JU SeqWorkbench Alpha User Guide — English
Draft

Other Language: $t=0{ | English

This document describes the currently implemented alpha behavior in reproducible steps for first-
time testers. It uses the current English Ul labels wherever practical.

1. JU SeqWorkbench Alpha overview

JU SeqWorkbench Alpha is a local desktop application focused on Sanger/FASTA/MSA sequence
review, editing, grouping, and site- or region-centered visualization.

This application is not:

e an NGS mapper;
e avariant-calling pipeline;
e agenome assembler; or

e aclinical diagnostic system.

Recheck alpha results against representative data and keep backups of important originals.

2. Supported workflow and scope

1. Open FASTA/TXT or Sanger AB1/ABI files, or import them into the current viewer.
2. Review Sequence IDs and current working sequences, and edit only what is needed.

3. If necessary, align the sequences with a separately installed MAFFT or Clustal Omega
executable.

4. Run Point Visualization, Region Visualization, ID/Name-based Grouping, AA Marker
Classification, or Similarity-based Clustering.

5. Export Results Tables, figures, or FASTA files, or save the working state as a .dvproj project.

Depending on the operation, output may appear in a new viewer, a Results Table, a
PNG/JPEG/SVG/PDF figure, a CSV or FASTA file, or a project file. Phylogenetic tree and Annotation
layer are listed as planned features in Help and cannot be run from the current Analysis menu.
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3. Main window layout

1. Use the top menu to access File, Edit, View, Alignment, Analysis, Web Resources, and Help.

2. Use the toolbar to control view/Edit , OVR/INS, InsV, ColType, DupV, ID,coordinate

spacing, Dot , and Residue Colors.
3. Select rows in the Sequence ID panel on the left.

4. Review positions and characters in the Coordinate Ruler and Sequence Panel on the right.

Sequence Management (Planned) is visible but disabled. Hide or restore the ID panel through view

> Show ID Panel orthetoolbar ID control. Residue Colors can slow down large alignments.

Choose English or 2t=30 under Help > Language . The choice is stored in local QSettings and, as
the notice explains, requires an application restart before it applies throughout the Ul.
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Main Viewer Layout

Core Areas

Menu: file, view, analysis, and help functions
Menu/Toolbar

Weic  eax  view Alignment  Analysis  Sequence M Tool bar: edit state and quick actions

=cd)  Web Resources Help
View ~OVR InsV  ColType DupV Coordinates Auto ~ Dot ([T B Clear all highlights Sequences: 35 Base position: - ID panel: strain / sequence ID selection
35 40 45 50 55 &0 &5 Seq panel: nucleotide or amino-acid sequence
display
Key Toggles

View/Edit, INS/OVR, Dot, Residue Colors,

Coordinates, ID panel visibility, and Clear all

highlights directly affect screen behavior and
editing targets.

Tip: Features outside the current alpha scope should be disabled or marked as Planned to reduce user confusion.
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4. Creating and opening projects

1. Open an empty workspace with File > New Or Ctrl+N.

2. Open an existing project with File > Open Project... .

3. If the same project is already open, choose whether to activate the existing window, open an
independent copy, or cancel.

4. An independent project copy cannot save directly to the original path; use Save Project

As....



The default project extension is .dvproj . The application can also open .dvproj.json and legacy
.json files with a valid project signature. A normal sequence Open creates a separate viewer,

while Import adds records to the current viewer.

5. Importing FASTA and sequence data

1. To view data in a new window, select File > Open Or press Ctrl+0 .
2. To add data to the current workspace, select File > Import... orpress Ctrl+I.
3. Paste clipboard FASTA as new records with ctri+Alt+v .

4. If the application reports adjusted duplicate IDs, review the new suffixes.

FASTA, plain-sequence TXT, and AB1/ABI are included in the supported paths. A one-line FASTA-like
entry must distinguish the ID and sequence, for example >Sample_1 SEQUENCE . If the raw sequence

type is ambiguous, the application may ask whether it should be treated as NT or AA.

6. Reviewing and editing sequences

1. Switch the toolbar to Edit mode.

2. Click the Sequence Panel to place the cursor, or drag to select a range.

3. Press Insert to switch between INS (Insert mode) and ovR (Overwrite mode).
4. Use character input, pelete / Backspace , Ctrl+X,and ctrl+V.

