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What	
  is	
  FASTQ?	
  

•  A	
  text	
  file	
  format	
  for	
  storing	
  
–  Nucleo(de	
  sequences	
  (A,	
  C,	
  G,	
  T)	
  
–  Their	
  quality	
  scores	
  

•  Developed	
  by	
  Sanger	
  Ins(tute	
  

•  Widely	
  used	
  aNer	
  high-­‐throughput	
  sequencing	
  
technology	
  



What	
  does	
  a	
  FASTQ	
  format	
  look	
  like?	
  

@HWI-D00196:189:C6WU5ACXX:8:1215:17539:66708 1:N:0:
TGCTTTGGGCAGTGTCCTGACTGTAAGATCAAGTCCAAACCTGTTTTGGAA
+
@@@FFBDEHH?ACGFGE?HHIIFEHIGEEE@EH?>GA?HHGHFFGEHC6##
@HWI-D00196:189:C6WU5ACXX:8:1215:17690:66714 1:N:0:
TAGTGTGGGCCGGCGGCGGCGCCCCACGAGGCGGTGCCGAGTTCGGTCCCA
+
CCCFFFDDDHFGGIJIGIFDDDDDD?BB6B8BDD7<BDBDD@BDDDDDDDD
@HWI-D00196:189:C6WU5ACXX:8:1215:17723:66717 1:N:0:
TAGATGGGTGGAATTCTCGGGTGCCAAGGAACTCCAGTCACCAGATCATCT
+
@@CBDBDACFFFHHGIGCHI@FFFGBDGGGHGDFHC>DGHJJIIDFFIJIJ



(4N+1)-­‐th	
  line	
  :	
  (Unique)	
  Read	
  Name	
  

@HWI-D00196:189:C6WU5ACXX:8:1215:17539:66708 1:N:0:
TGCTTTGGGCAGTGTCCTGACTGTAAGATCAAGTCCAAACCTGTTTTGGAA
+
@@@FFBDEHH?ACGFGE?HHIIFEHIGEEE@EH?>GA?HHGHFFGEHC6##
@HWI-D00196:189:C6WU5ACXX:8:1215:17690:66714 1:N:0:
TAGTGTGGGCCGGCGGCGGCGCCCCACGAGGCGGTGCCGAGTTCGGTCCCA
+
CCCFFFDDDHFGGIJIGIFDDDDDD?BB6B8BDD7<BDBDD@BDDDDDDDD
@HWI-D00196:189:C6WU5ACXX:8:1215:17723:66717 1:N:0:
TAGATGGGTGGAATTCTCGGGTGCCAAGGAACTCCAGTCACCAGATCATCT
+
@@CBDBDACFFFHHGIGCHI@FFFGBDGGGHGDFHC>DGHJJIIDFFIJIJ



(4N+2)-­‐th	
  line	
  :	
  Sequence	
  Reads	
  

@HWI-D00196:189:C6WU5ACXX:8:1215:17539:66708 1:N:0:
TGCTTTGGGCAGTGTCCTGACTGTAAGATCAAGTCCAAACCTGTTTTGGAA
+
@@@FFBDEHH?ACGFGE?HHIIFEHIGEEE@EH?>GA?HHGHFFGEHC6##
@HWI-D00196:189:C6WU5ACXX:8:1215:17690:66714 1:N:0:
TAGTGTGGGCCGGCGGCGGCGCCCCACGAGGCGGTGCCGAGTTCGGTCCCA
+
CCCFFFDDDHFGGIJIGIFDDDDDD?BB6B8BDD7<BDBDD@BDDDDDDDD
@HWI-D00196:189:C6WU5ACXX:8:1215:17723:66717 1:N:0:
TAGATGGGTGGAATTCTCGGGTGCCAAGGAACTCCAGTCACCAGATCATCT
+
@@CBDBDACFFFHHGIGCHI@FFFGBDGGGHGDFHC>DGHJJIIDFFIJIJ



(4N+4)-­‐th	
  line	
  :	
  Quality	
  Scores	
  

@HWI-D00196:189:C6WU5ACXX:8:1215:17539:66708 1:N:0:
TGCTTTGGGCAGTGTCCTGACTGTAAGATCAAGTCCAAACCTGTTTTGGAA
+
@@@FFBDEHH?ACGFGE?HHIIFEHIGEEE@EH?>GA?HHGHFFGEHC6##
@HWI-D00196:189:C6WU5ACXX:8:1215:17690:66714 1:N:0:
TAGTGTGGGCCGGCGGCGGCGCCCCACGAGGCGGTGCCGAGTTCGGTCCCA
+
CCCFFFDDDHFGGIJIGIFDDDDDD?BB6B8BDD7<BDBDD@BDDDDDDDD
@HWI-D00196:189:C6WU5ACXX:8:1215:17723:66717 1:N:0:
TAGATGGGTGGAATTCTCGGGTGCCAAGGAACTCCAGTCACCAGATCATCT
+
@@CBDBDACFFFHHGIGCHI@FFFGBDGGGHGDFHC>DGHJJIIDFFIJIJ



