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Manual usageguidance The first part is the software declaratiocludinggeneral

instructionsThe second part AQuick Stuasethed i s to g
software for the first timgyou shouldstartfrom the second pawhichincludes how

to use the software such mstalling andsome illustrated tutorials. These tutorials

cover thefeaturesof eGP . he s econd p ooffetstutdri@dsforthe&k St ar t 0
usergto get started quicklyThe rest parts are detailed descripsioheach function

including theillustrationo f each modul eds parameters and
the input and output files.

Soft werced ar ati on

Preface

Multi-omic and evolutionary analyses have been booming recently, and interactive
figures and software are believed to be important for these studies. Moreover, cloud
computing became popular recently both in scientific research and industry, which
provided a convenient way to manage big data and acquire computation resources.
Therefore, we combine the advantages of cloud computing and desktop application,
and design highly interactive user interfaces and pipelines to bridge the gap between
multi-omic and evolutionary analyses. A number of sophisticated methods are
integrated and implemented in the eGPS 1.0 platform, which is different from the
widely used biological software.

Third-party plugins are supported and developers take all credits for contributing the
plugins. This makes it easier for the community to implement new modules and
encourages the sharing of them. A commiamel eGPS 1.0 is also provided for
high-throughput and streamline analysis. The eGPS 1.0 cloud and desktop application
is freely available abttp:/Awww.egpssoftwarenet

eGPS 1.0 desktop application was developed in Java, so it can run across different
computer platforms. The multithread analyses are also supported, by switching
modules. The gridomputing will be implemented in the next versions.


http://www.egps-software.net/
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Copyright

This software is protected under the copyright law. No part of this manual or program
design may be reproduced without written permission from copyright holders. Please
e-mail all inquiriesto lihaipeng@picb.ac.cn.

EGPS SOFTWARE LICENSE TERMS

EGPS DESKTOP APPLICATION

These license terms are an agreement betweeAMIAS Partner Institute for
Computational Biology, Shanghai Institute of Nutrition and Health (SINH), Chinese
Academy of Sciences and you. Please read them. They apply to the software named
above. By copying, downloading, or using the software, you accept these terms. If
you do not accept them, do not use the software. Instead, pleaseaddlaéestall

the software from your computer.

SCOPE OF LICENSE. This agreement gives you rights to download, copy, and use
the eGPS software for free. SINH reserves all other rights. You mdy nairk

around any technical limitations in the softwaékreverse engineer, decompile or
disassemble the softwai®); use the software in any way that is against the4aw;

rent or lease the software; By use the software for commercial software hosting
services.

BACKUP COPY. You may make backup copies as many as you want.

REDISTRIBUTION. You can copy the software, together with this license, to
anyone who you know or may not know.

LIMITATION ON AND EXCLUSION OF DAMAGES. SINH has no
responsibilities for any kinds of damages on your properties because of copying,

downloading, and using the eGPS software.

UPGRADE. You can visithttp:/Awww.egpssoftwarenetfor the latest version.

How to citethe eGPS

Dalang Yu, Lili Dong, Fangqgi Yan, Hailong Mu, Bixia Tang, Xiao Yang, et al. (2019)
eGPS1.0: comprehensiveoftware for multiomic and evolutionary analyses
National Science Reviey:867869 https://doi.org/10.1093/nsr/nwz0.79
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https://doi.org/10.1093/nsr/nwz079

PubMed:https://pubmed.nchi.nim.nih.qov/34691944/

How to contribute to this manual

You are very welcomed to edit this manual and share your experience on the eGPS
software with other users. The word version of manual can be downloaded from
http:/Mww.egpssoftwarenet. Please turn on Track Changes when you edit the
manual. Or you can highlight your changes/edits. Please email us the changed parts,
together with your full name.

List of people who make this manual available

You are very welcomed to edit this manual ahdre your experience on the eGPS
software with other users. The word version of manual can be downloaded from
http:/Mww.egpssoftwarenet Please turn on Track Changes when you edit the
manual. Or you can highlight your changes/edits. Please email us the changed parts,
together with your full name.

Name* Email address
LAN, Li lanl@big.ac.cn
LI, Haipeng lihaipeng@picb.ac.cn

MU, Hailong mhl_dyx@126.com
YAN, Fangqi yfq0818@163.com
YANG, Jianing yangjianing2019@sibs.ac.cn

YU, Dalang yudalang2017@sibs.ac.cn
ZHANG, Jianwei zhangjianwei2021@sinh.ac.cn
ZHENG, Yi zhengyil2@mails.ucas.ac.cn

*Listed in alphabet
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Part 1: Qui ck Start

First time user

First of all, thank you very much for choosing eGPS in your research. This user
manual will provide you witltomprehensiveocumentatiorior the eGPS desktop
application New users of eGPS may wish to read and follow the walkthrough tutorial,
which demonstrates threajorfeatures anfunctionsof eGPShat you may find

useful

At the same time, you can quickly locate the function modulesngerestby
viewing the main functions of eGPS.

Installing and launching eGPS

On Windows operating system, we provieleeformatinstallersfor the 32bit and
64-bit operating systems. Users only need to follow the proriy¢salso provide
green portable versigplease unziphe package

On the Mac OS operating system, we provide a greenirfséa! version of the
64-bit operating system. For the first time, please unzip the file and right click to open
it. EGPS is greeandnontoxic software, please feetassuredo use.

On the Ubuntu operating systen@yrrently, the eGPS provided at this stage is a

green free installation software that comes with all the operating environments. Users
only need to downloatthe Zip filefrom the official websiteand then extraatontens
andexecute running file

Thelatest version ofnstallers and Zip filesan be downloaded from
http:/Mww.egpssoftwarenet

Installation Precautions: When selecting an installation pé&hsedo not indude
any nonEnglishsymbol in the path.

13
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Uninstall eGPS

For MAC OS andJbunty you need to do i® deletethe folder where the software is
located.

For Windows, you can uninstall eGPS as natural way. For instance, in Windows10,
go toPrograms and Featuresand clickuninstall.

Features andsupport

Functional modules of eGPS

The completeudnctional modules in the eGPS desktop applicai@shown imTable
1.
Table 1. Functional modules in the eGPS desktop application.

classification emphasis Module Name Data type

Multiple sequence

Evolution Sequence alignel . Multiple sequences
Aligner
Evolution quuence Alignment viewer Mgltlple sequence
alignment alignment(MSA)
Evolution qulutlonary Genetuc distance Genetic distance(DIST)
distance viewer
Multiple sequence
alignment(MSA)
. Evolution . Phylogenetic tree(TREE)
Evolution ohylogeny Tree viewer NEXUS
Genetic distance(DIST)
whole genome Multiple
alignment format (MAF)
Omic study Genomics VCF snapshot
Omic study Genomics VCF tools
Omic study Genomics Geneticdiversity
Omic study Genomics Neutrality test Variant Call Format (VCF)
Omic study Genomics PBS statistic
Omic study Genomics HKA score
Omic study Genomics FST statistic
Omic study  Transcriptomics DEG-RNAseq RNA expression profile (rnaExg
. _ DEG-massSpectru Proteomics expression
Omic study Proteomics .
m matrix(PRO)
Evolution Population Simulator Population history model

14



Omic study

Evolution

Evolution

Evolution

Omic study
Any

genetics
Transcriptomics  circRNA viewer
Evolution
Gene to gene tree
phylogeny
Evolutionary Gene to genetic
distance distance
sequences .
.q Gene to alignment
alignment
Data visualization Heatmap
Any Text editor

(SIMU)
Circular RNA list (LIST)

/

/

eGPS heatmap (eheatmap)
General text
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Technical support and updates

The latest version afGPSwill be available at the website
http:/Mww.egpssoftwarenet

Reporting bugs

Welcome to report bugs whenyaproblemssuch as unexplainetialogs
documentation inawsistencies, or program craslegppenedPlease report them to us
by clicking & hleiérék®ipiggmd r t Bugs

16
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Operation guidancecourse

Operation introduction

This walkthrough providea variety ofconcisetutorials that explain how to perform
common tasks itheeGPS. Sample data files are required for each tutorial and can be
found in theexampledolder.

In the tutorial we use the following conventions:

Keystrokes areepresentetdy bold letters (e.gF1).

Italicizedwords indicate the name of a menu, toolbawordow (e.g.,File

menu)

Italicized boldwords indicate individual commands that are found in menus,

submenus, and toolbas.g.Import Datacommandsubmenu)

For thesake of brevity, a series of menu/button clicks are separated by a pipe

symbol (|) to display a seriesofcomm nd i ndi cat i &ieplmporf or exam
Databmeans you shouldick 6 f i | e d mai n melmport Datde m, t hen
submenu gm

Main interface of eGPS

The eGPS analysis interfacensistamenustool bars the status bara main window
with severalnalysis paneland ahistory panelo store records of important analysis
procedures.

When a researcher executes an analysis process, progress animation will demonstrate
at status bar. After the procedure finish properly, the link of the output datasets will be
added to the history panel to form a record which allowing annotation and flagging.
The history log files will be stored locally and can be copied to and viewed in another
computer where eGPS desktop application is installed.

Tool tips will be displayed when the mousdiovering on records, which provides a
wealth of information including the tool name and running parameters. Records are
initially grouped by date and can be searched by entering partial keywhbeshuser
searches, the history dynamically updates to shematching records arttie

17



analysis panel will be showed as a separate tab after double clicking the record of

interest.

Among analysis panels, there is a special and unique laigkagpanelwhich can be
divided into three regions:data areaon the left where to drag files into and shows
the files already draggedninformation arean middle to display information of

input files;amethod areavhich holdsseveral buttons on the right for the
corresponding suitabkgpproacheseGPS willsetthe suitable analysis methods as
buttons). Every analysis pare{cept data panel holds a functional module and these
panels can be dragged out of mainfrdseeominga floatingwindow, which

facilitates users to easily compare the results and parameters.

5 eGPS

File Edit Tools Option Plugins Help
CHS| X & %|R&|2 & ||

w - JAF| »@

o

Drop files here

Name: ALL chri8.phase
Type: CompressVCFBIo.
Size: 41621MB

To be removed

Name: ALL chri9.phase
Type: CompressVCFBIo.
Size: 342.86MB

To be removed

Name: ALL chr20.phase
Type: CompressVCFBIo.
Size: 325.85MB

To be removed

HName: ALL.chr21.phase..

Size: 208.49MB

To be removed

HName: ALL.chr22.phase..

Size: 204.52MB

To be removed

Select All

My data | VCF snapshot | VCF tools

Type: CompressVCFBIo...

Type: CompressVCFBIo...

Sample Infermation

Selected Sample ID
HGO0096
v HG00097
HG00099
HG00100
HG00101
HG00102
HG00103
HG00105
HG00106
HG00107
HG00108
HG00109
HG00110
HG00111

ENHCN N CA N CN N AN CNH G CRH LN

<

Invert Selection = Total samples

¥ Setting individuals

Neutrality test | Genetic diversity | HKA score | PBS statistic

FsT statistic

Search Suitable methods
Sex Annotation
. VCF snapshot
NA enter annotation
NA enter annotation
NA enter annotation
VCF tools
NA enter annotation
NA enter annotation
NA enter annotation Neutrality test
NA enter annotation
NA enter annotation
NA enter annotation
NA enter annotation
NA enter annotation
NA enter annotation
. HKA score
NA enter annotation
NA enter annotation v
2504  individuals ; Chosen samples 2502  individuals - PBS statistic
Open Fsr statistic

Set selected individuals from external file

w Included and excluded chromosmal regions

Bed file for the regions included

Bed file for the regions excluded

| 5 €GPS developers team: _Yi-Xue Li, Peng-Yu Wang, Yun-Xin Fu, Luo-Nan Chen, Fan

Open | @

Open

v a

Using sliding windows to calculate theta and pi.

History Timeline
B | 2019-03-29
%= 15:04:32 CAS:Neutrality test
B+ | 2019-04-01
¥ 10:18:13 MAP analysis
- 10:19:08 Simulator:1-pop
% 14:00:09 Genetic diversity
14:01:49 tree:n=16
17:08:43 tree:n=10
- 17:25:16 tree:n=10
- 17:25:49 tree:n=10
- | 2019-04-02
- 10:18:13 MAP analysis
10:19:08 Simulator:1-pop
-6 14:00:09 Genetic diversity
- 14:01:49 tree:n=16
-[ | 2019-04-03

s
rsity
-1 2019-04-05
-8 10:18:13 MAP analysis

-% 10:19:08 Simulator:1-pop
= 14:00:09 Genetic diversity
- 14:01:49 tree:n=16

& | 2019-04-09

- 08:34:39 Simulator:1-pop
B | demo

- Genetic diversity:b123

. geneTree:Protein124

. poplulation model:q1

¥ Protein20190405:b123

-

[ All unflagged il Delete

Figure 1. The main user interface of the eGPS desktop application.

Preparation before analysis

Import ing data

Users have three ways to import data into eGPS:
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Directly drag the files to be analyzed and drop fileB#ta area

Import data using the shortcut buttc‘Eg in thetoolbar.

Click File | Import Datato import data.

After importing datathe data information and suitable methods will be displayed in
theinformation areaandmethod areaThe figureaboveshows the eGPS response
after dragging into a series of VCF files.

Note: Users can onlynportthe same type of data format at a time. If you drag a file
in another format, eGPS will give a warning message and will not add other files to
thedata area If you want to change the data file, you need to cliciSblect all

button and then click thBelete Selecteduttonin the bottom left corner

Table2 shows howeGPS classifies the dafastly, we divided data into data type

thensubdivided data type into data format. Only the same type of data format could
be imported at one time.
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Table 2. Dataformats supportedin the eGPS desktop application.

Module Name

Data type

Data format

Data example

Multiple
sequence
Aligner
Alignment
viewer
Genetic
distance viewel

Tree viewer

VCF snapshot
VCF tools
Genetic
diversity
Neutrality test
PBS statistic
HKA score
FST statistic

DEG-RNAseq

DEG-massSpe
ctrum

Simulator

circRNA
viewer

Heatmap

Text editor

Multiple sequences

Multiple sequence
alignment(MSA)

Genetic distance(DIST)

Multiple sequence
alignment(MSA)

Phylogenetidree(TREE)

NEXUS

Genetic distance(DIST)

whole genome Multiple

alignment format (MAF)

RNA expression profile

(rnaExp)

Variant Call Format (VCF)

Proteomics expression

matrix(PRO)

Population history model

(SIMU)

Circular RNA list (LIST)

EGPS heatmafeheatmap)

General text

fasta/msf/clustalw/pe
ml/mega/phylip

fasta/msf/clustalw/pe
ml/mega/phylip

dist

aligned fasta

nwk/nhx/tre/etree

nex/nexus

dist

maf

Uncompressed vcf /

mtCDNA.fas

mMtCDNA.fas
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testGeneticDistance

dist
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Setting parameters

There are two ways to set eGPS parameters, including global settings and specific
settings for each module. Global Settings can be called up by clickidgtoms|
Preferencesor byenteringthe shortcukey Control + R The construction

parameters of the phylogenetic tree are in the global settings, while the parameters of
the omics analysis are mostly in their respective modules.

For example, if you want to builddistance basephylogenetic tree from multiple
alignmentsequencedata, you can sefenetic distance calculation method and tree
reconstruction methooly clicking Options| Preferenceqd Genetic distancandTree

build methodrespectively

Viewing alignment

Firstly, drag ignedfastfile to eGPS$ as mentioned before, we have three ways to
import data.

Drag and drop data inttata area as shown in the following figure

Click first shortcut buttorn toolbar, use choose fildialog.

Click File | Import Dataas before.