5. Review the result with Ctrl+z / Ctrl+Y .

A normal drag replaces the previous Sequence Panel highlight. Holding ctrl while dragging adds
another highlight layer.
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Highlight and Selection Interactions

View ~OVR Insv  ColType

Basic Behavior

Sample 1
sample 2
Sample_3
Sample_4
Sample_S

Drag sequence area: horizontal highlight
Sample_1 9 ghlig
sample_2
Sample_3
sample_&
Sample_S
Sample &
Sample_7
sample_&
Sample_3
sample_10

Drag ruler: column highlight

Sample_6
Sample_7
sample 8

Ctrl+Drag: accumulated highlight
*Clear all highlights: remove all highlights

Alpha Limitations

Some drag selections may extend beyond
the intended strain/row boundary. When
multiple highlights exist, paste targets the
most recently active highlight.

The ID panel and sequence panel use different selection models, so blank-area clicks, selection clearing, and right-click
menus may not behave identically.

U SeqWorkbench Alpha 03

Characters that are invalid for the current row's NT, RNA, or AA type are blocked. When highlights
exist, Delete removes actual sequence data from the most recent highlight, and ctrl+Delete
removes data from all active highlights. To remove only the visual highlighting, use clear All
Highlights .

To edit one sequence in a separate window, right-click its ID and select open Sequence in
Editor... . This modeless window can be switched freely with its parent viewer through Alt+Tab.
Apply creates one undoable change in the parent.

7. Editing Sequence IDs

1. Select exactly one row in the ID panel.

2. Put either an ID copied with Copy ID or suitable plain text from an external application on the
clipboard.

3. Keep focus in the ID panel and press ctrl+v , or use the rename command in its context menu.

4. Check for _2, _3,orsimilar suffixes added to duplicate names.
The main ID-panel context-menu commands behave as follows.

® Copy ID:copiesthe selected ID name. With multiple selected rows, it copies the selected IDs.

e Copy Sequence : copies only the current working sequence of exactly one strain, without a
header. This clipboard payload is not valid for renaming an ID.



e Copy as FASTA :copies IDs and sequences as FASTA. Multiple selected rows remain separate
FASTA records.

® Open Sequence in Editor... :opens the selected single strain in a separate modeless editor.

® paste ID / Rename ID from Clipboard : renamesone ID from copy ID data or suitable plain
text. Data produced by Copy Sequence is not applied as an ID.

e Delete Strain... / Delete Selected Strains... :deletes the selected strains. The operation
supports ctrl+z / ctrl+Y undo and redo.

® Move Sequence... : with exactly one strain selected, start the command and click a destination
ID to move the source immediately above it. Press Esc to cancel a pending move. The move
supports Ctrl+z / Ctrl+Y .

e Move to Bottom:moves the selected single strain to the end of the list and supports
Ctrl+Z / Ctrl+Y .
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ID Panel Interactions

Single sequence edit

Basic Behavior

ID Panel Option

Open a dedicated editor for a single sequence, or
Open Sequence in Editoc.

Copy ID
Copy Sequence
Copy 8 FASTA

copy and paste its ID and sequence data.

To reorder a sequence, select the move option and

then click a different sequence ID. The selected
sequence will be moved directly above the

sequence you clicked.

Copying and Pasting Sequences

Single-Sequence Editing Copy ID: Copies the sequence ID.

Edit the sequence ID or modify the Copy Sequence: Copies only the nucleatide
nucleotide sequence directly. sequence data. (Single sequence only.)

Display options for nuclectide data can Copy as FASTA: Copies both the sequence ID and
be configured in the Editor settings. nuclectide data in FASTA format.

Since the ID panel and the sequence panel use different selection models, behaviors such as clicking in the margin,
deselecting, and right-click menu actions may differ.
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Clipboard rename does not run when multiple IDs or no ID are selected. With multiple selection,
ID/FASTA copying and selected-strain deletion are available, but Copy Sequence does notrunand
directs the userto Copy as FASTA . Editor opening, ID rename, and movement follow the single-
row policy. Ctrl+Alt+V inthe ID panel retains its existing Paste as New Sequence meaning rather

than renaming an ID.



