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##source=CombineGVCFs

##source=SelectVariants

##source=VariantFiltration

##bcftools viewWersion=1.17+htslib-1.17

##bcftools_viewCommand=view -i FILTER="PASS" combined_flt_snpsvcf; Date=Wed Jul 5 14:01:03 2023

#CHROM POS REF ALT QUAL FILTER INFO FORMAT MixR MixS P1 P2

chr01 80388 . C T 40.18 PASS AC=2;AF= GT:AD:DP: ./..0,0:0:0:0,0,0 1/1:0,2:2:6:49,¢./.:0,0:0:0:0,0,0 ./..0,0:0:0:0,0,0

chr01 158218 . 3 iy 60.04 PASS AC=2;AF= GT.AD:DP: ./.0,0:0:0:::0,0, 0/0:1,0:1:3:.::0, 1] 1:0,2:2:6:1|1:./:1,0:1:0:.:.:0,0,0,

chr1 159225 . G A 36.08 PASS AC=2;AF= GT:AD:DP: ./:0,0:0:0:::0,0, 0/0:1,0:1:3:.::0, 1]1:0,1:1:3:11: 0/0:1,0:1:3:.:20,3,23-.

chr1 163799 , C T 37.08 PASS AC=2;AF= GTAD:DP: 0/0:1,0:1:3:.2:0, 1 1:0,1:1:3:1 12 ./20,0:0:0:.:.:0,0, ./.:0,0:0:0:..:0,0,0:.

chr01 163802 . G A 37.08 PASS AC=2;AF= GT.AD:DP: 0/0:1,0:1:3:.::0, 1/ 1:0,1:1:3:1 17 ./20,0:0:0:.:.:0,0, ./.:0,0:0:0:..:0,0,0:.

chr01 174538 . G A 40.18 PASS AC=2;AF= GT:AD:DP: 1/1:0,2:2:6:49,¢ ./..0,0:0:0:0,0,0 ./:0,0:0:0:0,0,0 ./..0,0:0:0:0,0,0

chr(1 1745449 | T A 81.18 PASS AC=2;AF= GT:AD:DP: 1|1:0,2:2:6:1|1: ./:0,0:0:0:.::0,0, ./:0,0:0:0:.:.:0,0, ./ :0,0:0:0:..:0,0,0:.

chr( 174554 . T C 81.18 PASS AC=2;AF= GT.AD:DP: 1|1:0,2:2:6:1|1: ./:0,0:0:0:.::0,0, ./:0,0:0:0:.::0,0, ./.:0,0:0:0:..:0,0, 0.

chr01 174564 C T 81.18 PASS AC=2;AF= GT.AD:DP: 1|1:0,2:2:6:1|1: ./:0,0:0:0:.::0,0, ./ :0,0:0:0:.:.:0,0, ./ :0,0:0:0:..:0,0,0:.

chr01 184582 . C T 38.1 PASS AC=2;AF= GT.AD:DP: ./.:0,0:0:0:::0,0,./:0,0:0:0:.::0,0, ./:0,0:0:0:.::0,0, 1/ 1:0,1:1:3:1 1:184582_C_T
chr01 184583 . T C 38.1 PASS AC=2;AF= GT:AD:DP: ./.:0,0:0:0:::0,0, ./.:0,0:0:0:..:0,0, ./:0,0:0:0:.::0,0, 1| 1:0,1:1:3:1| 1:184582_C_T
chr( 187743 . G A 38.1 PASS AC=2;AF= GT.AD:DP: 1/1:0,1:1:3:45,:./.:0,0:0:0:0,0,0 ./.:0,0:0:0:0,0,0 ./..0,0:0:0:0,0,0

chr01 187778 . T C 38.1 PASS AC=2;AF= GT:AD:DP: 1/1:0,1:1:3:45,: ./.:0,0:0:0:0,0,0 ./:0,0:0:0:0,0,0 ./..0,0:0:0:0,0,0

chr01 187797 . A 3 38.1 PASS AC=2;AF= GTAD:DP: 1]1:0,1:1:3:11: ./:0,0:0:0:.::0,0, ./:0,0:0:0:.:.:0,0, ./.:0,0:0:0:..:0,0,0:.
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EE Home | Integrative Genomics v x4+

< c

ﬁ Integrative
]g‘V Genomics

Viewer

8@ software.broadinstitute.org/software/igv/

T Integrative

Genomics

[E] Documents

=IGY User Guide
File Formats
+Tutorial Videos
+Hosted Genomes
Release Notes
+ Credits

