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Where	
  to	
  find	
  more	
  informa+on	
  
gsaf.cssb.utexas.edu	
  



What	
  the	
  GSAF	
  does	
  

•  Sample	
  QC	
  
–  By	
  Fluorimetry/Qubit	
  and	
  BioAnalyzer	
  
–  Self-­‐service	
  and	
  full-­‐service	
  

•  Library	
  Prepara+on	
  
–  Construc+on	
  of	
  NGS	
  sequencing	
  libraries	
  from	
  DNA	
  
and	
  RNA	
  of	
  all	
  sorts	
  

•  Sequencing	
  
–  Final	
  sequencing	
  library	
  quan+fica+on	
  
– Opera+on	
  of	
  the	
  Illumina	
  HiSeq	
  2500,	
  NextSeq,	
  and	
  
MiSeq	
  systems	
  

•  Advise	
  and	
  consult	
  
– On	
  experimental	
  designs,	
  lab	
  methods,	
  and	
  cost	
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7,500	
  samples/year,	
  	
  
190	
  sequencer	
  runs/year	
  

800	
  jobs	
  (projects)/year	
  

850	
  BioAnalyzer	
  runs/year	
  
273	
  384-­‐well	
  qPCR	
  plates/year	
  



What	
  the	
  GSAF	
  does	
  not	
  do	
  

•  Data	
  analysis	
  
–  See	
  the	
  CSSB/CCBB	
  Bioinforma+cs	
  Consul+ng	
  Group	
  	
  or	
  
–  Inves+gate	
  data	
  analysis	
  training	
  available	
  at	
  UT	
  (both	
  via	
  CCBB)	
  

•  Design	
  your	
  experiment	
  
–  You,	
  the	
  customer,	
  are	
  responsible	
  for	
  your	
  experimental	
  design	
  

including	
  the	
  detailed	
  choices	
  of	
  library	
  prepara+on,	
  sequencer	
  
run	
  type,	
  etc.	
  

–  Illumina	
  has	
  some	
  excellent	
  tools	
  and	
  training	
  videos	
  that	
  can	
  
assist	
  when	
  planning	
  out	
  projects,	
  please	
  visit	
  
h6p://support.illumina.com/	
  there	
  is	
  also	
  an	
  excellent	
  resource	
  
for	
  calcula+ng	
  coverage	
  at	
  
h6p://support.illumina.com/downloads/
sequencing_coverage_calculator.html	
  	
  
•  The	
  coverage	
  calculator	
  will	
  be	
  extremely	
  helpful	
  when	
  submidng	
  
your	
  samples	
  for	
  sequencing	
  and	
  you	
  need	
  to	
  determine	
  the	
  number	
  
of	
  reads	
  to	
  request	
  for	
  each	
  sample	
  



How	
  do	
  I	
  start	
  a	
  project	
  with	
  the	
  
GSAF?	
  



How	
  NGS	
  sequencers	
  work	
  

•  Please	
  see	
  this	
  YouTube	
  video	
  for	
  a	
  great	
  
illustra+on:	
  
– h6p://www.youtube.com/watch?v=77r5p8IBwJk	
  

•  Important	
  prac+cal	
  conclusions:	
  
– Sequencing	
  library	
  DNA	
  must	
  be	
  properly	
  formed	
  
and	
  suited	
  to	
  your	
  ques+on	
  

– The	
  quality	
  and	
  quan+ty	
  of	
  sequencing	
  library	
  is	
  
essen+al	
  



Sequencer	
  run	
  types	
  &	
  price	
  

•  All	
  run	
  types	
  indicate	
  (#	
  of	
  reads)	
  x	
  (read	
  length)	
  
–  e.g.	
  “1x50”	
  means	
  single-­‐end	
  read,	
  50	
  bp	
  long	
  

•  Any	
  run	
  type	
  can	
  be	
  single-­‐	
  or	
  dual-­‐indexed	
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Sequencer	
  layouts	
  &	
  capacity	
  

•  Data	
  capacity	
  per	
  run:	
  
– HiSeq:	
  8	
  lanes/run,	
  220	
  million	
  reads	
  per	
  lane	
  
– NextSeq:	
  1	
  lane/run,	
  330	
  million	
  reads	
  per	
  lane	
  
– MiSeq:	
  1	
  lane/run,	
  13	
  or	
  22	
  million	
  reads	
  per	
  lane	
  

•  Barcode	
  capacity	
  per	
  run:	
  
– Single-­‐indexes:	
  typically	
  MAX	
  of	
  12	
  per	
  lane,	
  unless	
  
prepared	
  by	
  the	
  GSAF	
  who	
  have	
  >48	
  barcodes	
  available	
  

– Dual-­‐indexes:	
  typically	
  >12,	
  up	
  to	
  400	
  per	
  lane	
  
– Single-­‐	
  and	
  dual-­‐indexes	
  can	
  be	
  run	
  in	
  the	
  same	
  lane	
  IF	
  
they	
  can	
  be	
  separated	
  aner	
  the	
  run	
  



Purchasing	
  “by	
  read”	
  

•  The	
  UT	
  GSAF	
  is	
  known	
  for	
  selling	
  “by	
  the	
  read”	
  and	
  
not	
  just	
  “by	
  the	
  lane”	
  

•  What	
  this	
  means:	
  
–  Target	
  vs.	
  Minimum:	
  	
  

•  We	
  aim	
  to	
  sequence	
  “Target”	
  