5

[ eGPS

Fle Edit Tools Option Plugins Help
CHe X% AR

Fle Edit Tools Option Plugins Help

ﬁﬁ.‘(n)?" R v e
My data

©

Sample 1D ted

My data

©

Drop files here

Sample Information Sample Information

Selected
g Drop files here

TR

¥ Setting individuals

Set selected individuals from external 1

Select Al Delete Seiected

v Included and exctuded chromosmal rg
Bed file for the regions included

Bod fle for the regions exctuded

| &= ¢GPS developers team: __Lili Dong, Fangai Yan, Hailong Mu, Bi-Xia Tang, Xiao Yan)

Select Al Delete Solected

5= <aPs developers team

¥ Inciuded and exctuded chromosmal regions
Bed file for the regions included

Bed file for the regions exctuded

Feng Gao, Zhonghuang Wang. Zician Hao, Hongen Kang.

When the &sta file is dragged in, there are two ways we can geAilgoment

viewer.

1. Click directly on the righ¥iew alignmentbutton, as shown in the following

illustration.
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File Edit Tools Option Plugins Help
Bo(%edxF A6 ||umern w0
|
- My data M Search
. History Timeline
i Suitable methods oy
0 MS Information I8 ictory Timelin
B = % 09:10:10 Distance:in=8
alue L ‘ N
Drop files here ey Build free < 09:1046 reen=8
Input file path E\javaC dev. I Hi % 15:00:41 Genetic diversity
- _ - =% 20:19:31 tro
IR LS General type sligned [E )
UL LTI Number of nucleotide sites 2489 &-[ | 2019-00-12
Size: 20.19KB View alignment ©%: 08:49:30 DEG-mass spectrum/-
Total number of sequences 8
I ey Data type Multiple sequences
0
Data format Aligned fasta Calcuiate dictance ]
Content type Sequential )
b Align sequences
It
Select All Delete Selected e 5
&5 <GPS developers team: __Ciran Wang, Hua Chen, Mushan Lj, Zhen Shao, Yi-Xue L, P. CJ Al unflagged T Delete
.

2. Tools| Alignment viewer

File Edit | Tools | Option Plugins Help
GircRNA viewer Agency FE 10 | y O
Gene to MSA d
" Search
Gene to genetic distance
. . Hist Timel
Gene to gene tree rmation Suitable methods . ‘ng?gfc:g,e{f
Multiple sequence Aligner % 09:10:10 Distancein=8
Dr¢ - —— | Key Value Build tree % 091046 treen=8
path Et\javaCode\workSpace2\eGPS_dev_resources\examples\Multi... i 15:00:41 Genetic diversity
Name 1| Alignment view', ] — LR e treen=17
— ] An isuslization tool to display the multiple sequence al ] Y 201858 treen=17
H " T e = ) &-| | 2019-09-12
Size: View alignment - 08:4%:39 DEG-mass spectrum
ber of sequences 8
] To k Multiple sequences
at Aligned fasta Calculate distance ..
ftype Sequential
Align sequences
Simulator
Select Al Delete Salected R o
&3 eGPS developers team: _.¥iming Bao, Lue-Nan Chen, Fangqing Zhao, Guo-Qing Zha. Ol All unflagged il Delete

Finally, weenter theAlignment Viewermoduleto display the data as shown in the
following figure.
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 eGPS - ]

Fle Edit Tools Option Plugins Help
SES|E DO X RR| b | |rgeney v AR v @
My dato Gene to MSA X N Search
Gene & species set ¥ : . i ¥ ! ¥ L i ! ¥ History Timeline
homa_sapiens AAATTGECAGBCCHCAB- - - - - - - CCC--6C-ABccARCcBe clfaccce--- ~ |5 2019-07-26
pan_paniscus AAATTECABCCTCAR- - - - - - - CCC--CC-ABCCATCTECCBACCCC - - - 5 12:44:46 Genetic diversity
Get sequence alignment pantroglodyted A AT TECAGC CTCAG- - - - - - - Cec--cC-AlBccaTcmE:cldaccce- - - L% 12145:05 Genetic diversity
gorilla_gorila AAARTECAGBCCHCAB- - - - - - - ccc--cc-aBccafcfigccgaccee-- -
Color scheme 2 pongo_abeli AAARTECABCCHCAB- - - - - - - ccc--cc-aBccaffcfigcc@accee-- -
nomascus_leuccA A ARG C ABCCICAG - - - - - - - ccc--cc-AaBccaffcigccBacccc-- -
O No color chlorocebus_sa AAATTEC ABCCTCAG- - - - - - - cec--cc-ABccAlcigcTaaccce---
macaca fascicul AA ARG C ABCCTCAG - - - - - - - cec--cc-ABccAlcigcTaacce - - -
O Highlight polymorphic sites macaca mulattzA A ARG C ABCCTCAG- - - - - - - cecc--cc-ABccalcigcTarccce---
papic_anubis AAATTGECAGCCTCAG - - - - - - - cec--cc-ABccaffcigcTaaccle - - -
theropithecus_cA A A caff------- cee--cc- cfigcaaccec-- -
® Highlight ol sites micm’iebus_rr:l:AAAC cafgclBcceccccce cfigccl@accee - - -
O Highiight monomorphic sitas cricetulus_griseA AACINGEC ABCTTCAG - - - - - - - ccee cfigccgacccacce
peromyscus meAAACIGCABCTTCAS- - - - - - - ceee cfigcclBacccacce
L microtus_ochro AAACIGC ABCTTCAG - - - - - - - ceee cfigcTeaBccacce
O By percentage identity mus_caroli AAACTBCABCHTCAB- - - - - - - ccee cTGcTEACCCACCE
mus_musculus AAACITGCABCTTCAG - - - - - - - ceee cfige ACCiACCC
mus_spretus AAACINGCAGBCTTCAG- - - - - - - cecee cfigcTgaccmacce
Further analysis 2 mus_pahari  AdackGcaBciTcaE - - - - - - - cecee clidcBacccacce
rattus_norvegiol- - - - o - - o - Lo o oo oo oo oo - - - - oo -
Build phylogenctic tree bos_indicus_fybAAAC cefcaB------- cec € cch ------
baos_taurus_hyb A A A C CCTCAB------- cee CCACEH- - --- -
Calculate distance matrix bos maurus - ELY COMCAR------- 3 - ©
susscrofa AAA CCACCTCAG - - - - cee--¢cc- CCACE - - - - -
sus_scrofa_usm A A A cemcaB------- cee--cc- CCACC- - ----
equus_caballus A A& & cemcaB------- ceg - CCACC------
canis_familiaris A A A CCTCAB------- ccir CCACC------
canis_lupus_dinA A ARG C Allccllc A - - - - - - - --cc-B8ccamcTeace - - - - - - v
Cansensus
AAATTGCAGCCTCAGCGCCCCCCCCCTEEB66CCATCTGCCGACCELLCE
< >
| & EvolGen: Hailong Mu, Dalang Yu, Haipeng Li CJ Al unflagged il Delete

1. The data will be displayed block by blodke number of sequences and columns
displayed in each block depends on the current font size and window size. The
font size can be adjusted via the buttons on the toolbar.

2. When the mouse hovers over the nucleotide, the number of columns
corresponding to the curremticleotideis displayed on the screen. When each
base is clicked, thieorderof the basaurns red.

3. The base color scheme is provided on the left, and the color matching effect is as
describedhsthe string.

4. Belowsequences a histogram showinGonsensuor each columnTooltips of
the percentageill be displayedwvhen the mouse is over.

Exportdata

We can save our data by clickirge | Save Ar toolbar shortcutTemporarily, we
support to expoffiasta/msf/clustalW/paml/mega/phylip/nexudormat file.

@ eGPS
File | Edit Tools Option Plugins Help
0O X[ RR| D [y v [AF|»@®

My dato

Rattus_norvegicus_heat_shock 20kDa protein (loe.. T G CCCACGGACCCTGGGTATTTTTCTGTGCTGC T
ns_cDNA_FL132389 fis clone SKMUS1000.. € T 6 CC CG T CGCCCAGGTGCCGACGGACCCCGGCC,
Mus_musculus_| Mus_musculus_similar_to_heat shock_20kDa_protein (. € C ACA GCCCAGGTGTCCACGGACTCTGGGTATTT
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Viewing circRNA results

eGPS can be employed to interactively visualize the resultsradvaecircular RNA

identificationfrom theeGPS cloud

1. Import data

In this module, we have two ways to import data eBPS

(1) DragcircRNAfile (.list) into program, then click avoidable method turn to
circRNA viewertab tovisualize circRNAfigures are showed below

sion 0.0 "

Evoigen: Tora M =

Z° Without dragging in any files, simply clickools| circRNA viewer circRNA
viewertabwill not display any figure. We can entedab IDwhich is obtained from
eGPS cloud, then clidRownload circRNAbutton to download data file.

A

@ eGPS
Fle Edit Tools Option Plugins Help
CHS XD 0 %R0 ||y v AR "@

My dato” circRNA viewer X

Web servers
GPS cloud wunrbigdacen v
Job ID 1519652083250

Download circRNA data and auto-load

Filter parameters

min expression |10

ression 0.0 %

®
max expression 999999999
top total exp

o

top expression (0.0 %
max isoform |10

chr-region
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Two files Oneending with _out_jav.list ananotherending with

_out_library_length.list) will be downloaded, and two files will be added to our
program. The circRNAyenesis procedumill be displayed on the right.

@ eGPS

Fle Edit Tools Optien Plugins Help

SEHE X0 X RRD & ||

AF|ve
My data  circRNA viewer X
o
Web servers -
£GPS cloud waw.bigd.ac.cn &=
= | Iy 1
Job ID 1519652983250
° ol | | |
Download <ircRNA data and auto-load

Filter parameters

max expression 999999999

ners s e s
7 s

) S I |

ion |10 I I

# _—

top total expression 0.0 % = = == |
top expi 0.0 % 2
max iseform |10
»133nt 1
hr-regi .
Layout
® =

| & ZhaoLab| EvolGen: Yi zheng, Hailong Mu, Fang-Qing Zhae, Haipeng Li

Filter circRNAs to display target ones

Users can selectively display circular RNA through adjasibus filter parameters in
Filter parameterdPanel such as min expression.

& <GPS

File Edit Tools Option Plugins Help
WHQ‘MEQR‘Qa‘ﬂV ‘%genc;.—ﬂa 10 iv‘ n®

My dats” CircRNA viewer x

Web servers

By

<GPS dloud wwwbigdaccn v

Job ID 1519652983250

Download circRNA data and auto-load

Filter parameters

min ex;

10

top total ex;

pression

max expression (999999999
pression |0.0
pression

%
+op exq 0.0 % \

max isoform |10

= ZhaoLab | EvolGen: Yi Zheng, Hailong Mu, Fang-Qing Zhao, Haipeng Li
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Userscan control the number of circRNA genesis panel and current presented panel
through operations ihayoutpanel. TheeGPS allows exhibiting maximum number of
4 circRNA genesis panel in one page at one time.

@ GPS
File Edit Tools Option Plugins Help
SHEX B0 X |[R&|D & ||y m w AR | v @

My dato” circRNA viewer x

L=}
L=}

Web servers

<GPS dloud wonw.bigd.accn

Job ID. 1519652083250

Download circRNA data and auto-load

Filter parameters

min expression |10
max expression | 999939999

top total expression 0.0 %
top expression 0.0 %

maxisoform |10

(o]
®
Cc EEE
(e]

SEEEA N

3. circRNA viewerdisplaypanel (ight side)

The circRNA viewer supports locking a single circRNA genesis panel. If the circRNA
in the view is locked, the locked circRNA will not be switched when the current page
goto next as shown in the figure below.

@ eGPS
File Edit Tools Option Plugins Help

@HQ‘MBS*‘@@‘J“ ‘ﬁg=l\c'—FB 10 iv‘ " @
My data CIrcRNA viewer x «
~ 0 ) M
Web servers ) = &
£GPS <loud wnbigd.ac.cn v Y 1030
e os | |

|

5: 1

Job ID 1519652983250 | I
o .

=]

o R N
Download circRNA data and auto-load ohrt a,zismas ‘ohrt a‘slaa‘m ahrt aﬂsz‘«zs hi uz!nma
21 5 363 74 1

4 113 129
R | |
=1

=

Filter parameters (=)

min expression |10

max expression 999999999
top total expression 0.0 %

top expression 0.0 %

chr-reg
Layout 2
@®
(o]
(@]
Previ Next
Page | 2-3 2




Among the genomic interve. === , the menibar can be displayed by clicking

the left mouse button.

Users can view this interval in a genome browser (such as Ensembl, UCSC), construct
a phylogenetic tree of homologous sequences between closely related species, and
view the alignment of multiplsequencalignments.

@ eGPS
Fle Edit Tools Option Plugins Help
SES X0 X R&|( & ||y

My dato” circRNA viewer X

AF| @

€GPS cloud

Job ID

wwbigdac.cn ~

1519652983250

Web servers 2)

ED

525
|

)
-

o L 1

arvtit FET ghr«.i‘zl!maa
73
3 |

a7 s 1
I | |
==

Download circRNA data and auto-load

Filter parameters &)

By moving the moust genomic interval =="s-=== in the genesis panalsers
can see the relationshyetweerthe circRNAring region andinear genomic region
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© eGPS
Fle Edit Tools Option Plugins Help

SEHE % RO X R | v JAR| v @
My date” cir¢RNA viewer X 4
- o fa) M
Web servers ) - = 2
GPS cloud www.bigd.ac.cn v 520 | 05 o
s | | f | ss | | [
Job ID 1519652083250 | | | | | |
o Ll IV | o Il 1|
T AT N o —
s o s
i £ ‘—\U—‘\é*‘
Filter parameters (&) F ‘ l
min expression |10
——
max expression | 999999999 ;'
top total expression 0.0 % Eli
3s
max isoform 10
chr-region
Layout @
® ==
o EEE=
Show locks.
< Previol Next =
Page 2-3 2
['&5 ZhaoLab| EvolGen: vi zheng, Hailong Mu, Fang-Qing Zhao, Haipeng Li C

4. circRNA viewerdataformat:

Two files are needed to visualize both circular RNA iredproducing genesigvhen
only dragging the file ending with _out_jav.list, clicking thenesis panetill not
display the circular circRNA.

@ eGPS
Fle Edit Tools Option Plugins Help
SHSXn 0 x|RE |26 ||

My dato circRNA viewer x

w-[AF| "®

R )|
GPS cloud wwwbigd.acen
Job ID 1519652983250

Download circRNA data and auto-load

Filter parameters (2)
min expr
max expr
top total expre %
top expr %
maxisoform |10
chr-region
Layout @)
® =
o E=E
o E=EE
o EEEE
Show lo
< Previous Next
Page | 1-1 2

a]
o
5
f
sl ) 1 & &
1 I | (]
o [ | |

cms,rins,zns — s

\L\\gf_u I |
#E%

— =
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[ 5 ZhaoLab | EvolGen: Vi Zheng, Hailong Mu, Fang-Qing Zhao, Haipeng Li

When dragging only files ending with _out_library length.list, the \dgannot jump.
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5. circRNA viewerdata export angrint:
When the data is displayed on the interface, we can click the button to save the data to
our local disk or print the view as shown below:

& eGPS
Fle Edit Tools Option Plugins Help
CEF Y R N w - [AF| @
My dats “gcRNA viewer X
o
Web servers -

€GPS dloud

Job ID

Filter parameters

min expression |10
max expression |200990999
top total expression 0.0 %

top expression 0.0 %

= ZhaoLab | EvolGen: Yi Zheng, Hailong Mu, Fang-Qing Zhao, Haipeng Li

Users can save the graphics with jpgg, pdf and svg file formag

Opening thegeneto-genetree module

OpenGene to gene trdanction moduleTools| Gene to gene tree

File Edit | Tools | Option Plugins Help
=B & circRNA viewer Agency FE 10 AR | »
Gene to MSA

My da

va

History Timeline
=} 2019-06-01

Gene to genetic distance

Gene to gene tree Suitable methods

[A useful tool for building phylogenetic tree with genomic region or gene symbel.|

- | 2019-06-06
L% 11:2332 treen=8
- | 2019-06-10
L% 14:2425 treein=8

Simulator

&2 eGPS developers team: _Hailong Mu, Bi-Xia Tang, Xiao Yang, Qing Zhou, Feng Gao, I All unflagged W Delete
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Users can enter gene symbol or genomic locati@eine & species set panel
You can set species set grdupclicking Choose species setitton The alignment
will be obtainedrom eGPSCloud or Ensembl REST API

@ eGPS
File Edit Tools Option Plugins Help
EEHE(X B0 % [AR|S & [ “ln ~[AF]| v @

My dato Gene to gene tree X

@® Gene symbol |tp53

O chr-region | 17:7661779-7687
b

Choose species set

Build gene tree

If you enter the gene symbeGPS allows users to choose specific genomic region

. =
. Preferences

#® Genome browser Species set for multiple alignment

#® Connection eGPS cloud (O 100 vertebrate species

.