@ Contact

Search website

Overview

=———  The Integrative Genomics Viewer (IGV) is a
BT high-performance, easy-to-use, interactive tool

o o for the visual exploration of genomic data. It
©2013-2021 JNEEEES sypports flexible integration of all the common
Eroad Institute types of genomic data and metadata, investigator-generatad
and the Regents of the or publicly available, loaded from local or cloud sources
University of Califernia

|GV is available in multiple forms, including:

the original IGV - a Java desktop application,

IGV-Web - a web application,

igv.js - a JavaScript component that can be embedded
in web pages (for developers)

This site is focused on the IGV desktop application. See
https:iligv.org for links to all forms of IGV.

Download IGV

Download the IGV desktop application and igvtools E

Note that the IGV-Web application at hitps /figv.org/app runs
in a web browser and requires no downloads. Click on the
Help link in the app for more infermation.

i —

G

Giting IGV

To cite your use of IGV in your publication, please reference
one or more of

James T. Robinson, Helga Thorvaldsdéttir, Wendy Winckler,
Mitchell Guttman, Eric 5. Lander, Gad Getz, Jill P.
Mesirov_Integrative Genomics Viewer Nature

Helga Thorvaldsdéattir, James T. Robinson, Jill P. Mesirov.
Integrative Genomics Viewer (IGY): high-performance
genomics data visualization and exploration. Briefings in
Bioinformatics 14, 178-192 (2013).

James T. Robinson, Helga Thervaldsdéttir, Aaron M. Wenger,
Ahmet Zehir, Jill P. Mesirov. Variant Review with the
Integrative Genomics Viewer (IGV). Cancer Research

77(21) 31-34 (2017),.

James T. Robinson, Helga Thervaldsdéttir, Douglass Turner,
Jill P. Mesirov. jgv.js: an embeddable JavaScript
implementation of the Integrative Genomics Viewer
(IGV), Bioinformatics. 39(1) (2023),_btac830

Funding

Development of IGV has been supported by funding from
the National Cancer Institute (NCI) of the National Institutes
of Health, the Informatics Technology for Cancer Reserarch
(ITCR)_of the NCI, and the Starr Cancer Consortium.
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Home ; Downloads
Downloads

Did you know that there is also an IGV web application that runs only in @ web browser, does not use Java, and
requires no downloads? See https:ffigv.org/app. Click on the Help link in the app for more information about using
IGV-Web.

Install IGV 2.16.1

See the Release Notes for what's new in each IGV release.

Users of the new M1 Mac: Apple's Rosetta software is required to run the 1GV MacOS App that includes Java. I
you run IGV with your own Java installation, Rosetta may not be required if your version of Java runs natively on M1

Linux users: The GV for Linux' download includes AdoptOpenJDK (now Eclipse Temurin) version 11 for x64
Linux. See their list of supported platforms. If this does not work on your version of Linux, download the 'Command
line IGV for all piatforms' and use it with your own Java installation

About logdj: IGV versions 2.4.1 - 2.11.6 used log4j2 code that is subject to the log4jShell vulnerability. We
recommend using version 2.11.9 {or later), which removed all dependencies on log4j.

1GV MacOS App

IGV MacO!
(?’ o g {}’ Separate Java 11 required

Java included

@ towaton | Gy JShio e,
ﬁ GV for Linux PC AI-OOFO-II gEI‘E H.IEQE EI'%EE
+ Java included

- Javaincluded H{& &t

Command line IGV and igvtoals for all platforms
Separate Java 11 required

()

Other IGV Versions
Development Snapshot Build. Latest development snapshot; built at least nightly

Archived Versions. Cld rel

going back to IGV 2.0

¥ Ao w2t JAVA M x| 7t $tL|Ct.
JAVA download: http://www.java.com/ko/download/index.jsp

K


http://www.java.com/ko/download/index.jsp
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gl 1GV_Win_2.16.1-With)ava-installer exe

= [I2Z2C El o A

(i GV Setup: License Agreement — x i@ GV Setup: Installation Folder — X

2 Setup will install IGY in the following folder. To install in a different folder,

1 Please review the license agreement before installing IGY. If you accept all T
T T dick Browse and select another folder. Click Install to start the installation.

terms of the agreement, select the first option below. Click Next to continue

The MIT License (MIT) A

Destination Folder

Copyright {c) 2007-2020 Broad Institute and Regents of the University of
Calfomia

Browse...