•  If	
  we	
  fall	
  below	
  Minimum,	
  we	
  will	
  automa+cally	
  re-­‐queue	
  
your	
  sample	
  for	
  more	
  sequencing	
  

•  You	
  will	
  be	
  billed	
  for	
  the	
  LESSER	
  of	
  Target	
  or	
  what	
  you	
  actually	
  
receive	
  

– Minimum	
  order	
  per	
  instrument:	
  
•  HiSeq:	
  20	
  million	
  read-­‐pairs	
  
•  MiSeq:	
  1	
  million	
  read-­‐pairs	
  
•  NextSeq:	
  >	
  of	
  20	
  million	
  reads	
  per	
  sample	
  or	
  40	
  million	
  reads	
  
per	
  job	
  



Purchasing	
  “by	
  read”	
  

“Frac+on	
  of	
  Plate”	
  allows	
  you	
  to	
  enter	
  a	
  %	
  below	
  



Purchasing	
  “by	
  read”	
  

“Number	
  of	
  Reads”	
  allows	
  you	
  to	
  enter	
  a	
  number	
  PER-­‐SAMPLE	
  on	
  a	
  later	
  screen	
  
or	
  via	
  Excel	
  file	
  upload	
  



Library	
  Types	
  

•  DNA	
  
– Whole	
  genome	
  
–  Exome	
  
–  ChIP	
  
– Amplicon	
  
–  RAD	
  

•  RNA	
  
– Whole	
  transcriptome	
  –	
  poly-­‐A(+)	
  or	
  Ribosomal(-­‐)	
  
–  Small	
  RNA	
  
–  RIP	
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–  	
  	
  
–  	
  	
  
–  	
  	
  

•  RNA	
  
–  	
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What	
  Reagents	
  do	
  I	
  use	
  for	
  	
  
Library	
  Prep	
  if	
  I	
  want	
  to	
  do	
  it	
  myself?	
  
•  There	
  are	
  many	
  op(ons	
  to	
  choose	
  from	
  when	
  selec+ng	
  
library	
  prep	
  reagents	
  

•  The	
  GSAF	
  mainly	
  uses	
  New	
  England	
  BioLabs	
  (NEB)	
  for	
  
all	
  their	
  library	
  prep	
  reagents	
  
– Manuals	
  are	
  easy	
  to	
  follow	
  
–  Reagents	
  are	
  well	
  priced	
  
–  You	
  can	
  purchase	
  the	
  reagents	
  as	
  a	
  “kit”	
  or	
  as	
  individual	
  
modules	
  of	
  the	
  kit,	
  which	
  can	
  be	
  very	
  helpful!	
  

•  We’ve	
  also	
  published	
  our	
  protocols	
  in	
  Wiley’s	
  Current	
  
Protocols:	
  	
  
–  PMID:	
  24984855	
  –	
  DNA	
  
–  PMID:	
  24733242	
  -­‐	
  RNA	
  



Library	
  Types	
  &	
  Sequencing	
  
•  Important	
  concepts:	
  
– Single-­‐end	
  vs	
  paired-­‐end	
  sequencing	
  
– Single-­‐indexing,	
  dual-­‐indexing,	
  and	
  inline	
  indexing	
  



How	
  do	
  I	
  start	
  a	
  project	
  with	
  the	
  GSAF?	
  
•  Job	
  Submission	
  example	
  
– Saving	
  vs.	
  Submidng	
  your	
  job	
  

Save	
  and	
  Email	
  –	
  just	
  for	
  you!	
   Submit	
  Request	
  –	
  goes	
  to	
  GSAF	
  for	
  review/approval	
  



How	
  do	
  I	
  start	
  a	
  project	
  with	
  the	
  
GSAF?	
  

•  Job	
  Submission	
  example	
  
– Edi+ng	
  your	
  job	
  BEFORE	
  submidng	
  it	
  
•  You	
  cannot	
  edit	
  your	
  job	
  once	
  you	
  submit	
  it	
  



How	
  can	
  I	
  tell	
  where	
  my	
  project	
  is?	
  

•  Your	
  job	
  submission	
  email	
  –	
  link	
  to	
  your	
  job	
  home	
  page	
  

•  The	
  sequencing	
  queues	
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How	
  can	
  I	
  tell	
  where	
  my	
  project	
  is?	
  
•  The	
  sequencing	
  queues	
  

Expand	
  sec+on	
  to	
  see	
  queue	
  



How	
  do	
  I	
  get	
  my	
  data?	
  

•  Your	
  data	
  delivery	
  email	
  comes	
  to	
  you	
  automa+cally	
  



How	
  do	
  I	
  get	
  my	
  data?	
  

•  Your	
  job	
  home	
  page	
  –	
  you	
  can	
  access	
  ANYTIME	
  

Clicking	
  this	
  link	
  will	
  re-­‐generate	
  an	
  email	
  
with	
  new	
  data	
  keys	
  to	
  any	
  email	
  addresses	
  
listed	
  on	
  the	
  project	
  



Frequently	
  Asked	
  Ques+ons	
  



Example	
  Projects	
  

•  RNA-­‐seq,	
  poly-­‐A	
  mRNA	
  enrichment	
  for	
  
differen+al	
  expression	
  

•  Bacterial	
  whole-­‐genome	
  assembly	
  

•  ChIP-­‐seq	
  
•  ddRAD	
  



Thank	
  you	
  from	
  the	
  GSAF!	
  

The	
  GSAF:	
  Jessica	
  Podnar,	
  Ma6	
  Barne6e,	
  Heather	
  
Diedrick,	
  Terry	
  Heckman,	
  Gabby	
  Huerta,	
  Mani	
  Singh	
  