# Insdel & missing data Ensembl @ mammals O primates

# Genetic distance

O Tirem b4 opines) (O fish (O reptiles & birds () amniotes
# Align view

# Genetic code Query genome Homo sapiens v

Considered gene regions

() Exons ® Whale region of gene

O Introns () 4 fold degenerate sites (O Coding sequence

Apply and Close Cancel

Finally click Build genetreebutton to start the task, the rdahe construction
progress will displayt status bar
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© <P
Fle Edit Took Option Plgins Help
sHSXa [CICTY E R FW— welAM| 0D

My date Gane to gene tree x
Layest
ae
Bisplay
Gens & cpucies cat

® Gene symbol tp52

O chr-region

|—

History Timeline
2019-03-29
% 15,0432 Neutralty test

[ All urflagged it D

When the task accomplishes, we can analyze the phylogenetic tree
manual to operate tree pleaséer to Part 3eGPS tree viewer

@
Flle Edit Tools Option Plugins Help
FEHE X R0 X R0 & ||y o \[AF| v @

My dato” Gene to gene tree x

. The detailed

Layout 9

001
Operation 9 "
Display 9

mus_caroli
Gone & spacies sot A Emusimusnu\us
mus_spretus

® Gene symbol |pS3

[ feliscatus
| E— panthera_pardus

quus_cabalius

O chr-region | 17:76 mus_pahari
Choose species set LI T
_murinus
Build gene tree [Fanis-amiars
- Leanis_wpus_cingo

_taurus

_scrofa

chioracebus_sabaeus

macaca_fascicularis
Lmaca:a,mulana
papio_anubis

nomascus_leucogenys

homo_sapiens
pan_troglodytes

qorilla_gorilla

<

&2 EvolGen group Feng Gao, Hailong Mu, Dalang Yu, Haipeng Li

gus_euniculus
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Make heatmap

Open the eGPS softwaamdimport the data filevith the eheatmapuffix (e.g.
testData_noParameters.eheatjrfdg. Click on the heat map module buttoaGPS

heatmap to enter the heatapmodule
The default interface is shown below: the border, row name, column name and legend

of all cellswill be displayed.

B Edn Jock Opon Phegins Help
Bl X b xR Y| e s Bl|AN +®
My dats  oGPE hestmap X

LN

a
Cervenient Operatien B *

Cl& e
> 8|8 | £
|Recover the data ard parameners!
| l

L
7

g
i

=1
sy
sy
fsay
=1
1Isdg

Thedetailed instructiopleaseseethefollowing pages.

Analyzing protein omics data

The MAP method implemented in eGPS enable discovering differential expression
genes fronprocessed paivare mass spectrometric data.
Firstly, importfiles with correct suffix (.pro), clicking the suitable metHdHG-mass

spectrumto get in analysis module.
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Fle Edit Tools Option Plugins Help

FHS LR X RE W& [ w~[AF| "®
My data I T searsh

History Timeline

Data type Suitable methods
2019-03-29
- % 15:04:32 CAS:Neutrality test
Drop files hero & Proleinomics DEG-mass spectrum ZUEETET

¥ 10:18:13 MAP analysis
- 10:19:08 Simulator:1-pop.

S SO Number of genes: 9359 - 14:00:09 Genetic diversity

Type: Proteomics format % 14:01:49 treen=16

Size: 322 69KB % 17:08:43 tree:n=10
®17:25:16 treen=10

/| To be removed - 17:25:49 treein=10
2019-04-02

~® 10:18:13 MAP analysis
= 10:19:08 Simulator:1-pop
. 14:00:09 Genetic diversity
®14:01:49 treen=16
2019-04-03
% 16:25:58 MAP analysis
= 17:14:45 Genetic diversity
2019-04-05
#-10:18:13 MAP analysis
- 10:19:08 Simulator:1-pop
~% 14:00:09 Genetic diversity
W 14:01:49 treein=16
2019-04-09
L% 08:34:39 Simulator:1-pop.
2019-04-11
-+ 09:47:56 Simulator:1-pop
demo
% Genetic diversity:b123
geneTree:Protein]24
% poplulation model:g1
-+ Protein20190405:b123

Select All Delete Selected

©= eGPS developers team: __Dalang Vu, Fangai ¥an, Lili Dong, Hailong Mu, Bi-Xia Tang, [ All unflagged I Delete

We leave parameters as default, clickamglysisbutton to startalculationprocedure.
After the progress bar prograssining from 0% to 100%an interactive MA Plot
appears in the right area. We can place the mouseared point, a wealth of tooltip
will display information about each point.

Ale Edit Tools Option Plugins Help
SE8Xet x[0&|0c [[on o -[aF|r@
My datz  history examples DEG-mass spectrum X
¥ Parameter
Norm fag
S
winsize @ 4 stard10
.
Stepsize @
central @
J 6
4
T
&
2
z
3 2
3
B
)
5 .
. . .
o sadonill 1 h%: . o, .. ...
TN
RIS .
‘ﬁt- B . .
-
.
-2
.
A .
.
0 3 6 9 12 15 18 21
Mean of log2-intensity
& Shaolab: _Fangqi Yan, Dalang Yu, Haipeng Li, Zhen Shao, Mushan Li, [ &l unflagged 1l Delete
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eGPS allowsisers to click on genes of interest to build a

Open genome browser phylogenetic treeWe can click on thpointwith the left
mouse button and seldBtild gene treeand click to
View alignment i i

Reload build a phylogenetic tree.

Hide popup menu At the same time, users can also click onGipen

genome browseto view thisgeneon the genome
browser.

Analyzing genomic data

The Variant Call Format (VCF) file is widely used in bioinformatics to store sequence
variations. But it is not easy to take a glance of it, manipula&tdilfering) it and

process it in a usdriendly way partially due to the largeness of the file. Sthet

most cases, researchers require additional programming skills to accomplish these
operations by the run mode of command line in Linux.

Taking the advantage of eGPS, researchers

snapshot the file and this could be even tfister when the file compressed by bgzip;
use AVCF toolsdo to manipul ate the file
suitable methods of functional modules to analyze the file to get summary statistics
(such as statistics of genetic diversity and positive selection) of each slide window.

EGPS supports selecting individuals in an intuitive way and restructuring specific
genomic regions by incorporating a bed file.

After executing the process task in functional module, eGPS displays the results with
interactive point plot powered by Echart3.0 (http://echarts.baidu.com/).

Viewing VCF file

ImportVCF Variant Call Format file” e.g.chr22.100000.lines.vEfto data area

If the files you draggedrethe standard VCF file specification, the analysis method
for the VCF file will be listed inhemethod area

VCF snapshots in the first one, andlick this buttonwill go to this module\
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After thesuccessfully loading dataGPS will read the file according to the default
parameters and display it to the interfagth the form of a table.

© eGPs - 8 X
Fle Edt Tools Option Plugins Help
GHe|Xne x| " AF |0
—
My data N ] | search
y
0 Sample Information Search Suttable methods ® History Timeine
- 2 Selected Sample ID Sex
: 7 s oy VCF snapshot
Name. AL che22 phase. v NA
Type: UnCompressVE 7 NA
sze 104508 = & OF ol
v/ Tove mmoves 7 NA
v NA
v NA Neutralty test
v NA
v Na
v NA Genetic awersity
v Na
v NA
HKA score
v NA
v NA
v NA
PES statstc
v NA
v NA
NA
v Ft statisic
v NA
v NA
v NA
v NA
v NA otation
Invert Selection | Total samples - 2504  individuals . Chosen samples 2504 individuals
v Setting individuals
Sat seiected indwiduals from extema fle Open
¥ Included and excluded chromosmal regions
Bad fle for the regions included open | @
Bed fle for the regions excluded Open
SelectAll | | Delets Selacted
| &% ¢GPS developers team: . Xiso Yang, Feng Gso, Ziqian Hao, Yi Zheng. Hongwe: Huan [J All unflagged T Delete
& <GPS - 8 x
Flle Edt Tools Option Pluging Help
M T EAYENLS IS geney TR AF|re
My dats VCF snapshet X )
»
= View Point CHROM AT QUAL  FILTER INFO FORMAT ~ HGODO35 HGDOOST HGOO | # History Timeline:
2 F 0K Pass  ac SETAN=50 = o 0 of
. - 2 G 0 s T o o o
R 2 & 00 pass op o o
Fie (O '
2 00 PSS op o0 oo
Beginpos: | 2216050075 2 i 00 pass op o oo
2 A 00 pAss op o0 oo
Endpos: | 2216051075
z A 100 op o0 oo
Mum oflines shown | 30 2 100 op o0 oo
2 T 100 op o0 op
* Coumns Shown
z 100 op o0 oo
V.0 WIREF  WIAT z CND> <CNZ>,<CN3> <CNd> 100 PASS Y] o oo
2 00 pass o o0 oo
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A 00 pass o o0 0
= EvolGen group: Fangai Yan, Hailong Mu [ all unflagged W Delete

Filtering VCF file

Clik VCF toolsbutton to go to VCF tools tabGPSprovides a serious filtering
options to help user to filteariantrecords. For example, if usavant to only keep
SNP records, then you can goMariant Type/ Site ID Filterpanel selecKeep only
SNPscheck boxFinally click Save Filtered Data Ao run the task.

35



5 eGP _ o
Fle Edit Tools Option Plugins Help

SHE|XB 0 %X|Q&|J6 |[umsmn vw-[aAF|r®
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¥ Keep only SNPs @) Remove SNPs @ ¥ 10:18:13 MAP analysis
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& 2019-04-03
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% 17:14:45 Genetic diversity
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“®10:18:13 MAP analysis
- 10:19:08 Simulator:1-pop

» Allele / Genotype Value Fiter SEIEHEE
- 14:00:09 Genetic diversity

» INFO Field / Filter Flag Filter W 14:01:49 treein=16
2019-04-09
E - 08:34:39 Simulator:1-pop
77 Save Filtered Data As .| 2019-04-11

< 09:47:56 Simulator:1-pop

W 10:01:28 MAP analysis

£ | demo

-~ Genetic diversity:b123
- geneTreeProteini24
% poplulation model:ql
¥ Protein20190405:b123

[ All unflagged il Delete

&= EvolGen group: Hailong Mu, Zigian Hao, Dalang Yu

Analyzing VCF file

Same as previous operationkck on the corresponding analysis module button, for
example, select th@enetic diversitynodule, and theohoosehe statistic®f interest
for calculation The defaulisetting is to calculate Theta and We leaveparameters

as defauland click on thanalysisbutton. The result is shovbelow:
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CHS LD 0 % R&| 06 || v JAF|»®
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v Parameter ) History Timeline
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2019-04-01
~ 0.006 3 # 10:18:13 MAP
Window size @@ | 5000 H & 10:19:08 Simulator:1-pop
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%= 10:18:13 MAP analysis
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% 14:01:49 tree:n=16
2019-04-03
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2019-04-05

16,000,000 17,000,000 18,000,000 19,000,000 20,0( #10:18:13 MAP analysis

0.0124 % 10:19:08 Simulator:1-pop

& 14:00:09 Genetic diversity

Open genome browser

Min quality score @ | 20 0.004+
0.003

Output with P-values
0.002-

Analysis 0.001
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0.01+ ] -} 2019-04-09
] +-%- 08:34:39 Simulator:1-pop
i : 2019-04-11
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g: 0:01:29 MAP analysis
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= EvolGen group: Fanggi Yan, Hailong Mu, Dalang Yu [JAll unflagged W Delete

Here the abscissa of each point represents a region on the genome, and the ordinate
represents the calculated statistic for that region. Users can also click on points of
interest to build @hylogenetic tree.

In addition to the Genetic diversity module, you can also click ofr 8ieStatistic
module to analyze population genetic structures.

Please keep this state to practice the tutorial for neutral testing.

Testing neutrality
User can emplotheeGPS to gethe summarystatisticsfrom VCF data by sliding
window analysisSimilar to the previous tutorial, you can choose the Neutrality Test,

HKA score, PBS value and other modules for analysis.

Also you can conveniently compare thgemomic statistics by drag the tab out of
main frame.

Estimating evolutionary distance

1 Estimating Evolutionary Distances Using Pairwise Distance
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In eGPSyou can estimate evolutionary distances between sequences by computing

the proportion of nucleotide differences between each pair of sequences.
Import aligned fasta filémultiple sequence alignment fil@onfigure calculation
parametef(Option | Preferenced Genetic distanck selectp-distance we leaven
other parameters aefault Finally, we clickCalculate distancdoutton as shown in
the figure.

| e

| Fle Edit Tools Option Plugins Help

(St 8 xR0 [

v JAF|» @

My data

)

Drop files here

Name: mtCDNA fas
Type: MAS format
Size: 22.89KB

V| To be removed

/

Select All

Delete Selected

# Genome browser

# Connection

# Species set

& Insertion/deletions
.

+ Tree build method
+ Align view

Estimate variance

Variance Estimation Method
No. of Bootstrap replications
Substitution model
Substitutions Type.
Model/Method

Substitutions To Include

Rates and patterns

Rates among Sites

Data subset to use

Gaps/Missing Data Treatment

Site Coverage Cutoff(3%)

None v

Not Applicable

Nucleotide

p-distance v

Transitions + Transversions

Uniform Rates

Complete deletion v

Not Applicable

Apply and Close | | Cancel

Suitable methods

Build tree

View alignment

Calculate distance

©9 €GPS developers team: __Wei Pang, Yao-Chen Xu, Hua Chen, Mushan Li, Zhen Shao,
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History Timeline
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- % 15:04:32 CAS:Neutrality test
2019-04-01
% 10:18:13 MAP analysis
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% 14:00:09 Genetic diversity
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% 16:25:58 MAP analysis
- 1701445 Genetic diversity
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% 10:18:13 MAP analysis
+7% 10:19:08 Simulator:1-pop
% 14:00:09 Genetic diversity
L8 14:01:49 treein=16
2019-04-09
L. 08:3439 Simulator:1-pop
demo
% Genetic diversityb123
% geneTree:Protein124
% poplulation model:q1
% Protein20190405:b123

T Delete



After a short display of the progress bar, the distance results will be displayed in a
newtabwith a matrix tableKeep this window open so that we can compare the
results of thdollowing steps.

Fle Edit Tools Option Plugins Help
SEHS %D AR RR| & ||y vow v[AF| @

My data Distance viewer:testGeneticDistance X : Search
4 -
i Decimal 2i M 1 2 3 n 5

History Timeline

= | 2019-07-26
P o (% 12:44:46 Genetic diversity
LER =% 12:45:05 Genetic diversity

Decimal places [5 2

0.0
0. 00882 0.0 Low

Matrix Lower Left

Display 2

Color Render: | white-red ~

Further analysis &,

Build tree

&5 EvolGen: Hailong Mu, Dalang Yu, Haipeng Li CIAll unflagged il Delete

2 Compute and Compare Distances Using Other Models/Methods

eGPSalso supports a wide collection of models for estimating evolutionary distances.
Here we compare evolutionary distances calculated by using different
modelgmethods

Repeatutorial above but select thdukes/Cantor modelinder the Model/Method
pull-down instead of thp-distance modelleaving all the other options the same.
Again, leave the resultgindow open for comparison.