DO dX| Z= 49
Permission is hereby granted, free of charge, to any persan obtaining a copy

of this software and associated documentation files the "Software"). to deal _ O w0
in the Software w:rt_hol.rt restriction, !ncl!.lding wrthcl_.rt_ limitation th_e_ righl_s v
¥ | accept the terms of the License Agreement Space required: 148.1 MB o
” | do not accept the tems of the License Agreement Space available: 217.2 GB E“J
Cancel | Mext = I Cancel < Back | £,
il
4 24
=0 -
Mz o7
A I Q-I'E « v »y WPC » EE O23 (C) » v O IGV_2.16.1 24
= AX| & “
¥~ o= =Ee 2 2% 37
R e
IGV_2.16.1 > jdk-
=] lib
) [ igv.args 1KB
2 igv.bat L 2kB
\ Ul 16V B4ico 7vg METEH ATl
| igv-launcher.bat 2 1KB I
4 readme bt SKB
W uninstaller.exe S4KB
W
87 2= =
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Save Session... % o2 2B LW o
4 reference fa 2023-05-30 2= 12116 FA IHY
= =t —
AR reference fa fai 2023-05-30 2% 1217 FAI G
Save PNG Image ... # seq_sorted.bam 2023-05-30 2= 1217 BAM gen
Save SWG Image ... | | seq_sorted .bam bai 2023-05-30 2 12117 BAJ I
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reference.fa || chrl « | |chr01:17,958,499-17 968,590 Go B « » @O = 2 |
~
| |
A -
- 93 bp -
17,968,510 bp 17,968,520 bp 17,968,530 bp 17,968,540 bp 17,968,550 bp 17,968,560 bp 17,968,570 bp 17,968,580 bp 17 968,
| | | | | 1 | | | | | | | | 1 | | |
'
p-24 "
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o < Mapped reads 0| A insertionO| /4=t
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— — A9 |O il E-E.l"' IIZI-O-III'O
MNamochioropsts_CCMP1776 v | SDOX01000001 . 1 ~ || 8DOX01000001.1:604,973-605,016 o Ft « » @ o® 2 | =EREERERRRRRRREN] | oT I—I_E EM E(_Ll - SJ'Dl o° S
- olsls 7S Btolst 2 g,
i
- 44 bp B cen - O -
: Gﬂ4,9|80 bp 604,9‘90 bp : Hap name: null GCIE,CI|1CI bp y
Dist: 0
Genome_WT_1_sorted bam Cover: R [nsertion (1 baseS):T - } Mapped Cove ra ge
I —
c P T
I
I
i I
|
I
I
i
Genome_WT_1_sorted.bam [ I o
o O Mapped reads
I
i
i
i
i
i
i
[ |
[ v
Sequence -’ACGATGGAAATTGTAGTtttattttttccccttca AGAAGA»ReferencebaseS
— _ 3% Mapped reads 0f| A| reference base®} C}
E A2, mismatch &= 7ML 2 EAIE.
l4 tracks loaded |@/[spoxot000001 1-604,907 ]| |f27em of 455m 12
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reference 12 + | chro3 | |chr03:17.945 257-17,945 530 Go Bt « » & [ = 2 | Sl =
| |
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45 945,400 45
| | |
p-5

MixR_imdup.bam
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File Genomes View Tracks Regions Tools Help

refarence, fa «| | chrl | |chrd1:2,102,803-2,102,847 Go Br « » @O 5 2 | Sl
~
| |
- 16 bp -
2,102,810 bp 2,102 820 bp 2,102 830 bp 2,102 840 bp
| | | | | v
P-4 -

WixR_rmdup.bam Coverage

'@ O x|

ML Insertion (1 bases): C

Sequence

- G T A C G T G G A A [ C G A G G C T G C C

v 14

3 tracks loaded |[®][erot:2. 102832 Il | s55M of 7651
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~

| |
41bp
1,111,510 bp 1,111,520 bp 1,111,530 bp 1,111,540 bp

! b
p-51 ~

MixR_rmdup.bam Ceverage

MixR_rmdup.bam g’j - D X

Insertion (2 bases). TG

Sequence - 1 t a t G C G T G C G

3 tracks loaded ||cnru1 1,111,523 I |[574m o1 785m
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i 16V
File Genomes View