8. External alighment setup

1. Install MAFFT or Clustal Omega separately from the application.
2.0pen Alignment > Configure external aligners .

3. Select a local executable, or leave its path empty.

4. Save the settings and close the configuration window.

The executables are not included with or automatically downloaded by JU SeqWorkbench. A path
selected by the local user is stored in the existing QSettings. If the path is empty, the application
checks PATH for mafft or clustalo when an alignmentisrun. The test controls in the settings

window check the selected local executable with a temporary FASTA.
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External MSA Tool Setup

Sequence Man: |8 Configure extemal aligners

Setup Flow
Run & ol MSA_ External aligners are not bundled with this alpha build. Install MAFFT separately,

Alignment > Configure external aligners

Configure external aligners |20 28 o
) I MAFFT is recommended for alpha testing. It is not bundled; install it separatel)

Select the MAFFT or Clustal Omega
C:/Tools/matft-win/matft-win/mafft bat

executable path

| Auto-detect MAFFT | Test MAFFT | Open MAFFT download page

Use Test to confirm the executable works

*The path is saved as a local user setting
@ coniigure external aligners. b3

External aligners are not bundled with this alpha build. install MAFFT separately, then select mafit.bat. The app calls external tools through subprocess and
temporary FASTA files.

- MAFFT for alph:

[Choose mafftbat..|

p
ting. It Is not bundled: install it separately and select mafft bat
Auto-detect MAFFT  Test MAFFT  Open MAFFT downlcad page

~Clustal Omega (optional)

Clustal Omega is optional. U SeqWorkbench Alpha does not provide or download Clustal Omega. f you already have a local clustalo executable, you

Distribution Policy
The alpha distribution does not include
MAFFT or Clustal Omega binaries. Users

connect separately installed local

can select it here. For most alpha testing workflows, MAFFT is recommended.

Local Clustal Omega executable (optionall:  Cpticn Browse_ st Clustal Omega executables.

Select or auto-detect MAFFT, then use Test MAFFT before saving
Clear paths Save Cancel

U SeqWerkkench Alphs

9. Running MAFFT or supported aligners

1. Confirm that the current workspace contains at least two sequences to align.
2.Select Alignment > Run external MSA... .

3. Choose MAFFT or Clustal Omega.

4. Review the progress window and any error or log output.

5. On success, choose whether to open a new viewer, replace the current viewer, save the aligned
FASTA, or discard the result.
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Running MSA and Applying Results

v Y — % | Result Handling

I Running MAFFL.. . .

e Run external MSA._. ~ oot nnig After running MSA, review the
Configure external aligners |20 28

Elapsed 00:03 output in a separate result window.

Log preview. waiting for final captured output l You can choose whether to replace

Progress is indsterminate because this aligner does not provide reliable percentage progress | .
here. ! the current viewer or open the result

in a new viewer.

X
B R X
o MAFFT completed successfully.
Aligristy MAFFT - Note

Choase what to do with the ligned result.
MAFFT: recommended for most JU SeqWorkbench Alpha testing workflows. - Sequences: 35
| MAFFT path: C:/Tools/mafft-win/mafit-win/mafft bat

- Aligned length range: 1762-1762
MAFFT s recommended for alpha testing. Clustal Gmega ks optional and can

I Open aligned result in new viewer/window

only use an existing local executable; JU SeqWorkbench Alpha does not provide i directly. The ai creates a temporar

sl ende Replace curment viewer V. PP P Y
(Run Cancel

Project files (.dvproj) are not aligned

O ko e s iAsTA FASTA from the current viewer

Save now.

working sequences and passes it to
Show log Cancel

the external tool.
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The application creates a temporary FASTA, runs the external process, and reads the aligned FASTA.
Replacing the current viewer is recorded in edit history and clears highlights. After failure, a
temporary directory may be retained for diagnostics; its path and command are available in the
log.

10. NT, AA, DNA, and RNA transformations

1. Select the ID rows to transform. With no selection, all rows are targeted.
2.Use ctrl+D / AA View, Ctrl+W /DNA View ,Or Ctrl+E /RNA View .
3. Check the transformed, restored, and skipped counts in the status bar.

4. Use ctrl+z if the operation needs to be undone.

AA view translates NT source data in frame 0. DNA view returns to the retained NT working state
and does not arbitrarily reverse-translate AA-only records. RNA view switches the T/U display.

Transformations clear Sequence Panel and column highlights; RNA transformation also clears ID
selection.

The shortcuts for reverse, complement, and reverse complement are Ctrl+Alt+R, Ctrl+Alt+C,

and ctrl+Alt+X . With no selected range or ID row, they apply to all sequences.



