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HWG6 Questions?



Input files:

Read count file:
chromosome (should stay const)
position
# of reads

Score file:

scores, Dand S

0 -0.3464
1 0.2488

2 0.8439
>=3 1.5337
D -33.219
S 33.219
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D-segments

100 A

Segment >= S Drop Off <=D

50

Score

50 -45 100




D-segments

O(N) algorithm to find all maximal D-segs:
cumul = max = 0; start = 1;
for(1=1;1<N;1++) {

cumul += s[1];

if (cumul > max)
{max = cumul; end = 1;}

if (cumul < 0 or cumul < max + D or1==N) {
if (max > S)

{print start, end, max; }

max = cumul = 0; start =end =1+ 1; /* NO BACKTRACKING
NEEDED! */



Read mapping

Different tools for different needs!

* Shortread DNA aligners (BWA, Bowtie2)
* Longread DNA aligners (Minimap2)
* RNA-seq aligners (HISAT2, STAR)
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File Formats: SAM

HWI-ST865:416:C6CGOACXX:1:1313:9073:43827 0 I 2 1 99M * 0 0
CCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAA
GCCTAAGCCTAAGCCTAAGCCTAAGCCT
@C@DFDEFFHDFFIIJIGIIGIGGIIIIJGHGIJJEEIAHHGGIGFH@HGCFGGGIJIIGDAFG@DGIHHH
HHFFBB@CACEC6 ; 2CDD?CDCAD>>AA AS:i:0 XS:1:0 XN:1:0 XM:i:0 X0:1:0 XG:i:0
NM:i:@ MD:Z:99 YT:Z:UU

HWI-ST865:416:C6CGOACXX:1:1215:16359:6484 16 I 9 1 85M * 0 @
CTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAG
CCTAAGCCTAAGCC
EEEEFFFFDAGHHHIJJIIJJJJJIJIIIIIIIIIGIITIIIIIIIIIIIIIIIIIIIIIIGIIIIIIIIT
JHFHHHFFFFFCCB AS:i:0 XS:i:0 XN:i:0 XM:i:0 X0:i:0 XG:i:0 NM:i:0 MD:Z:85
YT:Z:UU

HWI-ST865:416:C6CGOACXX:1:1113:14118:89232 16 I 15 1 100M * 0 @
CTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAG
CCTAAGCCTAAGCCTAAGCCTAAGCCTAA CAC@A>C@AADCACRACEEC@@BD?

E ; @CEHGCEIGIHAFHGGF ; FCHBHFBHIGIIIJJJJJJJJJJJIIIIIIIIIILIITIIITIHHHHHFFFF
FCCC AS:1:0 XS:1:0 XN:1:0 XM:1:0 X0:1:0 XG:1:0 NM:i:0 MD:Z:100 YT:Z:UU
HWI-ST865:412:C6CLLACXX:1:2315:12173:84819 16 I 49 1 70M * 0 @
GCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCT
@7)3CC=)CA; EBC>DAEDBDCDDDCDD@B?<DEDE 399CBC<+>EAE<BDCEAE 3DADDD<ABDD; 1?7
AS:i:0 XS:i:0 XN:i:0 XM:i:0 X0:i:0 XG:i:0 NM:i:0 MD:Z:70 YT:Z:UU HWI-
ST865:412:C6CLLACXX:1:1201:19323:33842 16 I 71 @ 100M * 0 0
AAGCCTAAGCCTAAGCCTAAGCCTAAGCCAAATCCCAAGCCTAAGCCTAAGCCTAAGCCTAAGCCAGAGCC
TAAGCCTAAGCCTTAGCCTAAGCCTGATC DDDCCDCCACCCDCCCC>CAA@D@;BDHA3A7(@5/
ITHFIIGEIIIIHEIIIIIGGIGIIIIIFDCIIIIIIIIGGIIGIHFFEIHDDBHFFDDDBRE@
AS:i:-33 XS:i:-33 XN:i:0 XM:i:8 X0:1:0 XG:i:0 NM:i:8
MD:Z:29T2G2T29TQA17A11A1GT YT:Z:UU
HWI-ST865:412:C6CLLACXX:1:1215:19021:78287 16 I 93 1 66M * 0 @
CTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGCCTAAGC
@=87=3GF=. : CFE;D@B3?3?BDIBC<>CJJJIIIIIIIIIIIIIIIIIIIIHHHHHFFEDACE@B
AS:i:0 XS:i:0 XN:i:0 XM:i:0 X0:i:0 XG:i:0 NM:i:0 MD:Z:66 YT:Z:UU

Col Field Type Regexp/Range Brief description

1 QNAME String [!-7A-"1{1,254} Query template NAME
2 FLAG Int [0,2'6-1] bitwise FLAG
3 RNAME String \*|[!-Q+-<>-"1[!1-"1* Reference sequence NAME
4 POS Int [0,23-1] 1-based leftmost mapping POSition
5 MAPQ Int [0,28-1] MAPping Quality
6 CIGAR String  \*| ([0-9]+[MIDNSHPX=]1)+ CIGAR string
7 RNEXT  String \x|=|[!-(+-<>-"1[!-"]1* Ref. name of the mate/next read
8 PNEXT Int [0,231-1] Position of the mate/next read
9 TLEN Int [-231+1,2%-1] observed Template LENgth

10 SEQ String \*|[A-Za-z=.]+ segment SEQuence

11 QUAL String [!-"1+ ASCII of Phred-scaled base QUALity+33

https://learn.gencore.bio.nyu.edu/ngs-file-formats/sambam-format/
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