reference,fa

Tracks Regions Tools Help

~ | chrl w

chr1:2,102,742-2,102.831 Go

ft « » @& [ =7 &2

Sl =

2,102,750 bp
|

2,102 760 bp
|

2,102,770 bp
|

2,102,780 bp
|

91bp

2,102,790 bp
|

2,102,800 bp
|

2,102,820 bp

2,102,810 bp
| |

2,102,830 bp
|

MixR_imdup.bam Coverage

MixR_mdup.bam

31

1

31

31

31

31

31

31

31

31

\o

31

Wo
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w

Sequence

= |GCATCTCGCG

GGGTCCGGTTCAGACG

GCTAGTTGCGTTGCGTTGCTITTGCG

GTTGCGCG

GCGTACGTGGAACCGAGGCTGCCTTAACCCAIA

W, i "W W W T T T e W

3 tracks loaded

|[@[enro1:2, 102,200 I

|[seam of 785M
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File Genomes View Tracks Regions Tools Help

reference fa || chrt | |chiil:1, 111,600-1,111 639 G Bt « » @& [ = 2 | Sl ol =
-~
| |
B 11bp >
1111610 bp 1,111,620 bp 1,111,630 bp 1,
v

p-3 -
MixR_mmdup.bam Coverage - -

G — G
G —_— G
G _— G
G — G
G _— G
G — G
G —_— G
G — G
MixR_rmdup bam G — G
G — G
G — G
G — G
G

G — G

Sequence - A T C T T T T T C T T G T T fi I/I G T

3 tracks loaded \|:nrn1-1‘111,512 I[ |fpasm of 765M
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MixR_imdup.bam G T T
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MixS_mdup.bam Coverage

Heterozygous polymorphism &¢I

MixS_imdup.bam

Sequence
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[@lEors72e5 I

= ccagogatcoaactetccatogaogattcatogttocattacttatagecttecttatttaotagacaaagdoogattcgodattotetttcettcecaagogataacttgtatccatogecogcttcagattattaocet g TTAAGTC

v

CTn

|52 or 765m
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File Genomes View Tracks Regions Tools Help

reference.fa | chit | |chr01:5,729,758-5,729.897 G Ft <« » @& [ 2 |
g ‘ = ‘ = ‘ = ‘ = ‘ : chro1:5729553-5730110
P—— I I GATATGATTGACAGGAAGTGCAATGACATGTCCTTACACCAACAG
GATGTGATAAAGATAATGAAGCTTGCAATGTGGTGCTTGCAGAGT
GATTGCAACAGAAGGCCTTCCATGTCATTGGTGATGAAGGTCCTT
GAAGGAGAAAGTGATGTTGAAGCCAACTTGAACTATAACTTCTTT
GATTGCCGCCAGCGTTCATCCTGAGCCAGGATCGAACTCTCCATG
AGATTCATGGTTGCATTACTTATAGCTTCCTTATTTGTAGACAAA
GCGGATTCGGAATTGTCTTTCCTTCCAAGGATAACTTGTATCCAT
GCGCTTCAGATTATTAGCCTGTTAAGTCCTGCGAATTATGTTCCC
s c T T GTTGACCCATTCAAGATGTCACTGCATGGCTCCATGCCTCCACCT
. : : GAAGCAAATGCAGATGTAGAAAACCATTTTTGTGAACTGTATTAC
R — GTTAATCTGTGTATTGACTAGAAATGGTAGTACTGTTTCAGTTCA
Quick consensus mode GTTATTTTGTGTCTTTTG
Hide small indels
B3 Collapsed
MixS _mdup.bam Coverage B xpanded
@ SEslX sHs Ho| FH MPE Btk
elect by name...
Clear selections
= i =)
@ MZE 4 read mapping 21t oA OIRA
Copy consensus sequence = = 9 =2 X 33|
= =2
o Sashimi Plot
- IT
¥ | Show Coverage Track @ COpy read Sequence |*_E;I|.Iol-o:| LEHEQ'I
Show Splice Junction Track (o - > -
¥ | Show Alignment Track Consensus A-l =T=
Save PNG image..
Save SVG image... @ I}IIEQO'" Ctrl+v E %q I'_é:_ljl
Sequence ™ ccagpgatcogaactctccatgagattcatggttogcattac Expc-rt.ﬁhgnments Eﬂaa(J:((ﬂll:l(ﬂﬂll(tcltlt:ll:tﬂﬂuljﬂlﬂﬂtlli
R, W, W, W, W, W, B K, "W, W, ", T T, T,
Remove Track
1
5 tracks loaded @cnm 5,729,856 | 9




