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Stages of NGS Analysis -
Primary analysis, base calling
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Stages of NGS Analysis —
Secondary analysis part 1, read alignment
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Stages of NGS Analysis —
Secondary analysis part 2, variant calling
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Stages of NGS Analysis —
Tertiary anaIyS|s mterpretatlon and reportmg

SureCall ?

smef:éy o P R st
= Additional filtering on read depth & s
VCF file | - quality score & Mutation
variant | - f—
call Filter based on population
format frequencies
\/ \/

Non-synonymous
variants

Functional
prediction
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SureCall — from alignment to mutation report
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Agilent SurCaII Software

Resolves data analysis bottleneck

An easy-to-use software for end-to-end data analysis
from alignment to categorization of mutations

- Easy to Implement Sure[lal'\v L - I——

» Easy to Use with a
Streamlined Workflow

e Fast Time to Results SureCall [ | B | B | Qe | [ e B oy o

Al [ Category | [ Category Il || Category I | Category V[ Category V.| P s

-
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Choose One Of the three anaIySiS types sl Single Sample Analysis

available in SureCall

| |Descripton ______JResult

SRSl « For individual samples ¢ SNPs and indels
Analysis

SEU@AMEWSIEEE © To determine copy « SNPs and indels
number changes (use a
normal reference).

* To determine somatic
mutations in tumor-
normal samples

CNVs

Somatic mutations

SNPs and indels

I WAIEWSIE © For trios, typically
mother, father and child
 De novo mutations

For Research Use Only. Not for Use in Diagnostic
Procedures
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Default analysis methods for single samples, tumot-
normal pairs, copy-number, and trio analysis

B = Single Sample
Default HaloPlex Method
Default SureSelect Method
Default SureSelect QXT Method
B &= Pair
Default HaloPlex Tumor Mormal Method
Default SureSelect Tumor Normal Method
Default SureSelect OQXT Tumor Mormal Method
Default HaloPlex Copy Mumber Method
Default SureSelect Copy Mumber Method
Default SureSelect QXT Copy Mumber Method
B ™ Trio
Default HaloPlex Trio Method
Default SureSelect Trio Method
Default SureSelect QXT Trio Method

e s [owessior
No Yes - 100 bp Yes - 100 bp

For Research Use Only. Not for Use in Diagnostic
Procedures.
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Instead of using default analysis method, create your
own analysis method

Create your own analysis method by choosing your own
settings

o Trimmer
 Aligner

Post Alignment Processing

 Remove duplicates (yes/no)  fomone D

* Fix mates (yes/no)  Ficats

« Variant caller e rnmmmm—

e Filters “’“::mmw % Muraton npact

« Mutation impact O SHNOPET shp Catler | ere100 OF Annotations
« \ersion of annotations e ﬁkvm:

* Add your own annotations

[0 Track Based Annotations

For Research Use Only. Not for Use in Diagnostic
Procedures.
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Five examples when to use your own settings

R Example 1: Only analyze a subset of
Sooct Track: | . ¢ Tegions from the original design
Dot Mulafion Indel Example 2: Filter mutations
Read depth : | 40 | @ == '.1_[1 & e

on read depth

Algorithm
Example 3: Choose a | )
. . Mumina: | BWA L lon Tarrent: TMAP
different aligner BwiA

Aligner Parameters

For Research Use Only. Not for Use in Diagnostic
Procedures
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Example 4: Add your own custom annotations to variants

Track Based Annotations

SureCall allows you to use tracks that contain custom annotations for mutations. To import a track go to Supporting Files, Tracks. The tracks can be
used to attach custom annotations to mutations. These custom annotation will be added as additional columns in the Trage View. The tracks can

also be used to only analyze a subset of regions from the original design instead of the entire set of analvzable target regions (for HaloPlex) or
covered regions (for SureSelect).

Celect Track: W !

For Research Use Only. Not for Use in Diagnostic
Procedures.
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Example 5: Change category hames and supporting evidence

[ Agilent SureCall

K.
Analysis
Methods

5
4

Categorizatio

SureCall

Pl " Analysis =
(L Home .

s Workflow

For Research Use Only. Mot for Use in Diagnostic Procedures.

Delete Save Al
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View Unused Attribut...

