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Workflow for using panGraphViewer

Thank you for choosing panGraphViewer. Hope you can find our tool is useful for
your study. In this section, we will introduce a general (see the figure
below) that can be used to explore
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There are three key functions that we would like to emphasize.

e Plot a genome graph

e Check the sequence of nodes of interest

e Show gene models that may be interrupted by some sequences/nodes in some

samples



Plot a genome graph

Depending on the purpose and preference, users can install either application on
their platform.

o Before starting the application, firstly, users need to prepare an file, a
fileora file that can be directly imported into the application. An
output directory is also needed when processing the analyses.

o After specifying a needed file and an output directory, users can start to parse
the file and then the graph information underlying would be stored in the
memory. Users can adjust their purpose to decide which
chromosome/sequence or a segment of it can be displayed in the display
canvas by specifying the , / name and

« Once the graph is displayed, users can use, for example, the mouse to zoom in
and out to explore the graph. Hover information will show in the canvas if users
move the to the node.

Check the sequence of nodes of interest

If users find some nodes are of interest, they can check or save the sequence of the
nodes.

e Usually, users can check nodes that are in variant hotspot regions or nodes
falling in the gene model regions which may interrupt the genes and change
the functions in some samples.

o The saved node sequences can also be imported to other tools such as

to check the functions.

Show gene models that may be interrupted by some sequences/nodes in
some samples

If users have the annotation file for the sample, they can check gene
models that are interrupted by some sequences/nodes in some samples.

o This would be of particular interest to biologists to find out if some important
gene models are interrupted by some insertions, deletions, duplications or
inversions in some samples.



How to use desktop-based panGraphViewer

For the application, once it is opened as shown below, users can
follow the following steps to explore the program.

" panGraphViewer = [m] X

File Tools Settings Help

PanGraphViewer

Load File(s) for Graph Visualization
GFA  VCF

(Ref ) hical F (GFA) File

reanme [ | [ [o=
Output Directory |:] Select Clear

Parse GFA Idle Start

Selection for Plot

ttings

End Positio
Plot the Graph Idle Plot Clear
Available Nodes Add Remove

Check
Clear

Save the Sequences

Idle
Nodes Overlap with Genes
The BED file Select Clear
Parse the BED file and link nodes to genes Idle | Start
Node(s) overlapping with Gene: Plot

Load Files for Graph Visualization

Here we provide two options to let users select if they want to explore a -based
graph or a -based graph.



GFA

When selecting to plota -/ /' -based graph, an fileora file is needed. Users
can click the button to specify the file and then select an output directory to
perform the analyses.

Load File(s) for Graph Visualization
GFA  VCF

(Reference) Graphical Fragment Assembly (GFA) File

The GFA File | Select | Clear
Output Directory ' Select | | Clear |
Parse GFA Idle . Start |

VCF

When selecting to plota /" -based graph, a file is needed.

Load File(s) for Graph Visualization

GFA VCF

The VCF File Select Clear
Qutput Directory Se!gct Clerarr
Bacbone name Threads 4
The Backbone Fasta Select _ Clear

Parse VCF Idle Start



Users can click the button to specify the VCF file. An output directory is also
needed to perform the analyses. Here the and
are optional if

e the VCF file is a standard one with sequence/contig header and length clearly
documented and users do not have a

¢ users have a standard VCF file but have no interest in node sequences

The program will check automatically if the given file is a standard one once a
file is not specified. If the file selected is not qualified, an error message
will pop up.

® Error! X

0 Chromosome length info is missing in the VCF headers. Abort !

Otherwise, a warning message will show.

#© Warning ! X

While a fasta file is missing, we can still generate a graph. However, node
sequence checking will not be available. Do you want to continue 7

Ve ] N

By default the is backbone and the to parse the VCF file is

Once the files are selected and the output directory is specified, users can click the

button to parse either the given file or the file. The program will run
internally with 'Parsing... or Converting ...' showing in the bar. Once this is
completed, 'Finished in xxx s!' will show.



Selection for Plot

After completing or parsing, users can go to the
panel to check genome graphs. Here we provide and
panels to let users customize their plots.

In the panel, users can select a particular
to display after specifying the name of the sample.
Selection for Plot

Basic settings Sample(s) showing

The backbone sample used in the panGraph v
The chromosome/sequence to check v
Start Position
End Position
For the and positions, users can specify both of them, one of them or

none. For example,

o if users specify both and positions, the graph will be limited to the
two positions within the selected chromosome/sequence.

e if only position is given, the program will display a graph between the

position and the end position of the selected chromosome/sequence. if

e Only position is given, the program will display a graph between 1 to the
given position within the selected chromosome/sequence.

o if both start and end positions are not given, the program will display the
entire graph of the selected chromosome/sequence.