IGV A2 &tz

E@Hol s

BlOTO

Integrative
Genomics
Viewer

44 Home

¥ Downloads

[E] pocuments

= 1GV User Guide
@ User Interface
Navigating the View
rLoading a Genome
& External Control of
IV
= Viewing the
Reference Genome
rLoading Data and
Attributes
= Viewing Data
= Viewing Alignments
= Viewing Variants
*Multi-Locus View
*Regions of Interest
rSample Attributes
+Sorting, Grouping,
and Filtering
+Saving and
Restoring Sessions
= Server Configuration
Figvtools

Home » IGV User Guide

IGV User Guide

This guide describes the Integrative Genomics Viewer (IGV).

» To start IGY, go to the IGV downloads page: hitp:/www.broadinstitute.org/igv/download

Look at a printer-friendly HTML version of the whole User Guide.

User Interface

Navigating the View

Loading a Genome

External Control of IGV
Viewing the Reference Genome
Loading Data and Attributes
Viewing Data

Viewing Alignhments

Viewing Variants

Multi-Locus View

Regions of Interest

Sample Attributes

Sorting, Grouping, and Filtering
Saving and Restoring Sessions
Server Configuration

Motif Finder

igviools

BLAT search

User Interface »

20


http://software.broadinstitute.org/software/igv/UserGuide

(FHfo| o8}

Part Il. Primer C|X}Q1 %! Z 3} 2tol

21




(F)He| 2% )

1. ‘Primer3’E E¢l PCR primer design BIOTOk:

Q ‘Primer3’ =1 (WebF4£ - https://www.primer3plus.com/)

P Fri Pick Primers X +
&« C & primer3pluscom G 2 w @&
. de
Primer3Plus Hore setree o . o
pick primers from a DNA sequence Help About Prlmer3-plus 0"*' EI- é

Load server settings: Select primer pairs to detect the given Main General Settings Advanced Settings Internal Oligo Penalties Advanced Seq.

template sequence. Optionally targets | Bick Primers I | Reset Default |
and included/excluded regions can be

| Activate Settings ‘

Task: [generic <] i Sequence |d: [Medicago Lyk3 |
Main = General Settings = Advanced Settings | Internal Oligo ~ Penalties = Advanced Seq. Paste template sequence below or upload sequence file: | o2 M= |HmE oo gig Load Example |
saecit| || MEIDYH

=e4 A-I = ID S acaatattotattggtoagatcatataagattigatgteaacatcttogtasaggtcteagattogattctoccoagtateaatttaagt
. —— gagctaatttagett trasacaacttttacatasactcagtgaaaacttagatataaagtatcettatactactet
Paste template sequence below or upload sequence file: | 2 M= |s=mE o2 gis | Load Example | ttagtcttgattagtetet [acaqalgatiatttatatatactttatattatcataagaacatteat taacat tttaagt taatgaattac
taacatatcaactct s SCCAaragttactttgttcootoccacattototttgaaatagtcasacetatcoaat catgoatatot
a ol o] gttctgatcataacagoasaagdatatgtatagaaaattgatagttgaattagagtcattttcoatasaaasaatattcaataagtataac
FIanklngA‘I = H-"-l|1 attatttttcotatgaattaatctattttttoctgatttaagattotttctttotttacttottactttoottoatcagcoat ttttitt

gttttoctetttotetetetottotftaattcaat gaatctoaaaaatggattactattgttcattctotttotggat tatgtttttttoan
agttgaatccaaatgtgtaaasgaytatgatgtagotttagettoctactatattataccatcaattcaactcagaaatatatcaaactt
tatacaatcasagattottcttacopattoctttgatottataatgasctacaatagagacatagtattocoataaatctestottatttc
ctatactagaatcaacgttcoottctcatgtgaatatattogaggtsaatttotaggacatgtatttoaatatacaacaaaagaaggaga
cgattatgatttaattocaaatactthttacgcaaattteacaactgttoagttattgaaaaast tcaacagctatgatcoaaatcatat
acctgttasggetaagattaatgtcagtotaatttattcatgtgggaatagecagat tteasaagattatggettgttigttacctatce o

4

Mark selected

4 e | < Excll\ded > | | [Target] || {Included} | | Clear | | Regions from Seq_ | | save Sequence
:;:‘E:decred | <Excluded > | | [Target] | | { Included} | | Clear | | Regions from Seq. | | save Sequence |
Excluded Regions: <[\ | >
Y