Sample
Review

5 Configure
Settings

Supporting

' ki
Files B

[+] Add a Category ]~
| i

Category Name: ;_Category |

Description:
= Known in literature to be clinically significant and causative
| | Evidence for pathogenicity in locus specific databases as beir|
ls associated with disease in GWAS catalog

| it | | Is associated with a tumor site in COSMIC

Is validated in clinical study in MCEI SNP

e 4

Category Name: | Category I
Description:

5 | Introduction of a stap codon
| In-frame exon deletion
Mutates the initiation codon (ATG)
s Missense mutation of the normal stop codon
Annotated probable pathogenic in MCEl SMP database
Deletes nucleotide(s] that leadis) to a shift of reading frame |

Deletes exon which results in shift of reading frame

<
| |

Categorization Name:Defaulr Categorization

For Research Use Only. Not for Use in Diagnostic
Procedures.
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SureCall

H8 Workflow

SureCall g 2z

Import
Samples

@
Describe
Samples

I

®
Run
Analysis

Import

import it. Click Next to proc

Import
Samples

»

Describe
Samples

a4

®
Run
Analysis

|

A ome
,_I_H

Mame and describe your sampl

Sample Name |

sample

b

Import your samples and apply the default analysis method as defined in Configure Set
SureCall

Select BAM files to be an Surecall

- <
- Analysis
Workflow

SureCall ... —2rem

Irnp_mrt
Samples

Describe
Samples

1. Import Samples

2. Describe Samples

Sample 1 Con
Review Sett

Sample "= Configure
Review Settings

Supporting

@ Admi
Files =

8 Workflow

Run summy

View a summary of your samples and the analysis method that will be applied. Assign a job name and description and click Run Analysis.

Job Name : | Job_310ct2012 23 00 45

| Job_310ct2012_23_00_45

Description:
P Please Write job description here
Selected Sample(s) : | B307 2_Sorted.bam Default Analysis Method

& Analysis Method(s)

3. Run Analysis

L @ Back | @ Run analysis J

For Research Use Only. Not for Use in Diagnostic
Procedures.

Agilent Technologies
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After the sample is analyzed open the sample in the
Sample Review tab Swebal” e 7= 1o

Monitor and review samples

Applied Filters: None (oo £t

| O |Sample Name i%‘SamplelD ‘%|Status
1 O Exercisel Exercisel_22Nov2013_12_34... Checked Out

e |
| e [ 1 | — o o =le]
ure a View | E Export E%J' Import | 4 DataSearch | |-, Samplelnfo | | | QCMetrics | 7~ Change Call | 90 Changs Status | @Repors

lutation Report - Checked O

41 Coepry | | Catopary | Coepory | ooV | Coop V| mutation table
’SUPPR... [ |NoTEs [ |cHRrom [sgros [l |8 [REFAllote [ [ALT ALL..[8 |Allsle ... [ |p-Value 5 |ReadD... |5 [Meppi... [¥|Eifect | |Primar... [ |Category | | Functi... [ |copon [ |aa I
o 7 17199533 G ATC 1 142.0 5613 50 NOM_SYN... NON_SYN.. Category !l MISSENSE  Gtz/Ate  V47(
O 7 117231852 T c 05 207.0 na a7 INTRON(M.... INTRON ~ Category Il
a 7 17251543 T c 05 70.0 204 50 INTRON(M.... INTRON  Category Il
o 7 117267511 c A 1 87.8 862 50 INTRON{M... INTRON  Catseory Il
|
= i |chr7:117,199,502-117,19%,566 | Go < |k = fe >! (= RUTARRNARRRRARRRRARAN HE3
CIT T TN O P W e
p227 p2l3 p2ll  pls2  pid2 B3 pl22 BILZ  GIL3 ailz3 a2l weld3 Cyss! aitl a3lal  a3A 33 a3F a3b 36l
65 bp
117‘133[510 bp 117.133‘.520 bp 117.133[530 bp | 117‘133‘.5110 bp 11?.139[550 bp 117‘133[530 bp genol I le

= viewer

- 2147

ITG6G6G6GTTTTATTTCCAGACTT

ACTTCTAATGGTGATTATGGGAGAACTGGAGCCTTCAGAGGGTA
L i i k'l | [ G E L E P 5 E [
CFTR

| B tracks loaded

——

=

For Research Use Only. Not for Use in Diagnostic
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Use the Genome Viewer to review the variants