Additionally, the program will check if the given and positions are
qualified automatically. If not, a warning message will pop up and the plot will not be
generated.



For the panel, users can select to hide nodes from particular
sample(s) if they have such a demand.

Selection for Plot
Basic settings Sample(s) showing
The remaining samples are: Sample
hg38 7l
T2 , |
hg19
Remove
Add
Reset
Genome Graph
After completing the settings above, users can either click the button in the
panel to generate the graph or customise the first and
then plot graphs.
In , users can select to specify node shapes in either

-based plot or -based plot from the dropdown menus.



# " Node Shapes - X
Node shapes showing in the graph
Vis.js Graph
Backbone Nodes dot v
SNP dot v
Deletion triangle v
Insertion ' triangleDown v
Inversion text v
Duplication database v
Translocation ‘star M|
Cytoscape.js Graph
Backbone Nodes ellipse v
SNP elipse v
Deletion  concave-hexagon v
Insertion triangle v
Inversion vee v
Duplication | diamond v
Translocation ‘ star v
Do you want to keep the changes?
Yes Reset ‘
Users can also select to use either or to plot graphs by the

number of nodes specified in the panel under



®° Graph Medification o~ X

Graph Modification for vis.js Graph

Enable interaction .No ¥
Enable layout modification | No v
Enable add/remove node No v
Canvas height 930

Canvas width 1400

Max num. of nodes to display 200

Max length of seq to display (bp) 1000000

Min num. of node overlapping with a gene pi|

Do you want to keep the changes?

Yes Reset

By default, if users want to check graphs with <= nodes, will be applied
to generate graphs. Users can adjust this value () depending on the preference.
However, if there are over of nodes that users want to browse in
one graph, we don't recommend using as it may take a long time to load the
graph file (an html file).

Depending on the screen/display size, users may also need to adjust the canvas

to make the graph fully show in the canvas if selecting -
based plot. The hover box may run off the screen if the canvas
settings do not match with users' screen size.

Once all settings are ready, users can click the button to generate the graphs.
After the graph is shown in the display canvas, users can use the to zoom in
and out to check graph details. Users can also move the close to a specific
node to check the node information (mouseover, see the figure below).



s293

51267626

s1051785

-

»
y

s291
< 290

<€ — s982191

Nodeld: s777519; Resource: CML228_chr1; Len: ~

57533; Seq: ATCCTACCCC...
. g

ol
5289
$1299046 ¥

y 5288

s283
5282 V.

s281 Y

1314196 287
'

y_ $894313
$1227983 894311 s286 > 4
~ 45284 S
A Ny i - >
2 —> .
y
>
%I 337945 /

51227984 5894312

From the hover box, users can capture the information, such as

e NodelD: the node identity

o Resource: the node belongs to which chromosome/sequence in which sample
o Len: the sequence length of the node

e Pos: the coordinate of the backbone node

o Info: if the graph is from a VCF file, it will show the type of variants and the

occur position in the backbone sample. represents single nucleotide
polymorphism, represents insertion, represents inversion,
represents duplication and represents translocation.

e Seq: the first 10 nucleotides of the node sequence if it has

If users decide to use to plot graphs, we also provide some options in
to let users customize the plot if they don't like the default one.

e Graph Interaction: to enable/disable some functions when interacting with
the graph



interaction

dragNodes:
dragView:
hideEdgesOnDrag:
hideNodesOnDrag:

hover:

keyboard:

multiselect:
navigationButtons:
selectable:
selectConnectedEdges:
hoverConnectedEdges:
tooltipDelay: [ . » 300
zoomView:

o Graph Modification: to customise the display of the graph, for instance the

, and the
physics
enabled:
barnesHut:
gravitationalConstant: « k’ -2000
centralGravity: C. 0.3
springLength: « . » 95
springConstant: C. ’ 0.04
damping: :. » 0.09
avoidOverlap: . ' 0
maxVelocity: ¢ . » 50
minVelocity: « . » 0.75
wlvas barnesHut (C]

timestep: « . 0.5



Users can customise the graph by enabling the options and the corresponding
options would be shown in the display canvas during

While in -based plot, we do not provide such functions or
interactions mentioned in the -based plot. However, one unique interaction
in -based plot is that users can press or and hold the
button of the mouse to select particular node regions and then click the
to show or hide nodes (see the figure below). This would be useful if users
want to check a specific subgraph.
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Check node information

We provide two ways to check the node information.