Excluded Regions: < | > Targets: [ Tz005 | |]
Jargets: 1 . e }

ss ([ I' Flanking M@ Ll SNP position B 212{ Included Region: | | )
Included Region: {] h Primer overla
Primer overlap ] | 01') [200, 5] -> flanklng MEe| 200 pr‘"A‘I 5 bp% targetQE oIX| 79 - |
positions: positions:
Pair OK Region List: \ | Pair OK Region List: | |
Pick left primer [ Pick hybridization probe Pick right primer
or use left primer below. (internal oliga) or use oligo below. or use right primer

below (5'->3' on opposite strand).
| | | |
S Cuerhang [ S Cuerhang: [

22
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1. ‘Primer3’E S8t PCR primer design BIOTOK:

Q ‘Primer3’ Z27 £35}7| A input IHY &4 S T

= Primer3input It &4l

SEQUENCE_ID=<SNP_ID>
SEQUENCE_TEMPLATE=<Sequence>
SEQUENCE_TARGET=<Target position, target size>
PRIMER_NUM_RETURN=<Primer 7§%>
PRIMER_EXPLAIN_FLAG=1
PRIMER_TASK=pick_pcr_primers
PRIMER_PICK_LEFT_PRIMER=1
PRIMER_PICK_INTERNAL_OLIGO=0
PRIMER_PICK_RIGHT_PRIMER=1
PRIMER_PRODUCT_SIZE_RANGE=<O{|4 Product size>
PRIMER_MIN_SIZE=18

PRIMER_OPT_SIZE=20

PRIMER_MAX_SIZE=24

PRIMER_MIN_TM=55

PRIMER_OPT_TM=60

PRIMER_MAX_TM=65

PRIMER_MAX_NS_ACCEPTED=0
PRIMER_THERMODYNAMIC_PARAMETERS_PATH=<Primer3 program path>

= 23
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1. ‘Primer3’E S8t PCR primer design BIOTOK:

Q ‘Primer3’ Z27 £35}7| A input IHY &4 S T

= I} PCR_primer3_input.txt

SEQUENCE_ID=chr@1:5729553-5730110
SEQUENCE_TEMPLATE=GATATGATTGACAGGAAGTGCAATGACATGTCCTTACACCAACAGGATGTGATAAAGATAATGAAGCTTGCAATGTGGTGCTTGCA
GAGTGATTGCAACAGAAGGCCTTCCATGTCATTGGTGATGAAGGTCCTTGAAGGAGAAAGTGATGTTGAAGCCAACTTGAACTATAACTTCTTTGATTGCCGCC
AGCGTTCATCCTGAGCCAGGATCGAACTCTCCATGAGATTCATGGTTGCATTACTTATAGCTTCCTTATTTGTAGACAAAGCGGATTCGGAATTGTCTTTCCTT
CCAAGGATAACTTGTATCCATGCGCTTCAGATTATTAGCCTGTTAAGTCCTGCGAATTATGTTCCCGTTGACCCATTCAAGATGTCACTGCATGGCTCCATGCC
TCCACCTGAAGCAAATGCAGATGTAGAAAACCATTTTTGTGAACTGTATTACTGCAATCATATCATTGATATCACACATCGATCAGTGCATACCCAAGTTAATC
TGTGTATTGACTAGAAATGGTAGTACTGTTTCAGTTCAGTTATTTTGTGTCTTTTG

SEQUENCE_TARGET=274,10

PRIMER_EXPLAIN_FLAG=1

PRIMER_TASK=pick_pcr_primers

PRIMER_PICK_LEFT_PRIMER=1

PRIMER_PICK_INTERNAL_OLIGO=0

PRIMER_PICK_RIGHT_PRIMER=1

PRIMER_PRODUCT_SIZE_RANGE=100-200

PRIMER_MIN_SIZE=18

PRIMER_OPT_SIZE=20

PRIMER_MAX_SIZE=24

PRIMER_MIN_TM=55

PRIMER_OPT_TM=60

PRIMER_MAX_TM=65

PRIMER_MAX_NS_ACCEPTED=0
PRIMER_THERMODYNAMIC_PARAMETERS_PATH=/agribio/HOME/edu_02/prepare/dataset/primer3_config/