Repeat the analysis, this time selectingTtheura-Nei model under the
Model/Method pulHdown, leaving all the other options the same. Again, leave the
results window open for comparison.

Usersare now able to compare the three open result windows which contain the

distances estimated by the different methods. eGPS supports to drag all tab out of
main frame sa@heycould conveniently data.
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0.31732 [0.32183 [0.31612 [0.32243 [0 % 1019:08 Simulalmirpop
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- 17:08:43 treenn=10
® 17:25:16 tree:n=10
= 17:25:49 treen=10
- 2019-04-02
& 10:18:13 MAP analysis.
. 10:19:08 Simulator:1-pop
0.38680 |0 ¥, 14:00:09 Genetic diversity
037013 |0.11682 |0 & 14:01:49 treen=16
0.50324 0.44530 0 2019-04-03
0. 72184 . 16:25:58 MAP analysis.

Decimal places | 5%

Matrix Lower Left v

% 17:14:45 Genetic diversity
-[ | 2019-04-05
% 10:18:13 MAP analysis
. 10:19:08 Simulator:1-pop

U 14:00:09 Genetic diversity
- 14:01:49 treen=16
2019-04-09
¥ 08:34:39 Simulator:1-pop.
demo

=% Genetic diversity:b123

% geneTree:Proteini24
" poplulation modekq1
"% Protein20190405:b123

&2 EvolGen group Hailong Mu O All unflagged Tl Delete

Building tree from alignment

In this example, we will use eGPS to construct NJ phylogenetic tree and get familiar
with Tree Viewer functional module.

Firstly, import aligned fasta file (multiple sequence alignment), and then configure
genetic distance calculate paramet@ption | Preferenceg Genetic distance

Choose gistance, then clickree build method

SelectNeighborJoining. We leaven other parameters as def@aé the following
picture)
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# Species set ® 17:25:16 tree:n=10
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Simulator1-pop

® Alanien 14 Genetic diversity
% 14:01:40 treein=16
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1% 16:25:58 MAP analysis
S 17:14:45 Genetic diversity
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% 10:18:13 MAP analysis
< 10:19:08 Simulator:1-pop
< 14:00:09 Genetic diversity
W 14:01:49 tree:n=16
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- 08:34:39 Simulator:1-pop
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- geneTree:Protein124

“ poplulation model:q1
# Protein20190405:b123

Apply and Close | | Cancel

Select All Delete Selected

| 55 <GPS developers team: _Peng-Vu Wang, Yun-Xin Fu, Luo-Nan Chen, Fang-Qing Zh [ All unflagged T Delete

Finally click theBuild tree button.

After the progress bar indigag) the task is finished, the phylogenetic tree will appear

in a newtab. To select a branch, use the left mouse button to click on it. After

selecting it, you can perform a series of operations, such as increasing the label of the
leaf node, changing the color of the line, and so on. Users can also change the layout
of the tree. For example, to become a circular layout, clidRiarular layout. For

more details on how to use it, see the eGPS tree viewer iB8.Part
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41



Building treeswith distancedata

Import distance matrix file into eGPS, then configure the tree reconstruction method.
Option | Preferenceg Tree build methodSelectNeighborJoining. Finally, click
Build tree button.

-]

File Edit Tools Option Plugins Help

FHEX RO X[ RE| & ||sgmem v [AF| " ®
4
oy e [—
Suitable methods (B el ‘
2019-03-29 |
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= ¢GPS developers team. __Bi-Xia Tang, Xiao Yang, Feng Gao, Ziqian Hao, Yi Zheng, H. DI Al unflagged T Delete

For the genetic distance file format, we use the format compatibleheiffhylip
program TheeGPSalsoa |l | ows user to annotated data at
symbol.See part 4 for details.
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Demography builder and coalescenbasedsimulation

We providesaveryusérr i end | vy

t ool

c al

e

d fnsi

by clicking mouse and draggirmodel icons and simulate the sequenceter

specific modelsvith animation of monitor parameters.

Click Tools| Simulator, drag corresponding icons fraBuild Model| Tools Mentto

constructpopulation history. We leave parameter®arametersas default.

mu |

5 eGps - [m] X
Fle Edit Tools Option Plugins Help
EEHSX 00X AR & || n v AR | @
My dats Simulator X M [ s
Build Model History Timeline
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\ y
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: % 08:34:39 Simula
. o
.
4 4 7% g h
&

Parameters >

o

| &= Node | EvolGen: Xiao Yang, Fangai Yan, Hailong Mu, Dalang Yu, Penayu W.

1060

2000

I Al unflagged

il Delete

Click sub paneSimulator (left top in this module)becaus@nly one group available

at the current time while group historical modules were being s&oumegroup
appears in th&ample informatioolumn, and we set the sample size of this group to

15. Other parameters are set to default, dRak onlyto generate simulation data,

and the histogram on the right will show the distribution of some statistics. The user
can also clickkun & Save data a® simulateandsave the data.
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Pop3 135 % 10:19:08 Simulator:1-pop
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1:40 treen=16
Reference current N 2,
a3 87 217 adr a0 120 ) o o0 ® 10:18:13 MAP analysis
ORef.cur. N [100000 % 10:19:08 Simulator:1-pop
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Tajima's D Fuglisp ¥ 14:01:49 treen=16
Mutation informati A 0403
Mutation information 2 <158 MAP analysis
3 4:45 Genetic diversity
@ Fixed mutation rate (theta) 2019-04-05
& 10:18:13 MAP analysis
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Running eGPS ommand-line version
The current command line version of eGPS can calculate some statistics for VCF files.
For example, to calculate the F8&tweertwo groups, users can run on various

operating systemas long a®racle JRE 1.8as been installed.

For example, if we run the command line version invtivelow 10 operating system.

2. Windows PowerShell

adi
inputIndividualFileP:

ingDataTolerance
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You cansee the help information by using option.

The command line abovs:

java-cp \eGPSvl.0jar egps.run.FST

-i1 \sampleFiles_oneChromPerRkpepl_SamplelDs.txt

-i2 \sampleFiles_oneChromPerRfpep2_SamplelDs.tdmq 20-sz 500-st 100-v
"\sampleFiles_oneChromPerRiuef.sample.test.chr20.vclsampleFiles_oneChromP
erFilévcf.sample.test.chr21.vdlsampleFiles_oneChromPerRiuef.sample.test.chr2
2.vcf" -inb \sampleFiles_oneChromPerRgample.bed

Also other statistics can be calculatédy example

java-cp \eGPS_v1.0.jar egps.run.HKfq 2

0-sz 5000-st 1000-v \HKA test datstest vcf.recode.filter.vcf
-i1 \HKA test_datsBlackMuntjac_SamplelDs.txt2 \HKA t
est_datdndianMuntjac_SamplelDs.txt

Plug-in

File format convertor

This modulesupportgo convert two file format We tooka lot effortto design a
friendly user interfaceand more file formats will be supported very soon.
.emf file to widely used .maf file
.etree file to widely used .nwk file

1. There are two ways to import data

Click Add filesbutton to open choose file dialogou can import one or several files
at oncebut make sure to keep import file format consistent.
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My dats  Format converter X

Output directory DATestFie\eGPS_example_data_sets\MAF_EMF B Convert Al

| D A8 unflagged 0 Delete

['&= EvoGenomics mhl

Or you can click add directory to import all files in the directory
2. Choose the destined file format. When we import emf file we can only select maf
format and nwk for etree format.

& eGPS
Fle Edit Tools Option Plugins Help
@ﬁé‘%mﬂ S@|QQ|-JI- ‘,'—,gé]\t}'fE 10 AF ‘ » @

My date” Format converter x

L 7S

(@) Add files S Add directory .
=] 2019-03-29

MAF L% 15:04:32 Neutrality test

NWK B | 2019-04-01

=% 17:08:43 treein=10

-~ 17:25:16 treein=10

% 17:25:49 treein=10
2019-04-09

- 14:33:17 MAP analysis

3.when data file is imported, an convert item will be added in the middle panel.

fle Edt Tools Option Plugins Help
A LI Q& |y AN| O
My data  Format converter X Search |
+) Add fles S Add directory & History Timeline
2019-03-29
W 15:08:32 Neutrality test
ans-0a01 |
Compara.pecan_12_amaiota.chi21 e Compara.pecan_12_amniota.chiZ1 1. 170843 treen=10
Convert 72516 treen=10
Size7I744483MB  Format EMF Sizes - Format: MaF 172548 treem=10
2019-04-09
14:33:17 MAP analysis.

Clike ®button to open directory choose dialog to set output directory .
5. Click Convertor Convert Allto start convert tasiConvert Allmeans convert all
files; Convertmeans only convert selected file
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We can terminate the conversion process by clicking the delete button on right top
sidewhen the files have been coneztt

Population structure index Fst calculator

LaunchtheeGPS make sure the installation pditonfig/plugi  di rect ory i ncl
swingFSTDemo.jafile. Click Plugins | swingFSTDemao get inthemodule.

Onceuses enterthe number oéachgenotypes, you can demonstrate how to calculate
theFst. Now eGPS supports calculate results by incorporatp to thregpopulations

To see the genetic structure of the two groups, set the input value of the third group to
null. You can tick the calculate button to display the results.

£ eGPs - ] X

Ffile Edit Tools Opton Plugins Help

SHE XD % |®E& D6 || w JAF|»®
My data’_Fixatlon index demo x :: -
History Timeline
AA Aa aa - | 2019-03-29
L% 15:04:32 CAS:Neutrality test
population1 125 250 125 | | 2019-04-01

® 10:18:13 MAP analysis
- 10:19:08 Simulator:1-pop

population2 50 30 20

% 14:00:09 Genetic diversity
¥ 14:01:49 tree:n=16
population3 ... 100 500 400 - 17:08:43 treen=10
# 17:25:16 treen=10
&« =
Method References 5 e =il

2019-04-02
~® 10:18:13 MAP analysis

< 10:19:08 Simulator:1-pop
- 14:00:09 Genetic diversity
® 14:01:49 treen=16
2019-04-03

% 16:25:58 MAP analysis

“- % 17:14:45 Genetic diversity

Felsenstein, J. 2005. Theoretical EvolutionaryGenetics (free ebook)
classical FST + http://evolution.genetics.washington.edu/pgbook/pgbook.html

. PR ) =
Nipopu!atlcn (number of individuals genotyped):
Population 0: 500

Population 1: 100

Population 2: 1000
Frequency of allele A in Pop. :
p 0=05%(2.0 %125 + 250)/ 500 = 0.5 ;;1194:4133 treen=16

p_1= 057 (2.0 50 + 30)/ 100 = 0.65 1% 08:34: 1

p 2= 05 (20 %100 + 500)/ 1000 = 035 S 08:24:39 Simulator-pop

2019-04-05
¥ 10:18:13 MAP analysis

- 10:19:08 Simulator:1-pop
- 14:00:09 Genetic diversity

Observed heterozygosity

H_obs0 250 /500 = 0.5

H_obs130/100=0.3

H_obs2 500 / 1000 = 0.5

Expected heterozygosity (2pg):

H_exp0=2*05*05=05

H_exp1=2%*0.65 * 0.35 = 0.45499999999999996

H_exp2 = 2*0.35 * 0.65 = 0.45499999999999996

Population inbreeding coefficient [F = (Hexp - Hobs) /Hexp]

FO = (0.5-0.5/05 = 0.0

F1 = (045 0.3)/0.45 = 0.3406593406593406 [fewer heterozygotes than expecte:
F2 = (0.45499999999999996-0.5)/0.45499999999999996 = -0.098901098901099 [more heterozygotes than expectec
p-bar (frequency of allele A) over all populations:

(0.5 %1000 + 0.65 * 200 + 0.35 * 2000 ) / 3200 = 0415625

HS based on expected heterozygosities in populations:

H_S is :04690625 H_Tis:048576171875

FSTis:0.03437738731856383

< >

== EvoGenomics yfg, mhl, yd|
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Data format declaration:

There arevarious commands omics and evolution analysiand the data types and
the way to importinglatain eachmoduleare also different. In the functional modules
implemented by this softwari evolution the input fileusuallyhas a formed data
format, such as a series of MSA data formats (fasta, etalg in omicsanalysisthe
input data ionly a text file. Here, we collectively declare the followoantents 1)

How eGPS classifies ardkterminedata types and data forma®;Explains our
processingrocedurdor this datamport

General statement:

1. The data mentioned here refers tortteen contenof the data analyzed by the user,
excluding some files consisting of parameters. Because for complex modules, there
must be a lot of parameters, and the file storing the parameters still refers to the
parameters.

2. For some modules, the user can run witlhmpbrtingdata, such as the phig

module FST calculator. These modules only needpot a few parameters to run.
Here, in order not to conflict with statement 1, the paranfigesrof these modules

that do norequire an input filean alsdecalled data

3. UTR8 encodingormatis recommended for input files. Do not include Chinese in
the file path and file name.

4. Without anyspecialstatementsthe line beginning with "#" will be regarded as a
comment line.

5. Theclassification of datan eGP$S and the relationship between data and modules:

- We first divide the data into data type categories,

/ _\ then into data formats, and finally a specific file.
/ ‘f/ \ ‘\ For example, the MSA data type can be subdivided
Data type '\\ Data format. { ; ,/ into various data formats, such as fasta, mega, and
\\ \k—-// phylip. Another example is the VCF data type,
T~ which can be subdivided into uncompressed VCF
format, gzip compressed format, and bgzip

compressed format.

Table The relation between module and dfmtanat
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Type Cases

A module sgpports or_1|y one format, and SIMU data types for Simulator module
one format is onlypplicable to the moduls

- Vari TREE fil fTr [
One module supports multiple formats ~ * o o+ type files of lree viewe

module
One format can be used by multiple VCF data types can be used by multig
modules modules
A modulehasno corresponding data Venn plotmodule
format

The dassification of data types and data formats

Table:Overview of data types supported by eGPS 1.0.5

Data type Data format File example Annotaion
Mgltlple sequence fasta/msf/clustalyv/p MICDNA fas
alignment(MSA) aml/mega/phylip They are all belong to

Unaligned Multiple Multiple sequences

fasta abcde.fas
sequences (UMS)
Genetic dist testGeneticDistand compatible with phylip
distance(DIST) e.dist program
Phylogenetic ItreeV_ExampleTr
ylog nwk/nhx/tre/etree N P
tree(TREE) ee.tre
Influenza_A_virus.
NEXUS nex/nexus ne_x -

whole genome
multiple alignment maf chrl.maf.gz

format (MAF)

uncompressed vcf/
Variant Call Format | gzipcompressed vc vcf.sample.test.chi bgzip compressed witl
(VCF) / bgzip compressec 20.vcf HTSJDK package
vcf
RNA expression

, rnaExp GDS2676.rnaExp  eGPS own defined
profile (rnaExp)
Proteomics expressio
. P pro MAP_testing.pro eGPS own defined
matrix(PRO)
Population histor
P y simu sample.simu eGPS own defined
model (SIMU)
Circular RNA list 1519652983250 _c
el ! list 203298 eGPS own defined
(LIST) ut_jav.list
EGPS heatma testData_withPara ,
P eheatmap - eGPS own defined
(eheatmap) meters.eheatmap
. all nonbinary file is
General text (* .txt) text any text file y

allowed
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Note: For detailed format description, please refer to the sample file of test data. For
widely used formats please consult glefessional website.

Data format judgment criteria:

For a single file:

When a file is imported, the data type and data format of the file are preferentially
determined according to the extension (suffix) of the file. When the sufiitis

included in the format we support, determine whether it is binary. If it is a text file,
then the data format is judged lightly in turn. When it is determined that it conforms

to a certain format, the result is returned, and no further judgment is made. Therefore,
when the two formats are close, the result of the first decision will be returned first.

