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Motivace

« potifeba rychl¢ho a presncho zarovnavaciho softwaru
« neomezovani deleci a inzerci

 cfektivita u dlouhych readu



GASSST

seed-filter-extend
hashovaci tabulka

PST... pre-computed score table

ECD(F.G)= Y

o
o TNW... Tiled NW
« FD-vec... frequency distance vectorized filter
For a sequence S=s152..., of characters in the alphabet
Y={ay, ay,....ap}, the frequency vector F={fj, f2,..., fn} is defined as:
Vie[l:m]fi= Z 8s.a; (4)
l=k=n
With
] if sy =a; ;
Osk.ai = { 0 otherwise V)

I<i=m

\u; — v;
)




Alignment result : 2 errors
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B New Tiled Algorithm
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I Algorithm 1 Main computation loop

[. Input:
. reference genome, short query sequences.
parameter: n (maximum errors allowed).

o

Pre-calculation:
Compute the reference genome index
for each query ¢ do
for each overlapping seed s in g do
for each occurrence o of s in reference genome do
it TNW4(4){q,s,0] <n then
if FD-vec{q,s,0] <n then
it TNW4(16){q,s,0} <n then
if TNW+(full){q,s,0} <n then
if NW{q,s,0} <n then
Print Alignment {g,s,0/
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DEFINITION . We call TNW (n) the score of a region of n nucleotides which
are adjacent to the right of the seed and which are computed with a PST;.
INW stands for Tiled NW. TNW(full) operates on the maximum length
available, i.e. from the right of the seed to the end of the query sequence.

DEFINITION 2. If ST and S2 are the two sequences directly adjacent to the
right of the seed, we call PST,(i, j) the pre-computed NW score for the two
[ nt long words S1(i, i+1—1) and S2(;, j+[—1).

If G,; 1s the maximum number of allowed gaps, TNW;(n) is computed
with the following recursion:
[f n<I then
TNW;(n)=PSTi(1,1) (1)

Else
TNW;(n)=min (A. B, C) (2)

With
A=TNWin—0O)+PSTi(n—I1+1, n—1[+1)
B:] mi%r (max(s, TNW;(n—0D)+PSTi(n—I1+1, n—[41—5))
=5=lm

C= min (max(s, TNWi(n—=0)+PSTi(n—1+1—s, n—1[+1))

1=s=Gm

gaps, the exact formula is:

n

In the general case, the number of PST; accesses Ny [TNW(n)] needed
for the computation is in O(n). If G 1s the maximum number of allowed

fd

Nace [TNW(n)] =( [?—‘ —1)-(14+2-Gp)+1




Data Set Filter Step Step filter (%) Total filter (%)

36 bp TNWa4(4) 64.9 64.9
FD —vec 72.8 90.5
TNW4(16) 96.6 99.7
TNW; (full) 45.9 99.8
NW 63.8 99.9

50 bp TNW4(4) 41.7 41.7
FD —vec 30.4 38.6
TNW,4(16) 97.5 99.7
TNW+(full) 88.5 99.97
NW 67.5 99.99

76 bp TNWa4(4) 0.1 0.1
FD —vec 49.8 49.9
TNW,4(16) 93.7 96.8
TNW+ (full) 04.8 99.8

NW 70.2 99.95




Délka vypoctu
jednotlivych filtru

Step Execution time Total percent time
for one hit (ns) spent in this step

General Overhead 13.9 33

TNW4(4) 5.8 14

FD—vec 22.4 32

ITNW4(16) 78.5 15

TNWH(full) 356.7 3

NW 4486.5

Lid




Read Software Index (s) Align (s) Q20% (020
length Error rate (%)
36 bp GASSST 1712 3211 34.5 0.14
BFAST 520800 17520 41.8 0.12
BWA 5158 3739 354 0.17
PASS 2312 5072 41.4* —
30bp GASSST 1719 4090 73.7 0.04
BFAST 520 300 22799 80.4 0.10
BWA 5158 3043 74.5 0.17
PASS 2144 5384 79.3% —
T6bp GASSST 1701 3483 81.3 0.04
BFAST 520 800 161220 854 0.28
BWA 5158 3101 86.4 0.53
PASS 1951 118 541 87.7 —