Quality	
  Scores	
  in	
  FASTQ	
  	
  

@@@FFBDEHH?ACGFGE?HHIIFEHIGEEE@EH?>GA?HHGHFFGEHC6##	
  
•  Each	
  character	
  represent	
  an	
  integer	
  
–  as	
  [ASCII	
  code	
  of	
  the	
  character]	
  –	
  33	
  
–  Not	
  human-­‐friendly,	
  but	
  storage-­‐friendly	
  
(requires	
  one	
  character	
  rather	
  than	
  two	
  characters)	
  	
  

•  The	
  integer	
  represents	
  the	
  es(mated	
  error	
  of	
  sequence	
  read	
  
–  as	
  translated	
  by	
  the	
  equa(on:	
  Pr(e|Q) = 10�

Q
10

Character	
  Quality	
   Integer	
  Quality	
   Pr(error)	
   Pr(correct)	
  

I	
   40	
   10-­‐4	
  =	
  0.01%	
   99.99%	
  

?	
   30	
   10-­‐3	
  =	
  	
  	
  0.1%	
   99.9%	
  

5	
   20	
   10-­‐2	
  =	
  	
  	
  	
  	
  	
  1%	
   99%	
  

+	
   10	
   10-­‐1	
  =	
  	
  	
  	
  10%	
   90%	
  

#	
   2	
   10-­‐0.2	
  =	
  	
  63%	
   37%	
  



Reading	
  Quality	
  Scores	
  in	
  FASTQ	
  



Reading	
  Quality	
  Scores	
  in	
  FASTQ	
  

!	
  è0	
  

#	
  è2	
  

Numbers	
  
and	
  

symbols	
  
:	
  0	
  ~	
  31	
  

Capital	
  
lecers	
  
:	
  32	
  ~	
  57	
  

These	
  
areas	
  (>60)	
  
typically	
  
aren’t	
  

observed	
  



Reading	
  Quality	
  Scores	
  in	
  FASTQ	
  	
  

@@@FFBDEHH?ACGFGE?HHIIFEHIGEEE@EH?>GA?HHGHFFGEHC6##

•  If	
  you	
  become	
  familiar	
  with	
  FASTQ	
  format,	
  
you	
  may	
  be	
  able	
  to	
  interpret	
  the	
  quality	
  scores	
  above	
  as	
  follows..	
  
	
  
“most	
  of	
  sequences	
  are	
  of	
  high	
  quality	
  (>30),	
  	
  
	
  	
  except	
  for	
  a	
  few	
  nucleoCdes	
  at	
  the	
  end”	
  

High	
  quali1es	
  >	
  30	
  

Low	
  
quality	
  =	
  

2	
  



Paired	
  FASTQ	
  files	
  

•  ONen	
  a	
  sequence	
  read	
  has	
  one	
  or	
  more	
  mates…	
  
–  when	
  both	
  ends	
  of	
  a	
  DNA	
  fragment	
  is	
  sequenced.	
  
–  when	
  the	
  mul(ple	
  samples	
  are	
  barcoded	
  and	
  pooled	
  into	
  a	
  
single	
  sequencing	
  lane.	
  

•  The	
  paired	
  FASTQ	
  files	
  
–  have	
  exactly	
  the	
  same	
  number	
  of	
  lines	
  (and	
  reads)	
  
–  the	
  read	
  name	
  for	
  each	
  corresponding	
  read	
  is	
  iden(cal	
  



Prac1ce	
  :	
  Demul1plexing	
  FASTQ	
  files	
  

•  Given	
  :	
  You’re	
  given	
  a	
  pair	
  of	
  FASTQ	
  files	
  
–  bioboot_2015a_R1.fastq.gz,	
  bioboot_2015a_R2.fastq.gz	
  
–  Read	
  1	
  is	
  51bp,	
  Read	
  2	
  is	
  7bp	
  

•  This	
  is	
  a	
  mixture	
  of	
  5	
  samples,	
  barcoded	
  by	
  Read	
  2	
  
–  Sample1	
  :	
  ACAGTGA 	
   	
  −	
  Sample2:	
  CAGATCA	
  
–  Sample3	
  :	
  GCCAATA 	
   	
  −	
  Sample4:	
  TGACCAA	
  
–  Sample5	
  :	
  TTAGGCA	
  

•  Want	
  :	
  Split	
  the	
  first	
  FASTQ	
  files	
  into	
  six	
  parts	
  
–  (1)-­‐(5)	
  for	
  each	
  sample,	
  (6)	
  for	
  UNKNOWN	
  classifica(on	
  

	
  