Priority of the current decision:
DIST, NEXUS, TREE, SUMU, EHEATMAP, CLUSTALW, FASTA, GCGMSF,
MEGA, PAML, PHYLIP, MAF, VCF, PRO, RNAEXP, LIST

Note: Only one data type and data format file can exist in a data center at a time.
When multiple files are imported, the "single file judgment rule" is used for the
judgment file. When data exists in the data panel, determine whether the newly
imported file conforms to the existing data format. When there is no data in the data
panel, find the first valid file supported by eGPS. Set the data format of the current
data center, and determine other files in order.

Data entry processing schemwhen importing data

Beforeexplaining the processing scheme of the output data, we must first explain the
classification of the module by the eGPS software.

Whether importin
Visualiz P 9

Type putat ation data from data Example Annotation
ion panel
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The former is
now obsolete.
A significant
problem is to
Module before 1.0.4 avoid not
Alignment viewer | = knowing where

No (Not directly Distance viewerand to set the
through a file, but MSA2TREE parameters,
1 No Yes :
using a data VCF2TREE and at the
structure) MAF2TREE Pipelide same time
TREE 2 TREE viewe  produce a
module v1.0.5 result without
knowing what
it was
generated
from!
5 NG Yes Yes VCF snapshot |
Heatmap
3 Yes No Yes VCF tools
4 Yes No NG Some plugins: FST | independent
calculator module
DEG RNAseq |
5 Yes Yes Yes DEG massSpectrum
| VCF analysis

Yes/No Data in the
data panel has
priority, but can be | Simulator | circRNA
entered by the user viewer
or downloaded from
the Internet)

6 Yes Yes

Gene togene tree|
No (user enter or Gene to gendic independent
from website) distance | Some module
plugins | Venn plot

7 Yes Yes

For modules that do not need to import data from the data panel, you can click the
Tools button directly from the toolbar, and then click the corresponding module to
enter.

For modules that need to import data from the data panel, when the appropriate data is
imported, the method area of the data panel will give a button to jump to the module.
The module buttons on Tools will now be available. After enteringnibaéule, eGPS

will adjust the state of the calculation button according to the data panel data. When
the calculation is clicked, the file will be obtained from the data center.
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Par:tMu2-a miAnal ysi s

Genomics

The functional modules of trgeenomis aredesigned to processing multiplarious
processing of VCF files, including:

Rapidlysnapshothe contents of the VCF file
Filter VCF variant recordwith a variety of conditions
Calculate the statistics felach sliding window

5

5

After importing the VCF file, we can select some common parameters in the
information panelas shown below.

My data | Genetic diversity

o Sample Information Search Suitable methods
Drop files here Selected Sample ID Sex Annotation
rop files here VCF snapshot

v HG00096 NA enter annotation

Mame: vef.sample. test.ch... v HGO0097 NA enter annotation

LT LR e v HGO0DS9 NA enter annatation

Size: 253.81KB . VCF tools
v HG00100 MNA enter annotation

Y TolmE v HG00101 NA enter annotation
v HG00102 NA enter annotation Neutrality test
v HG00103 MNA enter annotation
v HG00104 MNA enter annotation
v HG00106 MNA enter annotation Genetic diversity
v HG00108 MNA enter annotation
'd HG00109 MNA enter annotation
v HG00110 NA enter annotation HKA score
v HGOO111 MNA enter annotation
v HG00112 MNA enter annotation
v HG00113 NA enter annotation PBS stafistic
v HG00114 NA enter annotation
v HGO0118 MNA enter annotation
d HG00117 NA enter annotation FsT statistic

Invert Selection | Totalsamples: 1092  individuals ; Chosen samples: 1092  individuals .

¥ Setting individuals
Set selected individuals from external file

¥ Included and exctuded chromosmal regions
Bed file for the regions included Open | @

Bed file for the regions exctuded Open

Select All Delete Selected

1. Select the individual®r analysis
After importing the VCF file, thelata areawill display the individual information
contained in the file. Users can click on the checkbox in the tattelle top)to
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select the individualyou are interested in. The button can perform an inverse
selectior === on the currently checkestatus

If user wants to select multiple individuals at once, youicput the text file
containing the individual naesby clicking theOpenbutton under th&etting
individualspanel Note that the suffix name of the file needs to behgte is an
exampleleipopl Sampl el Ds. t xt o

HGO00096
HGO00097
HGO00099
HGO00100
HG00101
HG00102

. Set target area for analysis

Users can control the target avelaeretheyareinteresedto analyze by setting
options inincluded and excluded chromosomedions eGP Ssuppors the BED
file format. Pleaseseethedetails at
htttps://genome.ucsc.edu/FAQ/FA@Mmat.html#formatl
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VCF snapshot

Extensiblepanelsand parameters on the left side.

v View Point

Begin End
File (O 0

Begin pos : 22:16050075

End pos : 22:16051075

Num of lines shown 30

v Columns Shown

v ID v/ REF v/ ALT
v/ QUAL |V FILTER V| INFO
v/ FORMAT

ALL SELECTED SAMPLES
MAX Samples shown 100
v Position Format

Use 1000 Separator(,)

Show Data

File progress bar :

1" To indicateapproximate location of
the entire file fotthe current displasddata
they areexpressed as a percentagdéue 0%
means locamng in file first place,100%
mean gang to end.

2" Drag the progress bar directly , the data
displayingon the right table will
automatically change. For example,
dragging to the 20% table will display the
data text corresponding &pproximately
20% position of the file.

3" You can also change the value by
clicking the arrow to the left of % for
precise adjustment. However, clicking the
arrow does not immediately refresh the
data in the table on the right. You need to
manually click Show Data again to update
the data.

Begin posandEnd pos

1" They are used to set the specific
location of the firstecordof the currently
displayed data and the specific location of
the lastrecordof the currently displagthe
data.The input format i€shromosome

number d6and positionThe chromosome name shoblelconsistent with/CF.
2~ Whenimporting the bgzipcompressed VCF fildBegin posandEnd poshecome
editable Other type olVCF (uncompressed VCF and VELE€ould notbe usal at
this option Users camodify the chromosome number and positiéifter
clicking Show Databutton,the table on the right willlisplay the corresponding
data(The keginpositioncannot be greater than or equatte end position
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Num of lines shown

Setthe total number of rows of displayed data. If the dragged fildgzg

compressed VCF fileandBegin posandEnd posnot null. This item will benvalid.

Columnsshown

1) VCF field check box

The check box name corresponding to VCF field. If this box is chetkedplumn

in the right table, else the column will be hide.

2) All selected samples

If this option is checkedll i n d i v informationswvidl be displayed anblAX
Samples Showoptionwill be invalid.

3) MAXsamplesshown

It is used to set the maximum numbeirafividualsin the display data. If the number

of individualin thefile is less than the total numbéne number oindividualsin the

file shall prevail.

4) Positionformat

It is used to set whether the display data disé$o divide the number. This item only

takes effect for the POS column.

Supplemental:

When there are several VCF files in the data panel, this module will only read the first
file. And when you seBegin posandEnd posmanually file progress bar will nobe
updatel.

TheBegin posandEnd posoption is an interval, variants records fitting in this
interval will be displayed.

Place the mouse on the head of each column, users can adjust the width of each
column.

In addition to the first nine columns, the otlsamples columrere bound to each
other. For examplayhenthe width of the firsGamples columis adjusted, and the
widths of all subseque®amples columnaill alsochange

When the imported file is a bgzip compressed file, eGPS will automatically create its
corresponding tbi index filuring this process, the snapshot button is disabled. You
need to wait for the tbi index file to laecomplished. Procesiown in the following
figure.
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¢ ePs
e fdt Tools Opton Plugins Help

GHEX08 x| Q&[0 |[mr AF|re®
4 Search

Mydata VCF snapshot
o Sample Information Search Suitable methods tivtory Paste
. Selected Sample 1D Sex don
v HG00086 . an
22 000 v «
%
CF oo
B w ;
e Neutraity test
v "
v Ganetc
HKA scon
PBS statste
Far
uals; Chosen s
Open
Open @
Open
SelectAl| | Delete Selected
CIA unfiagged 1 Delete

5 ¢GPS developers team: _i-ia Tang, Xia0 Yang. Feng Gao, Ziaian Hao, Vi Zheng, H.

Usess canselector unselecindividual samplesn the Sample Information paneff the
my datamoduleFor exampl e, 1 f you HGOcOh9%9%xk tihHGO0ed 9 6

sample IDs, snapshot will filter the column on the righen display the data.
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When you successfully open the snapshot, then you delete the file referenced by the
snapshot in the eGPS data patied, Show Data button and File progress bar will be
disableuntil new VCF file be imported.

When you successfullgpen the snapshdhen youdelete the file referenced by the
snapshot in the eGRfata paneland readd another VCF fileAfter you switch back
to the snapshot, the snapshot will autboadly refresh the table artie data
displayed at this time ihelatter file.

VCF tools parameters

Positionfilter

Chromosome <string> Indentifiers for CHROM. (e.g. 1;2;3)
Include sites with indentifiers matching CHROM. More than one value separated by
semicolon can be input to include multigleromosomes.
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From-bp <integer> Position. (e.g. 12345)

Specify a lower bound for a range of sites to be processed. Sites with positions less
than this value will be excluded. This option can only be used in conjunctioondgth
chromosome This option can be used with or withaatbp.

To-bp <integer> Position. (e.g. 12345)

Specify an upper bound for a range of sites to be processed. Sites with positions
greater than this value will be excluded. This option can only be used in conjunction
with onechromosome This option can be used with or withdtdm -bp.

Not-chromosome < string > Indentifiers for CHROM. (e.g. 1;2;3)
Exclude sites with indentifiers matching CHROM. More than one value separated by
semicolon can be input to include multiple chromosomes.

Positions <filename>

Include a set of sites on the basis of a list of positions in a file. Each line of the input
file should contain a (tabeparated) chromosome and position. Lines that start with a
"#" are command lines and will be ignored.

Exclude positions <filename>

Exclude a set of sites on the basis of a list of positions in a file. Each line of the input
file should contain a (tabeparated) chromosome and position. Lines that start with a
"#" are command lines and will be ignored.

Interval <integer> Minimum distance of two sites. (e.g. 50) bp,kb,mb
Make sure that no two sites are within the specified distance from one another.

Quality filter

Min quality score <float> Quality score. (e.g. 20.0)
Include only sites with Quality value above this threshold.

Variant type filter

Keep only SNPS

Include sites that contain a SNP.
Remove SNPs

Exclude sites that contain a SNP.
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Keep only indels

Include sites that contain an indel.

Remove indels

Exclude sites that contain an indel.

Keep structural variants <string> Key words for ALT. (e.qg.
DEL;DUP;DUP:TANDEM;CNV)

Include sites that contain a special structural variant. More than one value separated
by semicolon can be input to include several kinds of structural variants.

Remove structural variants <string> Key words for ALT. (e.g.
DEL;DUP;DUP:TANDEM;CNV)

Exclude sites that contain special structural variants. More than one value separated
by semicolon can be input to include several kinds of structural variants.

Site ID filter

Site ID<string> Site IDs. (e.g. rs605425%s6040355)
Include site(s) with matching ID. More than one value separated by semicolon can be
input to include multiple SNPs.

Sites <filename>
Include a list of sites given infée. The file should contain a list of site IDs, with one
ID per line. Lines that start with a "#" are command lines and will be ignored.

Exclude sites <filename>
Exclude a list of SNPs given in a file. The file should contain a list of SNP IDs, with
one ID per line. Lines that start with a "#" are command lines and will be ignored.

Filter flag filter

Remove filtered all
Remove all sites with a FILTER flag other than PASS.

Keep filters <string> Filter flag. (e.g. q10;q20)
Include all sites marked with a specific FILTER flag. More than one value separated
by semicolon can be input to specify multiple FILTER flags.

Remove filters <string> Filter flag. (e.g. q10;q20)

Exclude all sites marked with a specific FILTER flag. More than one value separated
by semicolon can be input to specify multiple FILTER flags.

59



INFO field filter

Keep INFO <string> INFO flag. (e.g. AA;AC)

Include all sites with a specific INFO flag. This option only filters on the presence of
the flag and not its value. More than oradue separated by semicolon can be input to
specify multiple INFO flags.

Remove INFO <string> INFO flag. (e.g. AA;AC)

Exclude all sites with a specific INFO flag. This option only filters on the presence of
the flag and not its value. More than one value separated by semicolon can be input to
specify multiple INFO flags.

Allele filter

MAF <float> Lower bound for MAF. (e.g. 0.2)
Include only sites with a Minor Allele Frequency greater than or equal this value. This
option can be used with or withoMiax MAF .

Max MAF <float> Upper bound for MAF. (e.g. 0.8)
Exclude only sites with a Minor Allele Frequency less than or equal this value. This
option can be used with or withoMtAF .

Min alleles <integer> Lower bound for alleles. (e.g. 2)
Include onlysites with a number of alleles greater than or equal to this value. This
option can be used with or withoMiax alleles

Max alleles <integer> Upper bound for alleles. (e.g. 3)
Include only sites with a number of alleles less than or equal to this value. This option
can be used with or withoMin alleles.

Genotype Value Filter

Min meanDP <float> Lower bound for mean DP. (e.g. 50.0)
Include only sites with mean depth values (over all included individuals) greater than
or equal to this value. This option requires that the "DP" FORMAT tag is included for
each site. This option can be used with or withdut meanDP.

Max meanDP <float> Upper bound for mean DP. (e.g. 50.0)
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Include only sites with mean depth values (over all included individuals) less than or
equal to this value. This option requires that the "DP" FORMAT tag is included for
each site. This option can be used with or witidak meanDP.

HWE <float>

Assess sites for HareWeinberg EquilibriumusingaClsiquar e t est or
test (choose one method when programming). Sites withadupe below the

threshold defined by this option are taken to be out of HWE, and therefore excluded.

Max missing <float> Upper bound for missing data. (e.g. 0.8)

Exclude sites on the basis of the proportion of missing data (defined to be between 0
and 1, where 0 allows sites that are completely missing and 1 indicates no missing
data allowed).

Phased
Exclude all sites that contain unphased genotypes.

VCF analysis

When data existed in tlgata panelwe carturnto each analysisioduleand the
analysisbutton is activatedThere are four common parameters for each data analysis
module.

Parameter Annotation

Window size The length of chromosomal regions (i.
windows) analyzed at one time. The
window size usually ranges from a few
hundreds to thousands base pairs.

Window step The number of base pairs that window
slides along chromosome. If window
step is less than window size, the
windows will beoverlapping and more
detailed information will be given.

Minimum quality score Include only sites with Quality score
above this threshold. Quality score
=-10*log(1-p), where p is the
probability of variant being present
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given

the read data. For Example: 99%
confidence (1% error rate) = Quality
score 20; 99.9% confidence (0.1% err:
rate) = Quality score 30.

Output with RPvalue If you set this parameter, the outjbile:
will contain a column whose value is p
value. The p valuealculate equatiors
its valu® s r dividdtotal size.

In addition,when calculating statisticthere is an optioneed to consideClick
Options| Preferenced Insdel & missing data

'l
o Preferences *

# Genome browser Insertion/deletions

* Connlection (®) ins/dels ignored () ins/dels treated as fifth nucleotide
# Species set

# Genetic distance Missing data

# Tree build method Tolerance 5015 %

# Align view

The user can set the processing mode of indel:

ins/dels ignoreaneans that only point mutations are consideresidels treated as

fifth nucleotidemeans that indel is regarded as the fifth nucleotideu choose later,

the validate |l ength of slide window wil/ m
Meanwhile usercan also set the treatment of genotype deletions, users can set

tolerance for missing data.