. Oneway is that users can move the

to a specific node in the

display canvas and then a hover box will show the information of the

node.
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. Another way is that users can check the information of nodes from the

panel.



Available Nodes v Add Remove

List of the selected node(s)
Check
Clear

Save the Sequences

Idle

o Inthe dropdown menu, all nodes in the entire graph will be listed. Users
can select the node that they want to check or remove it from the selected
list.

o Users can also type the node id in the
panel by lines

o Once clicking the button, the program will show the selected nodes
in format with a header similar to the one shown in the box.
However, the sequence would be the completed sequence of the node.
Users can also click the button to save the

o file to the output directory. Users can import the saved sequence file to
other programs, such as for downstream analyses.

Please note that by default we only allow a sequence display with <=

bp in length. The reason to do this is that if a large sequence is needed to

display, it would take a long time to show. Users can change the setting in
-=> if they really want to display a large

sequence.

Display gene models that may be interrupted in some samples

If users have an annotation file for the sample, they can check gene
models that may be interrupted by some sequences in some samples.

Nodes Overlap with Genes
The annotation file Select Clear
Parse the annotation file and link nodes to genes Idle = Start

Node(s) overlapping with Gene: v Plot



Basically, users need to

o specify the annotation file and then parse it. By default, gene models having at
least 2 nodes falling in the region can be retained. Users can change this
setting in -=> .

o once the parsing is completed, users can select a gene model from the
dropdown menu to check nodes that fall in the selected gene region.

After clicking the button, a plot will show in the display canvas.

This is node 's13506" I
THis is node 's13507"

This is node 's13505'

This is gene "'ENSG00000228643.1 @chr2: 286418-301515"

t T T T T t T T T T t
2.500e+5 3.000e+5 3.500e+5

o Users can enable the zoom in and out function by clicking the
) button on the right top panel in the canvas.
o In the canvas, users can get the selected gene model ID and the nodes falling in
the gene region.
o Users can check the nodes through the panel or plot

using the coordinate of the gene model.



How to use web browser-based panGraphViewer

After the installation of the web-based panGraphViewer, users can follow
to open it. The login interface is like:

panGraph Login

(username: demo, password: demodemo)

Username:

[ )

Password:

Users can use the test account ( ) or personal account to open the application.

After opening the page showing above, users can

o follow similar approaches used in the version, users can
and a GFA file, an fileor a file to the system plot

e pangenome graph/subgraph from the panel explore the

e node information from the panel

e check gene models that may be interrupted by some sequences in some
samples



panGraph  Graph Utiities ~ Config

Username: demo Logout

Input

Uploaded (r)GFAfile (*) Select uploaded (r)GFA v 2 ® X 2 Parse GFA
Plot pangenome (sub)graph Extract nodes Plot nodes falling in a gene region

Plot parameters (*) Select backbone v = Select chr v | Enter start (optional) Enter end (optional) “

start

© 2021 The TF Chan Lab, the Chinese University of Hong Kong - All Rights Reserved

PanGraphViewer is a tool helping to
create a graph-based pangenome
using a given VCF file with or without a
FASTA file. It can also accept a
reference graphical fragment assembly
(rGFA\) file from other software, such as
minigraph. PanGraphViewer shows
genome graph in a graphical user
interface (GUI) or a webpage.

During graph display, users can
customise the layout of a graph. Users
can also check genes overlapping with
specific genomic regions (nodes).
Multiple nodes selection enable users
to browse the selected nodes only or
the rest nodes only.

PanGraphViewer also provides
functions to check the sequence of
selected nodes and enable users to
save/download the corresponding
sequences when right click the mouse.

PanGraphViewer provides an easy way
to display a pangenome graph from
rGFA or VCF files.



Notably, when selecting specific nodes in the graph, the web-based application
provides options to directly check/download the node sequence(s).
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For the account, users can login using the steps shown in the file. The
interface of the login page is like:

Django administration

Username:

Password:

Once entering the login page, the admin can create accounts for either groups or
users.

Django administration

Site administration

AUTHENTICATION AND AUTHORIZATION

Groups + Add # Change

Users + Add & Change

Enjoy using panGraphViewer!
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