= 24




EHIRE |

1. ‘Primer3’E E%! PCR primer design sloTok

Q ‘Primer3’ Z27 £35}7| A input IHY &4 S T

= Primerinput It 4o

vi <Ot HE> # LtUH: PCR_primer3_input.txt

I P-I I I-'i |‘o|:|‘
o mEsH| R H|E
_ - . S __ —> R
] 75 4 ) e ] G o GBS 8. o ] TR D

vi PER_primerB_input.txtD

"PCR_primer3_input.txt" [New Filel . v 25
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1. ‘Primer3’E E¢l PCR primer design BIOTOk:

O ‘Primer3’ X2 1=H &0H

| |
» Primer3 & HZHO

primer3_core —-format_output -strict_tags -output=<outputLt> <inputI}>

AHHHHON 1: primer3_core —-format_output -strict_tags -output=PCR_primer3_result.txt

PCR_primer3_input.txt

= Primer3 2} ot 215t |

less PCR_primer3_result.txt

26
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BlOTO K

1. ‘Primer3’E S¢t PCR primer design

O ‘Primer3’ X2 1:H

PRIMER PICKING RESULTS FOR chr@1:5729553-5730110

No mispriming library specified

Using @-based sequence positions ADDITIONAL OLIGOS

OLIGO start len gc%s any_th 3'_th hairpin seq start len tm gc% N th 3' th hairpin seq

LEFT PRIMER 203 20 6O. 55.00 5.61 ©.00  33.75 AGCCAGGATCGAACTCTCCA
RIGHT PRIMER 392 20 6O. 55.00 0.00 0.00 .00 GGAGCCATGCAGTGACATCT

1 LEFT PRIMER 202 20 59.61 60.00 .00 0.00 0.080 GAGCCAGGATCGAACTCTCC
RIGHT PRIMER 392 20 60.11 55.00 .00 0.00 0.00 GGAGCCATGCAGTGACATCT
PRODUCT SIZE: 190, PAIR ANY_TH COMPL: .60, PAIR 3'_TH COMPL: ©.00 PRODUCT SIZE: PAIR ANY_TH COMPL: 0.0, 3' TH COMPL: 9.00
TARGETS (start, len)*: 274,10
@ GATATGATTGACAGGAAGTGCAATGACATGTCCTTACACCAACAGGATGTGATAAAGATA LEFT PRIMER 203 28 60.32 55.00 .61 9.00 33.75 AGCCAGGATCGAACTCTCCA
RIGHT PRIMER 394 20 59.74 50.00 .23 0.00 35.083 ATGGAGCCATGCAGTGACAT
ATGAAGCTTGCAATGTGGTGCTTGCAGAGTGATTGCAACAGAAGGCCTTCCATGTCATTG PRODUCT SIZE: PAIR ANY_TH COMPL: 0.00, 3'_TH COMPL: ©.090

GTGATGAAGGTCCTTGAAGGAGAAAGTGATGTTGAAGCCAACTTGAACTATAACTTCTTT LEFT PRIMER 202 20 59.61 60.00 .00 0.00 0.00 GAGCCAGGATCGAACTCTCC
RIGHT PRIMER 394 20 59.74 50.00 .23 .00 35.03 ATGGAGCCATGCAGTGACAT
GATTGCCGCCAGCGTTCATCCTGAGCCAGGATCGAACTCTCCATGAGATTCATGGTTGCA PRODUCT SIZE: PAIR ANY_TH COMPL: 0.00, 3'_TH COMPL: 0.00
TTACTTATAGCTTCCTTATTTGTAGACAAAGCGGATTCGGAATTGTCTTTCCTTCCAAGG LEFT PRIMER 203 20 60.32 >5.00 -61 @.00 33.75 AGCCAGGATCGAACTCTCCA
sk Rk RIGHT PRIMER 393 20 60.39 55.00 .00 .00 0.00 TGGAGCCATGCAGTGACATC
PRODUCT SIZE: PAIR ANY _TH COMPL: ©0.00, PAIR 3' TH COMPL: 0.00
ATAACTTGTATCCATGCGCTTCAGATTATTAGCCTGTTAAGTCCTGCGAATTATGTTCCC
Statistics
con i in not no tm tm high high high high
sid excl ok bad GC too too any_th 3' th hair- poly end
ered Ns reg regq GC% clamp low high compl compl pin X stab ok