Genetic diversity

There are two checkboxes for the user to select the diversity statisticeetdbine
calculatedVat t er samlBis t het a

Watt er s dyiéan edtirhatot f@a describing the genetic diversity in a

population. It is a measure of the population mutation rate [le-.e} by counting

the number of polymorphic siteshereNei s t he effective popul ati
mutatian rate per site per generation.
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Pi (2) is the average number of SNPs found in two pairwise comparisons of sequences
in the sampleand divided by th length of considered region.

Testing neutrality

There are four checkboxes for the sderselect the statistics for the neutsatest
that needs to be calculatddlu & I(3), 6 Fu@)s Fay &b5Wadds H
Taj ish@)?o

In Ancestral stat@anel,we can set the way to infer allele ancestral siyelefault,
theeGPS will assign REF field in the VCF file as an ancestral stateefalleles as
ancestral allelesNo ancestral/derived alleles inferredeans use folded site
frequency spectrupandF u 6 statiktis will be disableAncestral alleles inferred
from outgroupmeans infer ancestral allele state from outgroup. In this uases
need to provide a MAF file with the same name as the VCF but a different suffix
name.The MAF file should contain speciestime VCF. The software will look for
the corresponding MAF file from the directory where the input file is located.

If Ancestral alleles inferred from outgrolpe selectedOutgroup informatiorpanel
would be usable, which enabiesearchers to seame of the reference genome and
the outer genome (genome assembly)

HKA score

This method calculates the statistics of neutrality by incorporatiogher population
from different specieé7, 8). This moduleneeds to provide an individual name fibe
different populationThe user needs to put the individual name and end the file with
a.txt suffix.

Information sitesneanghatsubstitutions between populations or witppiopulations
polymorphisms. If substitutions between populati@@gergence) is 0, we also
remove the window. If substitutions withpopulations is 0, we set it as 0.1 to take
advantage of its full information.

PBS value

This method calculates the statistics of neutrality by incorporatiaglifferent
species groupsf the same speci€9). This module needsreefiles for three
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different populatios. The user needs to put the individual naimed end the file with
a .txt suffix. The first population is the target one to infer positive selection.

SNP Densitythresholdmears that minimum SNP frequencies where the sites are
considered if they satisfy greater th@rD- Pog). Poo is the frequency ainonotypic
sites in a genomic region.

FST Static

Calculatefixation index (10) between two population$his module needs to provide
an individual name file for different population. The user needs to put the individual
name and end the file with a .txt suffix.

Transcriptomic

circRNA viewer

This module visualizede novo identifiectircRNA genesigprocedurs (11-13). The
walkthrough tutorial haa nearly complete explanatiéor thismodule Here is a
summaryfor the Filter parametersolumn on left sideThe main operation here is to
filter out the circRNA that does not meet the conditions required by the user. Each
parameter can be found in the software tooltip.

Filter parameter Annotation

min expression The minimum expression (BSJ reads number) of
circRNA. Default 10.

max expression The maximum expression (BSJ reads number) of
circRNA. Default 9999999909.

top total expression Only the top expression circRNA that contain X% ¢
BSJ reads.

top expression Only the expression top X% of circRNA.

maxisoform The maxium number of considering isoform, defau
10. High value will make the quantification slower.

chr-region Circular RNAthatlocatethis region will be icluded.
Default A0, no | imitati
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RNA-seqdata analysis

The software'®NA-seq analysis module allows for downstream analysis: finding
differentially expressed genes.

First you need to provide a data file with a suffix of .rnaExp and the data inside is a
matrix of expressions, such as FPKM. The row name indicates the gene, and the
column name is the different experimental conditions. If there is missing data, we will
discard this line. Next, a text file containing sample information is provided, each row
of the file corresponding to the column name of the expression matrix.

This file contains column names to classify data into two groups. Here is an example:

GSM146300
GSM146308
GSM146310
GSM146312
GSM146314
GSM146334

Currently we support the analysis of differential gene expression for data generated
under thewo corditions. We execute the following process with the sample fite
demonstrate the process

Import the simulate.rnaExp file and click the Ogmrtton in the middle information

area to import the text file simulateSamplelnfo.txt containing the sample information.
Otherwise you will not be able to enter the module.

5 eGPS — [m] X

Fle Edit Tools Option Plugins Help

FHS X80 XSRS & [ v ~|BI|[AF]»®
wy s [ —
Choose omic type of input data Suitable methods. History Timeline
= 2019-10-29
=% 10:22:59 Distance:n=7
Drop files here Proteinomics  (8) RNA seq et editor & 10:23112 Distancen=7
- 10:23:32 treein=7
=87 10:23:34 treein=7
Name: simulate. maExp °
Number of genes: 20996
Type: eGPS RNAexp fo.
Size: 5.13MB DEG-RNA seq
Condition statement file | E:javaCodeworks,
L J »
Select All Delete Selected
©5 €GPS developers team: ...Yaochen Xu, Tao Zeng, Shilel Zhao, Ciran Wang, Hua Chen,.. O All unflagged lf Delete
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Then you can set the differential significant test method and fold change statistic
calculation methodAfter you run the analysis procedure, in interactive volcano plot
will be display.

Click theDEG-RNA sedyutton to enter the graph modwge will use the volcano

map to show the final result. A total of parameters are included, the first one is the
method of differential expression. Now we provide t test and wilcoxon signed rank
test. The second is the method of calculating Fold change, we have three calculation
methods to choose from. Below is the resulting map, which is also highly interactive
and operates like the DEMass specturm module.

f eGPS - O
File Edit Tools Option Plugins Help
EHS XD 0T RE| S arn w -|BI|[AF|»®

My data’ DEG-RNA seq X

va
o

+ Parameter History Timeline
- | 2019-10-20

Testmethod (@) < 10:22:39 Distancein=7

0:23:12 Distancein=7
{0 102332 treein=7
% 10:23:34 treein=7
e[ 2019-11-01
% 15:27:53 DEG-RNA seq
% 15:28:02 DEG-RNA seq

TTest
Fold change stalic @

A/B

Analysis

-log10(p-value}

fold-change

| &= EvolGen: Fangqi Yan, Hailong Mu, Dalang Yu, Haipeng Li CIAll unflagged @ Delete

Protein omics

All parameter statement$ proteomic data analysis can be found inthe d u | e 6 s
tooltip when you moushkovering overi?o label This analysis method mainly

includes thdollowing parameters?lease refer for
http://biocinfo.sibs.ac.cn/shaolab/MAP/index.dhetails.In order to cite methqd

please cite th{d4).

Paraneter Annotation
Norm flag /
Win size Size of the sliding window to scan the
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ratio-intensity plot (similar to the
M-A plot widely used for microarray
dataanalysis). By default: 400

proteins.

Step size Step size of the sliding window. By
default: 100 proteins.

central The fraction of proteins with the

weakest intensity changes of each
window used to model technical
variations. They are assumed to be
predominantly comprised of
nondifferentially expressed proteins.
By

default: 50% (values higher than 60%
lower than 30% is not
recommended).

Part 3: Viswuali zing and

eGPS tree viewer

Thisis a highly interactive phylogenetic tree viewer. A rich tree decorating operations,
such as tree layouts, zooming, rotating, clade annotating, bootstrap values displaying,
branches and leaf labels decorating, tree shape modificatian/tedo and high

guality outputs are implemented by #@PSand most operations can be completed

by simple mouse clicking and dragging actions. In addition, the tree edits can be
saved for future sessioeGPShas a usefriendly interface and it can easily
handle/colollabel a tree with a very large number of species/taxa.
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File Edit Tools Option Plugins Help
sHE|% R 8 xR0 &

My dato”history examples A Phyloger

v [aF| > @
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2
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|
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2

JaxonH

AnnoZ2 here

= voken: rong oo, Hallog Mo, Haprg Clalufagged @ Delte

Toolbar

E";E]é‘%lﬁﬁ |QQ“JL’|AgencyFB vlﬂviv‘

The toolbar of Tree viewer is composediwé parts. The first part includes opening

input file (Because the input files eGPS are unified managed in Data Panel, this

button will be disable when this tabdstivatel), saving and printing current tree. The
second part contains cutting, copying, deleting pastingnternal node or leaiThe

third part has two button for zoom in and zoom out the Theforth part includes

the functiors of un-do and redo, which makes users easily to see the effect of
decoration or revision. Additionally, the functionalities of fii@tir parts are the same

as corresponding menu items in menu bar. The role of fourth part is formatting branch
and leaf labels. The font face and font size of selected leaf labels can be changed by
selecting specific item. The color of selected branch and leaf labels can be changed by

selecting specific color.
Left-side operations navigating bar

The leftside operations navigating bar contains the operations implementeskby
viewer, such as tree layouts, zooming and rotating, selecting and formatting of
branches and leaf labetdade annotating and bootstrap values displaying, etc.
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Tree layouts

TheeGPS incorporates a number of tree layadwgs,rectangular, slanted, circular
(internal and external) or radial cladograms and rectangular, circular (external) or
radial phylograms. Each toggle button represents one layout and current selected
button is highlighted. The buttons for making phylograms will be automatically
enabled or disabled according to whether the information otbramgths is

available or not.

= = Different zooming in/out and rotating strategies are
£ < |[*|* available for different layouts. Horizontal and Vertical
Fhele Zoon Zooming In/Out are only available for rectangular or
slanted layouts. Whole Zooming In/Out is available for all
layouts. Additionally, the user can redo the edits using redo

button.

Horizontal Zoom: I
Vertical Zoom: I
Mrbitrary rotate:

90 degree rotate: '

Mligment: [ ]Align Taxen

For rectangular or slanted layouts;@gree rtating
operations are availablEor circular or radial layouts,
arbitrary degree between 0 and 360 rotating operations are available. The user can
input or drag the cursor to specific degree.

Furthermorethe user can drag the tree to any position with holding down the mouse,
and this is a convenient adjustment after zooming or rotating.

Operations

After clicking to select the internal node (a light blue rectangle appearsyhtile

buttc

Lot 2 clade, only branch or only leaf labels can be selected by
£ &5 | £ | s clicking 6Self8)c,t 6Cdealdeecdt bRurtatnocnh e(s
L &R (Tz) or 6Sel ect I8 eebpectivalyp €k s 6

6Swap Leaf I3 iseseddoddispay ledf labels (
in a reverse order and this operation is defined as one of tree shape modification
operations.

The o6Ladder i&) isusktdrdladterize apahe whple tree or specific
clade.
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The O6Ladder i z%)isDsedvoladddniae tawwe the whole tree or

specific clade. To ladderize up/down the whole tree, the tree root should be selected
first. And the internal node of specific clade should be selected to ladderize up/down
the specific clade. Ladderizing up and down operatoasiefined as two of tree

shape modification operations.

The 0Se ar/f@)hbmensihe followiny diglog to search specific leaf labels. It

very useful when the number of species/taxa in the tree is large. The user can select
leaf labelsinpuld o wn menu ( The O0AI I-downenanu islsadte | s 6
select all leaf labels, which will result in selecting the whole labels), or they can type

in the text box to search leaf labels. Multiple leaf labels can be selected automatically
based on regular expression.

[ Search leat label [

Select: |Select one item R

Input:

Display

— Atfter clicking to select the branch (two light blue small rectangles appear), the

— branch width and style of selected branch can be changed easily by clicking

------- buttons showed in left picture. By default, clicking these buttons will change the
width or style of all tree branchéeBree viewprovides three different branch

styles, and the user can click the branch style button one or more times to change

branch style successively.

+ A
AKX wa T2 ~]  After clicking to select (a light blue border

I B appears) the leaf label, the font face and font size of selected leaf label can
be changed by selecting specific item in toolbar. Additionally, the buttons showed in
left picture can be used to increase/decrease the font size, make the selected leaf label
bold or italicize the selected leaf label. To unselect the specific leaf label, the user can
click the blank area near the label. By default, these buttons will change the style of
all leaf labels.

i Multiple branches or leaf labels can be selected by holding
down the Ctrl key while clicking them (The most convenient
way to select the whole tréeusing the searching dialoghen
the colors and other properties of selected branches or leaf

More Colors. .. |
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labels can be modified simultaneously. By default, the color of branches or leaf labels

of whole tree will be changed.

If the information of bootstrap values is available, a dialog will appear after

clicki t he 6Sh

ng

ow

or

)i de

Bootstrap value

=2

Bootstrap

In numeric view, bootstrap values are showed as numbers. Thermometric view
graphically displays the bootstrap value in a two colored thermometer, and the colors
of thermometer can be changed easily. In timesrval view, bootstrap values will be
divided into three groups according to their values. Each group is then represented as

Val ue:

a colored circle. As expected, the colors of thermometer and the circles representing

three groups <can

confirm whether to show bootstrap values only in right panel or not.

The 6Turn on or

turned off automatically.

The 6Turn on or

The 6Turn on

rectangular layout.

Popup menu

be

speci fied

by

user .

The

otf)fis udectta thirn dn arlofé thededf labelsbft o n  (
whole tree. If the total number of leaves is larger than one hundred, the leaf labels are

o f 4&) isBused tdwnhonot aéf thgltramah b ut t on
length if the information of branch length is available.

0 E) isausetl taurnoconot aif théraot edge for (

eGP Sprovidesthreepopup menus, which are used to extend the functionalities or
implement the functionalities in different ways.
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Leaf popup menu

Clicking the leaf label to select it (a light blberder appears), and the popup menu
for the current leavill show after right clicking.

The leaf popup menu includes the following items.

5 eGPS

File Edit Tools Option Plugins

FE& % B8 x| RA|W e | |mre

VI'JVA"DQ

My data” history demo 15:00:33 treem=100 X

Layout

Arbitrary rotate:

£ < %+

Whole Zoom: |
Horizontal Zoom: |

Vertical Zoom: |

90 degree rotate: [

0
()

kil
I

r— eha T Hide/Show label
= na

Alignment: [ Align Taxon Hide/Shaw other abels
& cut Crl+X
Operation B Copy Ctrl+C
L& 82 | £ | s z Delete E::;g
Lo fa| 0| & New sibling as new leaf...
. L :::::u\dren as new leaf..
f A |1 B
= a = :
B — .
[ 55 EvolGen: Feng Gao, Hailong Mu, Haipeng L\( ’ [ All unflagged i Delete
V The ORenameéd item provides a dialog
V The O6Recoloréé item opens a dialog to
The utility of this item is equivalent to the color button in toolbar.
V The O6Addiconéd item provides a dialog
added to make the tree more illustrat

to confirm whether to show leaf icon only in right panel or not (see 4.2). See 5.3d

for an example.

V The

V The

6Swap
This operationis defined as one of tree shape modification operations.

O Hi

de

. ~
Add icon S5
Upload 1con
nege:
Icon parameter
Width: |50
Height:|50

Only for right pansl

with siblingd item

|l abel d item is used
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V. The O6Hide ot her |l abel s item is used to t
or hide | e a+fs)irldtdsiéelogedtionhsuadvigating bafused to
turn on or off all leaf labels.

V The 6Cutdé, O6Copy6b, o6Pasted and oO6Del eted i
corresponding menu items in the menu bar or toolbar.

V The ONew sibling as new |l eaf. .. & item ope
|l eaves. OAdd siblingd button is used to &
button is used to delete a sibling leaf. At least one sibling leaf should be added. If
the information of branch I ength is avail
allowed to be null. Thisperationis defined as one of tree shape modification
operations.

Add siblings 25 new leave =)

Input leaf neme

Eranch length

0k | [ camcel | [ add sibling || Delete sibling

V The O6New children as new |l eaf.. .86 item ofy

for current |l eaf. O6Add chil dd button is
button is used to delete a child. At least two children should be added. If the
i nformation of branch | ength is avail abl e
allowed to be null. Thisperationis defined as one of tree shape modification
operations.

Add children leave [d_hf

Input children name:
Branch length:
Input children name:

Branch length:

ok | [ cancel || Add chila | [ Delete chila

V The 0Reristmdo & midaoint rooting using current selected leaf.
Internal node popup menu

Clicking the internal node to select it (a light blue rectangle appears), the popup menu
for the current internal node will show after right clicking. The internal node is in the
place of the intersections of branches. When the mouse cursor is hovering over, the
additional information about the internal node is showing.
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The internal node popup menu includes the following items.