Disable/enable text Go to next/ .
Zoom in/out

in grey boxes previous
j variant
Y [chrir, 950171956 | G0 4 > (3 fe I Sl =
Variants from
- ' ' R VCF
-
A \ =
- - \ | | Coverage
T from BAM

I 6667 T LI % T T T-C ¢ &G EE T LECRETT-ET RET HEG G AT TATGGGAGAACTGOGAGEC C TTCAGAGGGTA
T 5 L L fii3 i | M £} Es L E P 5 E 5

Regions and
[~ amplicons

[Z10M of 445M

chr7:117,231,838

Bracts oodes__ [ . | )
\ from BED
Allele fraction
+ genotype

80 bp around variant,
color-coded by category

Agilent Technologies
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Display regions and exons without sufficient read
depth

1

= Metrics QC Metrics

With each analysis job, SureCall creates two bed files that contain the exons and the analyzable target regions {for HaloPlex) or covered regions {for
& QC Metrics SureSelect) with one or more bases of coverage below the specified read depth. The exons and the regions can be shown in the Trage View by
going to View. The bed files are also saved to the job's output folder. The names of the files end with ExonsBelowThreshold and
RegionsBelowThreshold.

Alignment

& Trimmer Report exons and regions that have a Read Depth below: 20 V] 1 - 10000

2 i 3 e ! 4
u‘=-ll'u’i&w LE;Expnrt né;[IJlmpnrt

I T N — e B |
; : 21 qZl.2  q21.3 221 q223 q23.2 Q241 q24.3 q31.1 qi
Hide Genome Viewer otal count: 18
G C C C A G C T G A (e
1 ¥ u & 1,543 b i Q L ©G: 18 (100%,9+,9-) L Q K
[/ Show/Hide Mutation Attributes ’ Tio

23,859,400 bp 23,859,600 bp 23,859,800 bp
| | |

S5how RegionsBelowThreshold track
Show ExonsBelowThreshald track

IGY fAdvanced users)

Analyzable target region
Amplicons
v Exons Below Threshold

M HE

For Research Use Only. Not for Use in Diagnostic
Procedures.

Agilent Technologies

18




Ll e, s YA AN RGN < W RN TR 1§ A

Use the Mutation Table to do the following

o o AW

Filter mutations

Link out to databases: OMIM,
GeneCard, dbVar, NCBI,
Ensembl,Uniprot

Select transcript
Change categorization
Add notes

Suppress mutations

Further filtering on read depth &
quality score

Filter based on population
frequencies

Non-synonymous
variants

Functional
prediction

e

Result 6 5 4 Filters Applied: None Q- myh
Suppress | | Notes & | Chrom |'% | Category |55 | Pos |% | D [ | Ref Allele |% | Alt Allele |55 | Quality |'% | Allele Fre...| 5 | HGVS{Genomic}i% | HGVS(Coding) B
O 14 Category IV 23857097 574039310 T 255.0 0.415 \NR_D47545.1:n.748T>C
O 14 Category lll 23888494 rs45501694 E 255.0 0.545 MC_000014.8:0.2388... [RESUEYETEN HEEE] EIS
0 14 Categary Il 23899027 rsT35T11 T 255.0 0.425 NC_000014.8:¢.2389... | T-047944.1:in 1502T>C

3

NM_001257374.1:2.525T=C

NM_005572.3:c.B61T=C
NM_170707.3:c.B&1T-C
NM_170708.3:c.B&1T=C

For Research Use Only. Not for Use in Diagnostic

Agilent Technologies

Procedures.
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Perform ‘known variant’ analysis — NEW

» Known variant list selected during analysis set up

[] Show complete path... Analysis Method | Default HaloPlex Method

") Design LAML_Halo

" Platform | ... ~ || Known Variants | =MA=

AML_known_variants_filte

[ E—
» Known variants found in sample will be highlighted in results table
Suppress |%| Notes |% | Category |%| P-Value |% | Gene |%| HGVS(Ge... |%| HGVS(Co... |%| HGVS(Pro...|%| V] |% | Chrom |%| Pos |% | Ref Allele |% | Alt Allele |% | Quality |%|
Category Il 1.00E-255 MRAS MC_000001.10:g... NM_002524.4:c... rs969273 1 115256669 G A 255.0
O Category Il 1.00E-255 TET2 MNC_000004.11:g... NM_001127208.... rs2647243 4 106196092 C T 255.0
O Category Il 1.00E-255 TET2 NC_000004.11:g... NM_001127208.... NP_001120680.... rs2454206 4 106196951 A G 255.0
Category Il 1.00E-255 NPM1 MM_199185 5 170837513 cTT T 255.0
Category Il 1.00E-255 FLT3 MC_000013.10:g... NM_00411%.2:¢c... rs170B6226 13 28592546 T C 255.0