1778 0 0 a 0 ] e 728 66 ] a 25 ] ® 959
TCAGTGCATACCCAAGTTAATCTGTGTATTGACTAGAAATGGTAGTACTGTTTCAGTTCA - 1778 0 ) 0 0 0 0 1001 53 0 0 ) 0 0 724

GTTGACCCATTCAAGATGTCACTGCATGGCTCCATGCCTCCACCTGAAGCAAATGCAGAT

<l CCCCCCCCCCIIT

GTAGAAAACCATTTTTGTGAACTGTATTACTGCAATCATATCATTGATATCACACATCGA

GTTATTTTGTGTCTTTTG considered 685, unacceptable product size 678, ok 7
libprimer3 release 2.6.1

KEYS (in order of precedence):
HEkk¥ target

>>>>>> left primer

<<<<<< right primer
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2. ‘Bowtie’Z PCR primer 243 BIOTO.

A Primer3E Sdfl 24 E PCRprimer 2ES2 EERHM ME | Z52 = ZMSt=X], in-silico

dojlM Moz EMO0| E=X 230 ELY.

0t

o}of

Q PCR primer A8 HAE2 BERTM ME0| ZHE primer 2 2 read alignment E

=0
HE5=S H

00
il

Q in-silico PCR 2 read align O] H|uw & t= A|ZHLH 35| = ‘bowtie’ tool = 0|E¢.

O
o

Q PCR primer 4352 of2{et 20| F 3THA|IE 22X

= bowtie input I+ A

1>
o

= bowtie align =%
R Z
=

I unique PCR primer M &

J
>|.U

» in-silico PCR

28
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2. ‘Bowtie’E PCR primer 4= BloTOk:

0z

QO ‘Bowtie’ input I =

B A T B x% % 2|
ot HESH| r i 7] 2 ,
oy MY = 270 1 esc 7| €8 - shift + ¢ - wq!

nt™: PCR_primer_F.fa

>primerl_F
AGCCAGGATCGAACTCTCCA
>primer2_F
GAGCCAGGATCGAACTCTCC

It H: PCR_primer_R.fa

>primerl_R
GGAGCCATGCAGTGACATCT
>primer2_R
ATGGAGCCATGCAGTGACAT 29
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2. ‘Bowtie’E PCR primer 4= BloTOk:

O ‘Bowtie’ HHO| £ oI -3

= Bowtie index ZtA HZ0f

bowtie-build <reference AE€> <index IjYLEH>

AlHHZAO 2: bowtie-build reference.fa reference.fa

= Bowtie &3 HZ0]

bowtie —a —p <cpu Zf> —-f -X 500 ——fr <reference A €> -1 <Primer forward A|€> -2 <Primer
reverse A%> <alignment Z1 o>

-a 2E read? alignment E HE H7|
-p thread (CPU) 7=
=i Qst= ot EFY (fasta —> f, fastq —> q)
-X paired end ME L CH insert size
——fr -1, -20f YHs}E= MA=2 forward/reverseZ align
-1 forward LY
-2 reverse ILtYFH
HAHHO 3: bowtie —a —p 5 —f —X 500 ——fr reference.fa -1 PCR_primer_F.fa -2

PCR_primer_R.fa PCR_primer_result.aln 30
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3. Unique PCR primer & BIOTOk:

O ‘Bowtie’ £& ZMO0|A unique 8 PCR primer M%S X

# reads processed: 2

# reads with at least one reported alignment: 2 (100.00%)
# reads that failed to align: @ (0.00%)
Reported 2 paired-end alignments

= O|iff, ‘unique SICHP = ST A ME0f| PCR primer 0| 1810t Zx{st= 742 9|0| &,

» jn-silicoPCRZ3t E{&E7|

less <ItQUms # LtYH: PCR_primer_result.aln

P

primerl_F/1 chr@l | 5729755 AGCCAGGATCGAACTCTCCA ITITITITIIITIIIITIINNI
primerl_R/2 chro] 5729925 |AGATGTCACTGCATGGCTCC ITITITITIIITIIIITIINNI

primer2_F/1 chi®l 5729754 \GAGCCAGGATCGAACTCTCC ITITITITIIITIIIITIINNI
primer2_R/2 chr@l 5729927 ANGTCACTGCATGGCTCCAT ITITITITIIITIIIITIINNI

» oll 4 size = 190bp

Forward
5729755 5729945

31
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BloTOk:

o AL Ct.

CHEAl M EHZ 22 187, BS 4125
bi@bioto.co.kr
042-710-0077
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