<

5 eGPS

File Edit Tools Option Plugins Help
EES %D 8 R |[QR[ e || oo v[AF]| » @
My data” history demo 15:00:33 tree:n=100 X A
Layout 2 °
£ < | & & - [ T
Whole Z: 1 L 16:05:39 Simulator:1-pop
Horizontal Zoom: |
Vertical Zoom: ||
Arbitrary rotate:
0 degree rotate: W =
Alignment: [ Align Taxon ey %ﬁ%m
Operation 2 ‘Jlm cav;?@,”f’”
S = " lettrag e Och1
= = ————ﬂ::::iEW%@ﬂﬁg
Lo fa| | & ——
g —tiiten
mw—, eleEdw1
Display 0 i 1
A AT B i
= == |
£ | o | 9§ =
ﬂ*’%ﬂ;\raz
< )v
[ == EvolGen: Feng Gao, Hailong Mu, Haipeng Li [l All unflagged 1l Delete
The 6Sel ect claded item selects the
, L
The 6Sel ect &édlekcts therbmnclied of cuidenticlade. m
, A .
The 6Sel ect al | | eaf |l abel s item s

items make multiple selections much convenient and they have the same

functionalities as corresponding buttons in thedade operations navigating bar.

The

6Show

clade in

panel. And the new tab displays the clade as a tree.

The

6Cut 6,

corresponding menu items in the menu bar or toolbar.

The

6Turn

current clade.

The

6Swap

60Copy6, O6Pasted and
on/ of f | eaf | abel so6
t he out set |l eaveso i

6Del

i tem

tem i

child of current internal node. Thigperationis defined as one of tree shape
modification operations.

The

6 New

I t em oipliagingerndltode f ol | o

siblingebod
for current internal nodd.he children number of siblingternal nodecan be
easily by clicking O0A

mo d i

fied

dd ch

minimum number of children is twidf.the information of branch length is
available the branch lengths of new added internal nodes and their children must
be specifiedThis operations defined as one of tree shape modification
operations.
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<

Add sibling [

Input sibling mame:

Branch length:

[0 |[ cencel | [ Add child | [ Delete child

The ORer oot & ipaointrootirig ssing aurredt seleeted mterdal
node.

The 6Ladderize up6é item i s used to | adder
The oOLadderize downd item is used to | adec
The6 Annotationd item provides the dialog (
|l ayouts, Ol nternal noded annotation (b) i

Parameters, such as shape style, the color and font of annotation text can be

specified to achieve desired plot. For rectangular and slanted layouts, it is easy to

draw bars and annotation text on the si de
(c). Additionally, o6éBothd of the two annc
The 60Only for right panel d option i s usec
only in right panel (see above) or not.

Leaf icon popup menu

If the leaf icon has been added, the leaf icon popup menu will appear after right
clicking the icon.

Reset icon

Remove icon

The leaf icon popup menu includes two items.

V The OReset icond item opens a dialog to r
of leaf icon can be reset easily.
rAddicon &r
Upload icon
Image:|Dd75421261237562. jpg
Icon parameter
Width: |50
Height: 50
Only for right panel
V The 6Remove icond6 item removes the | eaf i
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Viewing alignment

Theguidance courskas giverfull information on how to useplease see the
guidance coursé&/iew aignment

Viewing evolutionary distance

Desimal = When the software shows the pairwise evolutionary genetic
Decimal places [ 52 distanceDecimal placesan specify the number of display
i tewer et~ digits for the decimal pointJpper rightandLowerleft can

display the position of the distance matrix, above or below
the left.

Viewing genomic location in genome browser
Genomic region and candidate to gendm@vser

The omics analysis method can get a lot of significant genomic regions and candidate
genes. Take the advantage of eGPS, users can jump from these places to the genome
browser.

Clicking Option | Preferencel genome browsemwe can set parameters in the

preference panel.

TheFavorite genome browseption allows you to choose tgenomebrowser. Now
we supportheUCSC and Ensembl browsers and timaiirors At the same time, the

user needs to selectjaery speciewhich needs to be supported by the corresponding
genome browser.

Make heatmap

Heatmaps, dot plots, line plots, and Veliagrams are commonly used data
visualization methods.
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The basics of heatmap:

For a data matrix M = {x_ij}, leminbe the minimum of the matrix M amdaxbe the
maximum of M. Then define a gradient color bar, for example from white to red.
Then the color correspondingranis white,maxcorresponds to red, and the other
values x_ij display corresponding colors according to linear correspondence. This is
the heatmap, in principle, nothing more!

So, for a heat map, some operations are absolutely meaningless: for example

1) Drag a piece out of the headp.

2) We change the color of a piececadl in the heatmap.

The default interface display parameters of the heat map are: the border céleach
the row name, the column name and the legend.

Description of the parameter bar on the left

Convenient Operation The first one is adaptivieutton When you change the
ol window size, you can press this button to
8 | £ automatically adapt to the window. The second is to

»

re-set all parameters to the default state. The third is
the transpose of the input matrix. The fourth is toei@d the file to generate a new
heat map. This option is specially created for the command line. The user can directly
modify the drawing parameters andread the file, so that multiple parameters can be
changed abne time The fifth is a color scheme that randomly generates heat maps.
The sixth is to store the current parameters and data, similarsgawdshen playing
games, the sixth is to restore, you can directly restoresatang dataThe seventh is
to import the evolution tree file, and arrange the
evolution tree on the left side. Note that the OUT
tree's OUT name and number are consistent with
all row names.

k)

Data Transformation

® No transformation
(") Z-score standardization

() Min-Max scaling

The Cell Properties column has been added to
adjust the color and shape of eaeft.

() Log transformation

Log method |log(x + 1) ~

Log base e

() Cox-Box

Method to estimate lambda
Enumerate -~ 77

average lambda



Data Transformationthere area variety of data transformatidar each rowif you
need to transform the line, please transpose first.

Z-score is a standard normalization transform;-Miax scalingwith (x_ij T min) /

(max- min) formulg there are also conventional log transforms and-Bax
transforms. The strategy we now implementtfar lasttransformation is : When the
row data is all greater than 0, the lambda takes the valped §,-1,-0.5, 0, 0.5, 1,
1.5, 2} in turn, and then uses the Kolmogorov Smirnov Test to test the normality of
the data. Take the most normal lambda value and finally give the average.

Cluster options: is an option for clustering.

There are three main types of parameters
here. The first one is hierarchical
clustering. The change of component

0

Hierarchical Clustering

Elerment Mo cluster

Distance metric values in Element triggers the clustering
operation. Users can choose to cluster
rows, columns, or both. Hierarchical
clustering has two important parameters,
Line Color Col including the calculation method of the
distance matrix and the Linkage method.
The Keep original order option indicates
whether the tree of the cluster is to be
ladderized. If the original order is maintained, tli@s step is not performed.

pearson correlation

Linkage method |Average

Line Width =

-
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K-Means Clustering

execute row clustering

execute column clustering

execute both clustering

Distance metric

euclidean distance

Re arrange order

ma i

Display Options

r o

Data values

Value status

Mo value

set

-

MNumber of decimals 2

Partial bounds factor

Color
Font

Border

Color

Legend

Width
Height

Row names

Rotation

Font

Color

Col names
Rotation
Font

Color

Cell

Colar scheme | Gr-Bk-Rd

Shape

Col

30

300

font

S

3.0

Col

a0

s

font

| deq.

Col

Rectangle ~

St

S

b

e

The second is ¥neans clustering, after
setting the parameter®Number of

clusters, Maximun iterations and the
distance between each vector. Similarly,
clustering can be triggered by changes to
component values in Element. The results
of K-means will be displayelike row
annotations

The third is the color and thickness of the
line for hierarchical clustering.

Display is an option fovisualeffects:

The first is Data valueswhich indicates
whether to éplay the value oéach
heatnap grid. A change in the component
value in Value status triggers a change in
the heatmap. Number of decimals indicates
the number of decimal places displayed;
Partial bounds factor is set for the Partial
Ori. and Partial Pre. options. When this
option is selected: minValue<= x <=
minValue + factor and maxValudactor

<= x <= maxValue will be displayed. This
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option is primarily aimed at people who are often interested in extreme values.

The second is the Border option. Clicking on the Check box component will trigger
an update. The user can click the Col button to change the color.

The third is the Legend option. Clicking on the Check box component will trigger an
update. The size of the Legend is drawn according to the length and width set.

The fourth and fifth operations are on row and column names. Clicking on the Check
box component will trigger an update. These operations are based on the angle of
rotation, font, and color.

The sixth is to configure the shape and color of the grid. The most important color
scheme for the heat map can be set here. We have preset some color schemes, and we
support users to do their own color matching. You can configure the color yourself by
selecting the costumed option. See below for detailed usage.

Heammap colorscheme designer

Thecolor scheme designer the heanhap module can beggledwhen you click the
Cell A Color schemé, costumed parameter in the display options parameter bar.

| % EHeatmap color chooser The top layer is a preview of the
Gradient colors preview gradient color, which can be
previewed directly after configuring
the color.

Color allocator This is followed by a color allocator
that allows the user to add or remove
. . Location: 0 % .
color coordinates, and each color
add Remove coordinate can be +1®et. In particular,
N we implemented a fulscreen color
#E(S) wrE WSLL REE oIk picker that allows users to pick colors

from other places.

O -

D THEE RHEE

Sereen color picker 0K Cancel




Below is a default color picker that takes colors from the sample, HSV, HSL, RGB,
CMYK sub-sections.

The finished color will show a preview here.
Finally, the corresponding button, Screen color pickercteamge the global color

selector, followed by the RGB value of a color. Clicking the OK button will apply the
current gradient on the heat map.

]

Layout Options

In the final Layout option bar, we
currently implement the rectangular
layout, because our heat map itself is

(®) Rectangular

Row cluster allocation

02| % highly interactive, so here are just some
Col cluster allocation of the results of the current assignment.
0=| %
Gap size s
Cell width |54 =
Cell height 295

A new circular layout is added to circularize the heat map.

| nteractive operations.

The interactive function of the heat map is described below. We will take the heat
map after importing the testData_withParameters.eheatmap file as an example.
When the mouse clicks on the node of the cluster tree, you can select the
corresponding cluster. The following menu will pop up when you right click:
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Data Transformation
Hierarchical Clustering
K-Means Clustering
Display Options
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(@ Rectangular

Row cluster allocation

Col cluster allocation
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Cell width

Cell height

| &= EvolGen: yu Dalang, Haipeng Li
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Genel
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Path1
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Path3

W 10:23:34 treen=7
&1 ] 2019-11-01
% 15:27:53 DEG-RNA seq
% 15:28:02 DEG-RNA seq

] Al unflagged

The first one is aew comment, and the CellType and GeneClass on the right are
comments. The new tree on the left will be displayed as a line comment, and the tree
above will be added as a column comment. The second is to output the cluster
information, which will be output as a single file in the form of a row name or column
name. The third and fourth are to remove the comment, the fifth and sixth are to
remove the gap.

When the mouse clicks on the comment label in the figure, the selected state is

displayed, and pressing the "Delete" button deletes the single comment.
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When the mouse clicks on the grid, the activation status is displayed. Drag and drop
the grid to addjapswhen the selection state is activated.
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You can also set a comment label when you draglesyla batch to select a row or
column name. The difference is that it has more features that can be loaded into
existing tags.
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History Timeline

- | 2019-10-29
% 1022:59
L 1023412
% 1023:32
S 10:23:34 treein=7

&[] 2019-11-01
% 15:27:53 DEG-RNA seq
“- % 15:28:02 DEG-RNA seq

O All unflagged 1 Delete

Features of the heatmap:

This modile has the following features:

To be able to transform data, including: 1) transposition; 2) various normalized

transformations

Support visualization of large matrices

Support for adding labels to rows or columns
Supporthierarchical clustering, ¥neans clustering
You can import phylogenetic trees and coexist with heat maps
Supportaddblock andgap conveniety

Highly interactive, drag and drop graphic elements
A good color configurator to set the color scheme

It can also be scripted and run like a command line.

Specific animation demonstrations can be accessed directly into Bilibili:
Https://space.bilibili.com/479371629/channel/detail?cid=92544
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Text editor

As a comprehensive software, eGPS has its own editor.

For biological data, a single file often exceeds one G. A lot of times | want to see
what's inside, but when | drag it into the software, it doesn't respond because the file
is too large.

Now that we have the editor module for eGPS, theoretically any text file can be
viewed by us. For example, we are now dragging a 10 G file in VCF format, note that
itis 10G! Then drag in eGPS, the interface is as shown below.

5 eGPS - O X
Fle Edit Tools Option Plugins Help
FHS e o xS RE| D & |[sasm w |B I|[AF]"@®
My data | Text Editor x N
0 Sample Information Search Suitable methods
Selected Sample ID Sex Annotation
Drop files here E: - Text aditor
v HGO0036 NA enter annotation
Name: ALL chr22 phase... v HGO00g7 NA enter ation
P MR v HG00099 NA enter ation
Size: 1045GB VCF snapshot
v HGO00100 NA enter ation
/] o e resmoned v HG00101 NA enter ation
v HGO0102 NA P—
v HGO0103 NA
v HGO00105 NA
v HG00106 NA Neutrality test
v HGO0107 NA
v HGO0108 NA
v HGoO109 NA Genetic diversily
v HGO0110 NA
v HGO0111 NA enter
v HGO0112 NA enter annotation < HKA score
Invert Selection | Total samples: 2504 individuals ; Chosen samples: 2504  individuals -
¥ Setting individuals —
Set selected individuals from extemal file Open
Fst statistic
v Included and exctuded chromosmal regions
Bed file for the regions included Open | @
Build tree
Bed file for the regions excluded Open
Select Al Delete Selected
| &= €GPS developers team: __Zigian Hao, Hongen Kang, Vi Zheng, Hongwei Huang, Li L

The first time you enter the module interface, we can view the large files normally
after the index is created.

Not only that,our Text editor also supports editing operations, and you can save
changes after editingditing operations include copying, cutting, pastindetiag,
undoing, changing, etere allowedBesideswe also sipports global replacement and
jumpsto specific line

For example, let's try another 1.6 G fasta text file, wedeagit to the last 20 million
linessmoothly
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Fe Ed4 Tooh Option Pegies teip
SHS X XEZRA v mon “lo «BI| AR O

e

34008543 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
34005544 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNENNNNNNNNNNNNNNNN

24008849 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGIAA
34008850 GACCATGCCAAGGCATGGCATIGGTGAGCCCATAAGGCAAGGATACCACG

34008851 TAAGACCATGTCAAGACATGGCAATGOTAAGTTCAAAAAGGAAAAGGTTC

34008852 CTGAG

< {

oG rainng My Fangs Yan Hebeng U

Click File -> Save Ago save the file.

Click Edit -> Find/Replaceo bring up the search panel for searching.
eplace
Find:

Replace with:
Options
Case sensitve v Wrap search

Whole word Incremental

Regular expressions

Find Replace/Find
Replace Replace All
Cancel

Click Edit-> Go to lineto call up thdine jump panel.

Venn diagram:

The principle of theVenn diagram

There are several sets, and the graph showing the relations of intersection, difference,
union, etc. with one graph is tMenngraph.
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There are generally two types\éénndiagrams, which are traditionally formed by

the arrangement and combination of various circles. There is also the Upset chart, a
graphic that has emerged in the past few years. When there are too many collections

displayed, the former is no longer applicable. However, the traditiGerat diagram

also has its benefits. Wher3Xsets are displayed, they can be displayed according to

their size, and their inclusion and cross relations are more intuitive.

