
ID,	
  etc)	
  
	
  

samples	
  	
  
(DLD-­‐1	
  or	
  BRCA2-­‐/-­‐,	
  	
  
+/-­‐	
  etoposide)	
  



What experimental question will you ask in 
Module 2? 
 

How does DNA repair affect the ability of cancer 
chemotherapy drugs to kill cancer cells?  

How does cancer chemotherapy affect gene 
expression? 

This raises the following questions 
 

•  How does DNA get damaged? 

•  What is DNA repair? 

•  Why does DNA repair exist? 

From	
  Prof.	
  Samson’s	
  lecture	
  03/09/17:	
  



We	
  ask:	
  

Which	
  experimental	
  condiSons	
  are	
  overall	
  
most	
  similar	
  (least	
  similar)?	
  	
  Clustering:	
  

Hierarchical	
  clustering 	
   	
   	
  	
  	
  	
  Principal	
  component	
  analysis	
  (PCA)
	
   	
  	
  

columns	
  are	
  (in	
  duplicate)	
  
listed	
  in	
  random	
  order	
  here	
  
DLD-­‐1 	
  no	
  drug	
  
DLD-­‐1 	
  etoposide	
  
BRCA2-­‐/-­‐	
  no	
  drug	
  
BRCA2-­‐/-­‐	
  etoposide	
  

PC1: 57% variance

PC2: 37% variance



We	
  ask:	
  
Are	
  specific	
  genes	
  differenSally	
  expressed?	
  

gene	
  X	
  
	
  
gene	
  Y	
  
gene	
  Z	
  
	
  	
  	
  	
  	
  .	
  
	
  	
  	
  	
  	
  .	
  
	
  	
  	
  	
  	
  .	
  



command	
  +	
  return	
  saves	
  so	
  much	
  Sme!	
  

However,	
  note	
  the	
  erratum:	
  On	
  page	
  4,	
  	
  
pheatmap (sampleDists, labels_row=filenames)	
  	
  
should	
  be	
  replaced	
  by	
  
pheatmap(sampleDists, labels_row=rownames(colData(dds)))	
  

in the top left editor window,



If	
  you’re	
  done	
  early,	
  	
  

analyze	
  your	
  CellTiter	
  Glo	
  cell	
  viability	
  data	
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M2D3:	
  you	
  treated	
  cells	
  to	
  examine	
  viability	
  

•  etoposide:	
  
creates	
  double-­‐stranded	
  
breaks	
  
	
  
•  compound	
  401:	
  
inhibitor	
  of	
   	
  DNA-­‐PK	
  

	
   	
   	
  NHEJ	
  
	
  
•  olaparib:	
  
inhibitor	
  of	
   	
  PARP	
  

	
   	
   	
  BER	
  



On	
  M2D4,	
  
•  In	
  12-­‐well	
  plate,	
  	
  

–  fresh	
  media 	
  	
  
–  CellTiter	
  Glo	
  reagent	
  
–  shake	
  &	
  incubate	
  

•  Transfer	
  to	
  96-­‐well	
  	
  
	
  	
  	
  	
  	
  plate	
  row	
  
•  Read	
  luminescence	
  	
  
	
  	
  	
  	
  	
  at	
  BioMicro	
  Center	
  



M2:	
  Experimental	
  overview	
  