Program Mode Metrics S0bp 100 bp 200 bp 500bp

2% 5% 10% 2% 3% 10% 2% 5% 10% 2% 5% 10%

GASSST  fast Align sec 584 781 1720 794 981 1160 2030 2314 3051 6573 8453 11839
Sensitivity% ~ 45.8 42.8 36.1 54.2 53.3 449 58.6 56.3 538 61.0 59.8 58.8
Accuracy% 99.2 98.5 03.8 90.5 80.4 86.9 91.9 91.5 80.7 930 928 91.7

GASSST  accurate  Align sec 1709 2741 4706 1290 1887 3262 3452 6173 8744 12864 18737 34222
Sensitivity%  46.7 44.6 37.5 51.0 50.3 435 534 52.8 517 575 55.7 55.5
Accuracy% 99.8 99.3 93.5 99.7 994 975 99.9 99.8 99.3 99.9 99.9 99.7

BFAST Align sec 2279 2044 1756 15263 15787 11452 - - - — — -
Sensitivity%  46.5 43.0 32.1 52.7 51.0 48.5 - - — — - —
Accuracy% 98.8 6.1 85.2 99.0  98.7 95.8 - - — — - —

BWA Align sec 792 1392 1572 1862 4941 3364 4660 2145 185 — — —
Sensitivity%  48.2 38.6 168 548 410 73 53.3 11.9 0.1 — — —
Accuracy% 99.2 974 93.5 99.7 990 979 99.8 996 967 - — —

BWA-SW Align sec - - — — — - 4699 3546 2365 13027 9646 7835
Sensitivity% - - - - - - 549 50.3 252 573 56.1 454
Accuracy% - - — - - — 99.4 96.9 85.7 99.2 96.8 85.2
SSAHA2 Align sec - - — 27740 41978 45295 22285 27504 65420 179005 415252 275622
Sensitivity% - - — 453 435 38.6 53.2 514 484 595 58.8 55.8
Accuracy% - - — 99.8 99.1 053 99.8 99.1 96.0 99.8 99.2 05.3
PASS Align sec 2012 2281 5085 14387 26033 30022 103338 139436 180043 - - -

Sensitivity%  50.0 43.8 31.3 51.6 37.5 16.4 49.3 166 28 — — —
Accuracy% 96.6 93.2 824 985 040 868 97.2 936 924 - — —



Povinne parametry

-d <bank_file>
. (string) Name of a DNA sequence bank in FASTA
format

-1 <query_file>
. (string) Name of a DNA sequence bank in FASTA
format - Short sequences

-0 <output_file>
. (string) Name of the output file to store the results

-p <identity percentage>
. (integer) Minimum percentage of identity. Must be In
the interval [0 100]



Doplikové volby

<size seed>
<output_format>

<thread number>
<complexity_filter>
<size_ partition>
<reverse_complement>
<gaps_number>

<max alignment per read>
<sensitivity level>
<output best alignments>



Minimum percentage of identity [0..1200] 100

-B GASSET options------------------mmmmmmm oo

Cutput format] Standard Gassstformat »

Seeds size to use 7
Murmber of gaps allowed 2
Maximum nurmber of alignrment per query (0 is no limit)| 100

Sensitivity level, in [0..5] # |

Cutput best alignments 2 | Yes ¥

Enable low complexity filter Yes

Enable reverse complement search ves #



Odkazy

(zpracovavany text)

(zde dostupny zdrojovy kod)

(zde mozno vyzkouset GASSST online, potfeba e-mailu)

(dalSi moznost, kde si vyzkouset GASSST online, potfeba zalozeni uctu)

INRIA and GenomeQuest entered a collaboration on licensing and development early 2010
(see for more information).


http://bioinformatics.oxfordjournals.org/content/26/20/2534.full.pdf+html
http://www.irisa.fr/symbiose/projects/gassst/
https://www.biocatalogue.org/
http://gassst.genouest.org/
http://mobyle1.genouest.org/cgi-bin/Mobyle/portal.py?#forms::gassst
http://www.genomequest.com/
http://wiki.genomequest.com/index.php/LSPMUL_GASSST

Dékuji za pozornost!