The input format of this module is a text file separated bgtaseparator, which

can be divided into two specific types according to the different set elements. The first

is the String type, below is an example content:

setla b ¢c d e f g
setza b ¢ h i |
setda b ¢ k | m n

The first column is fixed as a collection name, and there are seo&rains as
specific elements.
The second is the Genomic Region type, below is an example content:

Setl ¢hrl,100,201 chr1,200,301 chr2,301,401 chr2,501,600
Set2 ¢chr2,301,401 chr2,501,600 c¢chr3,300,401 chr4,450,500
Set3 ¢chr2,301,401 chr4,450,500

This type of difference between String is that all elements are a ceepaaated
genonic region

Get started quickly:

If you don't want to see the text description, plegséo ( the video is based on v1.8)
[Bilibili] (https://space.bilibili.com/479371629/channel/detail?cid=95839)

The first step is to open the software and diichols-> Venn diagramn the menu
bar to enter the module.

After entering the module interface:
1. Input data

There are two ways to enter data:
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The first is to import from a file. Click the Import file button to pop up a dialog box.
Hover over the button to see the format the input file should have. Note that before
importing data, you need to choose whether your content is Single string or Genomic
regions as needed.

The second is a very convenient and quick way, just paste the string in the input box
of the content panel.

If you want to see sample data, please clickisplay next examplieutton directly.

After entering the data, click thdew venn diagramon the left to enter the

visualization interface.

2. Parameter setting
The first shown is the Classical venn plot.

x Venn diagram x

Convenient Operation ® @ st
If painting consistent with size 1L Setz:
© set3
>
Display Options ®

Show set values Show set legend
IntersectionValue font Font

Name font Font

Circle radicus S

Upset plot eEETIRa L

Plain text info.

Click 2 button or click the Upset plot button on the tath sideto enter the Upset
plot visualization interface. All the buttons on the left control panel are interactive,

you can click directly to see the effect
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x Venn diagram x

Convenient Operation ®

| Show lefttop pie
/| Show legend
| Show intersection values

126 00 2L

Display Options ® \
Left bar width 30 2

Top bar width 24 3

Intersection size

Classical plot

Connecting line... 2|2

-
Circle size 12 T setz
N

Number font Fart 7

Title font Font

Plain text info.

Name font Font

setd

T T
6 3

Set size

o

Exporary Analysis ®

Enable analysis
[Set information

@ Include
Exclude

@ String elements

For the functions of thExporary Analysisplease see the introduction below.

For firsttime users, there is also a tab of Plain text info., where the intersection of
multiple sets is directly displayed in the form of a string. At the top we also provide

the Jarcard index, which is used to characterize the similarity of the ingut set

x Venn diagram x

Num. of intersection of all sets is: 2 union is : 11
Jarcard index is : 0.181818§|

£
E
=

]

]
2
3
E
&

Intersection Count Elements
Set1&Set2 3 Did;f
Set1 3 ace

B Set3 3 hijik

a Set1&Set28Set3 2 iig

5

2 Set1&Set3 0

3 Set2&Set3 0

L Set2 0

]

=

B

H

a

=]

3. Save the picture

Click the save button on theolbar to save. We support png, svg, pdf and other

formats.
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Advantages of eGPS

So, what advantages do we have? Simple, convenient, interacit/by learning
costs!

1. Flexible and convenient data input and quick switching of two forms of Venn
diagrams

As the title states, data input and plotting complement each other. "What you see is
what you get."

2. Not only simple strings, but also genomic intervals
Users can select Genomic region in the input panel, then click Display example to see
the effect of this feature.

The principle of this function: Functionally, it only changes the determination of the
equality rule in the string of the simple string. Originally, it was compared whether

the contents of two strings are the same, but now it becomes whether the two intervals
to be compared are overlapping.

3. Graphics are highly interactive, not static pictures
Convenient operation

»

Convenient Operation

Show lefttop pie
Show legend
Show intersection values

ci1240° 210

The first selection box: whether to display the pie chart in the upper left corner

Pie chart drawingrinciple: the inner gray circle represents the union of all sets. Each
circle on the outside represents the distribution of each set on the union. The rings
from the outside to the inside correspond to the left bar from bottom to top,
respectively.

The second selection box: whether to show the legend
The third selection box: whether to display the specific value of the above column.
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The first button: adaptive screen, when changing the size of the software window,
click this button to redraw the picture.

Second button: Randomize all column colors.

The third button: delete all the columns with a value of O above.

The fourth button: find the collection where the element is located. If it is in the
collection, it will appear in the selected form.

Display Options

»

Display Options

Left bar width 30 %
Top bar width 20 2
Connecting line width 2 2
Circle size 10 2
Title font Font
Name font Font

Number font Fart

Theseeffects ofoperations arg@ist as its name
We also support interactive operations in the graphics area:
Left-click to set the selected state of several elements, and support Ctrl key selection.

After selecting, click the change color option on the toolbar to change the color. The
following figure is the operation interface for changing colors.
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b eGPS

File Edit Tools Option Plugins Help

BEE|XEhx B[R a[9 0| w - BI|AF®®
" Mydata” Venn diagram x =

=
=]

a

Data input | Upset plot Classical vemn plot —
Venn plot 4 — —
Convenient Operation @ M More Colors
Show lefttop pie
Show legend sen 4

@ Duclode

I I I II )
I/_ |
Name font Font - Seth Ham '
I I

| A
Exporary Analysis ® - Setd NMO o B
' I
[]Enable analysis 'dh
Setinformation—————— A _ Setd Ham J - |I
U
&= EvolGen: Yu Dalang, Mu hailong, Haipeng Li

SetS Neme @ In (O Ex (O ot
Right-click on a circle or vertical post to mark the intersection of the targets with a

S e @52 O O O
pentagram.

Show intersection values

HoxX | m | R \
O 420
Display Options R, a
=)

- 280
Left bar width 304
Top bar width 3215
140 —
Bottom bar width 215
Circle size 16}
Title font Font

Setd Name @ In (OEx (ot

I

S

S S ___[olele
Setl Namé_/ " _ t\_‘-iu.

- r— 1 1
1480 740 0
Ex: exclude this set
Title

InZinclude this set
Not : not take into consideration

Doubleclick the vertical column or circle to display the specific element content.
Doubleclick title and name to change the content.

TraditionalVenndiagrams can be selected by clicking on the legend.
Interaction of traditional/enndiagram
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) set! Name
Set2 Mame
@ set3 Name

T SN

Setd Mame

Support interactive drag and drop graphsestable for finetuning some visual
elements.

4. Support exploratory analysis

Exploratory analysis is mainly aimed at the following requirements: Suppose N sets
are imported, the user wants to see the intersection of the first and second sets, or the
user wants to see the first set after removing the second set of elements Situation ...
and so on.

Click the Enable analysis checkbox in #eploratoryAnalysis column. Enable
exploratory analysis.

The first step is to select the use of a particular set. There are three cases in total:
intersect with the elements of this set, remove the elements of this set, and ignore this
set.
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Step 2: Click Add item to increase the result, click remove last item to remove the last
result, and click clear to remove all results.

5. TraditionalVennchart is optimized for size display
When visualizing a traditiondenndiagram for 23 collections, we support the
display content to be consistent with the collection size.

File Edit Tools Option Plugins Help
WEHS| X B x

My data

a

Datainput Upsst plot Clw
Venn plot

a

Convenient Operation @ @ sst1 Nams

Set2 Name

if painting consistent with size
=] 9 @ set3Name

=3

Display Options ®

Intersectionvalue font | Font
Name font Font

500

&= EvolGen: Yu Dalang, Mu hailong, Haipeng Li

TraditionalVenndiagram visualization of-3 collections
It is worth mentioning that this display of our three sets has been optimized to handle
a relatively large number of inclusions and crossover relationships.

Scatter plotfor MA plot

Import test data in the data panel PROTEOMICS/ maPBtot/plex.four.column.txt
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File Edit Tools iTools Plug-ins Option Help

wiHE X LIRS © | | Cousine 123 |B|T 5| A~ { ]
My data ¥
File read options :
Line separator tab (\t) % ¥ Header + Row names
Suitable methods
Drop files here
0sS01T0100100-01 J 0.524535856
‘0S01T0100200-01 1.28 0.222003795
UL 0S01T0100300-00 X 0001 1 Text editor
Name : complex.four.... ‘0S01T0100400-01 0.98 2.3 2.25E-07
Siza : 1.64MB ‘0S01T0100466-00 0.001 0.09 0.653218704
: - ‘0S01T0100500-01 5.46 75 0.00014463
Type : Matrix table fo... ‘0S01T0100600-01 1.85 1.75 0.849088714
‘0S01T0100700-01 88.44 87.34 0.709069067 eGPS heatmap
‘0S01T0100800-01 3.62 4.08 0.533126894
0S01T0100900-01 19.98 28.09 4.49E-13
0S01T0101150-00 0.05 0.16 0.172769786
0S01T0101200-01 22.09 48.34 3.4BE-54
0S01T0101200-02 6.75 13.95 7.26E-43
‘0S01T0101300-01 247 1.14 6.40E-08
0S01T0101600-01 5.86 5.35 0.194895069
‘0S01T0101600-02 6.84 598 0.046654188
‘0S01T0101600-03 5.38 3.99 0.00928875
‘0801T0101700-00 214 273 0.428870792
0S01T0101800-01 0.19 0.16 0.809893368
0S01T0102000-01 286 1.79 0.036611892
0S01T0102300-01 19.99 44.87 8.28E-41
‘0S01T0102400-01 0.001 0.09 0.384983335
‘0S01T0102500-01 4.35 2.2 1.76E-07
‘0S01T0102600-01 32.4 4717 7.46E-14
‘0S01T0102600-02 9.28 23.66 1.82E-07
0S01T0102700-01 24.12 20.82 0.059411304
0s01T0102800-01 1.49 225 0.002088767
Summary :
Number of NAs 0
Number of rows 47430
Number os columns 4
Further analysis option :
* General matrix RNA exp. profiles Protein exp. profiles
Select All Delete Selected
== eGPS developers team: ...Yiming Bao, Luo-Nan Chen, Fangging Zhao, Gu...

Click Tools-> MA Plot to enter the module.

File Edit Tools iTools Plug-ins Option Help

IR B x S| Cousine 125 [B|T]i|A~ o
MA plot:complex.four.column.txt X N
| Data Transformation 1
I MA_plot
No transformation
+ Log transformation
Log method Log(x) <
Log base e
P 277
Parameters 0
Title  MA_plot
Point size 10 < 1.09
Xaxis lable A *
=
Y axis lable M ) .
-0.59
L]
-2.26
-394 +
-2.89 -1.35 0.18 172 3.26
A
== EwvolGen: Hailong Mu, Dalang Yu, Haipeng Li

Click Log transformation to perform log transformation and generate a formal MA
plot.
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Tanglegram

This module is mainly used to compare two phylogenetic trees.

Run with GUI"

Enter the module by clicking iTools tanglegram view.

To use this module, you only need to input two files in nwk format, and you can
choose to enter the outgroup in the parameter panel. If you do not join the outgroup,
the program will directly read the data and visualization. After entering the name of
the outgroup, the program will first-reot the node according to the name, and then
rearrange the tree.

The user can also adjust the Name font to get a more ideal effect.

Click the View tanglegram button to display the graph.

Run with command line:

$libPath is the JAVA lib, following is the command line :

java -cp "$libPath"
egps.module.evoltree.graphics.QuickCompareTwoTreeCLI

Sankey diagram

The Sankey diagram is mainly composed of rectangular nodes and flow lines. The
thickness of the flow line represents the specific value ofjtlaatity oftheflow.
Currently, eGPS supports drawing multiple columns of rectangular nodes and
correspondindlow lines. In theory, as long as the screen is wide enough, unlimited
columns can bellowed
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How to use

Enter the module by clicking iTools Sankey plotn themenu

For the firsttime useyyou can click th®isplay examplebutton in the lower right

corner of the interface to view the samgéta anctlick again to switch between

different types of data. We provide an input box that is convenient for users to input
information directly Usess can directly input théextin eachbox. TheAdd set item

button means to add a coluniRemove last itemmeans to subtract a column, and
Remove all setsieans to delete all data.

Click on the Sankey plot tab (Tab) on the left to enter the Sankey plot interface. Note:
When no datanput, an error will occur whenlick the tab

In addition to directly inputting data through an interactive interface, the software also
supports direct importing of data in text format. The file needs to separate the
elements of each column with the Tab key. The following content can be used as a
sample file.

1 a 3q
1 a 3q
1 b 5q
1 d 5q
1 d 4q
2 Cc 4q
2 Cc 4q
3 ¢ 1g
3 ¢ 1g
3 b 1qg
3 b 2g
3 b 2g
4 a 2q
4 a 2q
4 a 2q
4 e 3q
4 e 3q

After importing the file the interface will auto refresh
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Sankeyplot tab operation instructions:

eo0e eGPS
i .AppleSystemUIFom< | 10 3| T i| A~
q
Sankey plot x b I:
Theme colors _—
His|
Convenient Operation 2 H EHBE
Color resource  Left <] Standard colors
Random color >4 a a2
Mare Colors...

Display Options 2 ~
Bar width : 40 °
Transparency : 50 ° 3 ‘
3q

Curve rate : 30 2

Title font Font

4q
Name font Font d2
Sq .

Set1 Name Set2 Name Set3 Name Setd Name

E&] key plot | Data input

== EvolGen: Dalang Yu, Haileng Mu, Haipeng Li A

Convenient Operatiopanel

This panel provides two operations:

Color resourcaepresents theolor of the flow line. It can be set tceeftto indicate
that it is drawraccording tahe color on the left; or set Rightto indicate that it is
drawnaccording tdhe color on the right; it can also be seGi@dientto indicate that
it is drawn by gradient.

Random colomeans to randomly set the color of the currentangular nodes
which is used to switch various color schemes.

Display Options panel

Bar width: The width of the node rectangle.

Transparency: The transparency of the middle flow line.

Title font: The font of the column where the node is located.
Name font: The font of the rectangle where the node is located.

The software also adds a function to interactively set the color of the rectangle where
the node is locatedPleasdollow this procedure to adjusClick the target rectangle
area, and then click the color setting button on the toolbar to select the corresponding

color.
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Genomic mutation presenter

This module is designed for mutation visualization and it contains following
elements:

The coordinate system of the genome
Regions in the genome (e.g., gene structure)
Regionto-mutation connecting line

Mutations

PwnNPE

The final visual effect is shown as below:

ece €GPS
= AppleSystemUIFe 10 I A~ (]
Genomic mutation presenter x
67 000255 ATV
95 000255  Te5
339 0,0,0,255 G380 The Defining SNPs of Popular VOC
371 000255  SITIL
i:? gg’g'i:g ﬁ:?z 1 182 £ 546 728 10 1082 1273
440 000255  N44OK f T T T T T T 1
445 0,0,0,285 G446S
a7 000255  S4TIN
] & S
484 000255  E4B4A
493 000255  Q48IR | A |
496 000255  G496S ! LR
498 000255  Q48ER \ \
501 0,0,0,285 N501Y
547 000255  T547K \
614 000255  DB4G
655 0,0,0,285 HBS5Y \\
679 000255  N679K \ \
581 0,0,0,255 P81H \ \
64 000255  NIB4K A\ \ VoY
79 000255  D79Y b R
o5 G008 Qo omeenvos & & &L F FEF O FF
969 00,0255  N9GEK. € < § &EE &8 F § &
\ariant=Deita VOG Do voc PR & & 5 &
#posiion  colar annotation £ L & & &
69 254,00255 HVE9- rY & &
144 25400255  Yidd- Aphavoc & & £
501 0,0,0,285 NSO1Y “ 9
570 000265  ASTOD
681 0,254,055 PoBIH
716 0,0,0,285 T7161
982 000265  S982A
1118 0,0,0,255 D1118H
variant=Alpha VOC
# position color annolation
19 000255  TI9R
452 02540255 L452R
478 000255  TaTBK
681 02540.255 P6BIR
950 000255 D9SN
Example Execute
= EvolGen: Dalang Yu, Haipang LI
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