* Known Variant table lists reason for not finding variants
l.e. low coverage, filtered, not significant

Agilent Technologies

Known Variants

Observation Details

B

FILTERED_OKW_3_PRIME_DIST
FILTERED_OM_3_PRIME_DIST
FILTERED_OM_3_PRIME_DIST
NOT_CALLED_SIGMIFICANT
FILTERED_OM_READ_DEPTH

For Research Use Only. Not for Use in Diagnostic
Procedures.
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Use the Database Search functionality to find other
samples with the same variants

-=-_i:|\_ Data Search

Find other samples containing the same
Search Varnants — mutation(s) stored in the system

Add VLF File List of samples with same variants will show up in

Search Results
Add VCF Folder .,
E.:ii Triage View BobSample2BlDHZ (Annotation source: NCEI Variation Reporter)

SureCall

Result Search Results % |

Sample ID |% | Sample Name
BobSampled7IDH2_12Jan201 34__'.'!'5_33_1_]'_‘315

Agilent Technologies
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G S”[E[:a“ - Mutation Report Variant report &
enerate I -t o v i st Known variant

Reports report

Gample nama: jpopulated by sottwared
Diaa: jpopulited by softwars

T3/ 1 |populated by =
Median base quakey H QG CHORTS

A alyzable Target. Cove fa ge plot: Sequencable Reqion Coverage plot:

 suary L B S -
- - -

% : .MH\

| L) N

—
b b s
(]
=,

CHRATENTTT = =% WP v RERRE: B = =% We @ §TERELE }
HRET RIS e e
ST Analyzable Target-Ovetse quencing coverage plot: Analyzable Target-Cove ra ge unifomity plot:
HRETTIED R | B e e S B | i R e s S

- g e i 1
CHRATT25E- al ¥ i |
CHRATTIIE o /
RYTTIEE Al

ol B

HRETTIE

i
I
* Catogorzation usad [pe ! o

| Sl |
- | Make your
\j Export | own
| report

i N Export Table
. Export Viewer Snapshot

For Research Use Only. Not for Use in Diagnostic
Procedures.
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Other important features

« In order to review you will need to check out the sample from the
database. Once you checked out the sample, no other user in the
system will be able to make changes to this sample. Other users can
still view the sample, but cannot make any changes until you checked
the sample back into the database.

e Check out, check in, sign off of
samples

~

+ When you want to stop reviewing but have not completed the process
you can check the sample back into the database. This will save all
changes you made and will allow you at a later point to check out the
sample again, or let other reviewers review the sample.

J

~

« Once you have completed the review of the sample you click Sign Off.
This will lock the sample into its final reviewed state and after this point
no more changes can be made. Clicking Sign Off also triggers
generation of the final reports.

J
s | : .
Lx.! Audit Trail
—i T - - — L} - o—— L e
] ]
PY Au d It tral I 2012-11-01 22:17:03 : AGILENT\adewitte has checked out the record
2012-11-01 22:17:05 : AGILEMT\adewitte has suppressed the CHROMY:11712004%
Role Capabilities
. Technician * Run analysis workflows
. S e r rO e S « Add sample information
. * Monitor workflow jobs
« Triage samples
- - - - - - ° Check in/out samples
technician, scientist, aadministrator
] ] > Suppress mutations
= Change category assigned to mutations
= Compare mutations across samples
Scientist Technician tasks, plus:
« Configure analysis methods
« Configure categorizations
- Sign-off results and generate reports
* Unlock results
Administrator Complete system access, including all Technician and Scientist tasks, plus:

* Add users and roles
+ Change database connection settings for client systems

For Research Use Only. Not for Use in Diagnostic
Procedures.
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Demo...
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