11. Point Visualization

1. Under Analysis > Visualization , choose AA, NT, or Codon Point Visualization.

2. Enter 1-based positions, for example 10,25,50 .

3. Choose a reference sequence and filters, and set the required include/exclude options.
4. Click Run .

5. Review the Visualization, Counts, Detail, and Warnings tabs.
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Point Visualization: Setup

Input & Optians

(2)

Analysis  Sequence Management (Planned) Web Resources k
- fossication  Courts Deal Warrings
T Preoet [AA] example_set! v Save | Overweiie selected preoet Delete
Visualization b Point Visualization (AA) es: - - — " esizaton | Ve ot v @ fomatony @ inckoie @
Clustering / Classification > Point Visualization (NT) et (D11 T IR0 ST AR AT A0 ATE
Siop codon hunding  Funcate #t i itep.
Point Visualization (Codon) |- - (0 inchude refewece sequence

1d ) Croate pe-stroin detad e
= 18 ¥im bt o3 il of 3
- Fo -

Region Visualization

Refrerce ustomatic siecticr)

(0 Comvert vieeer lmpiay o the analyes bacs ik Teghight

Input Panel

Press R 10 geeeate resuls

Set Preset, Unit, Position, Stop codon
handling, Filter, and Reference. Coordinate
meaning changes depending on AA, NT, or

Codon mode.

Output Panel pm =
For the same set of positions, switch among

logo plots, mutation maps, entropy, major

allele frequency, composition bars, and other

output types.
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Point Visualization provides logo plots, heatmaps, binary and categorical mutation maps, entropy,
major allele frequency, excluded counts, variant bars, and composition stacked bars for selected

positions.
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Point Visualization: Figure Adjustment

. Figure controls & Save

T e

Vissalization  Counts  Detsl  ‘Waenings

S S—

Visualizabon  Logo piat ~ () ens onformatice)

b ity @i @ecste s

L

Coden logo plot

Bits

C—-I\C—-

By ET x4

i: GA ble

P051t|0n

- — .:""‘_" !“‘-" 1-13 100-102
0 - —— GAG -
101 164 170 324 370 Selected codon start-end / reference codon
G N
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Figure Options
Adjust the title, axis labels, ticks, scale, text size, font,

and style, then redraw using Rerender.

Visualization area

Multiple visualization modes are available, including
Logo Plot. The rendering style may vary depending
on the selected visualization mode and sequence
unit (NT, AA, or codon). For example, a codon logo

plot displays each codon as a three-character token.

Save
Use Save figure to export PNG/JPG images. For
papers or reports, add numbering and captions later

in PowerPoint or other layout tools.

Selecting a row in Counts or Detail highlights the corresponding parent-viewer positions and

sequence rows when the sequence units are compatible. Results can be exported with the CSV and

figure save controls.

Presets are stored in the user's settings location. The current distribution has no dataset-specific

marker positions as defaults.

12. Codon logoplot

1. Choose Logo plot in AAor NT Point Visualization, or codon logo plot in Codon Point

Visualization.

2. Adjust the gap, stop, unknown, and bits/frequency options.

3. Choose the font, size, axis visibility, and publication style.

4. Render again and save the figure.
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Point Visualization: Tables and Viewer Highlighting

- s e0 85 90 5 100 105 110 115 120
mm‘f 2) Sens e e ]
flew Group by variant (Ds in cne cell) ~  Filter Press CirlF o focus type to filte Clear Sort  Input order Sample_L

sample_2
N pasiticn Refan Muaa Seqins Sample_3
Sample_4
Sample_S
sample_6
sample_7
Sample_8
Sample_9
Sample_10
Sample 27 Sample_11

Position

Tempe

Sarmple.S Sample 13

Sample_11Sample_2:Sampie_20 ]

s 333333 3
a0 0 00 0 8 o
Z( )= |- [T|o]=]"

Sample, 18 sample_16

Result Tables sample 22

The Counts tab provides position-level summaries, while the Detail tab Sample_25
provides strain- and mutation-level data. Search and sorting help narrow Sample 28

down items quickly. gemple 30

Sample_34
sample 35

Key Linkage

Selected mutation information in the table highlights the corresponding
strain and position in the viewer, reducing back-and-forth between tables

and alignment view.
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A codon logo plot displays each codon as a three-character token. Observed complete tokens such
as GAT, -AT, A-T, AT-, NAA,and TAA remain distinct. Gap-containing Codon, Codon
Containing Ambiguous Bases, and Stop Codon classifications control only color and legend
content; category names are not rendered as logo glyphs. Canonical codon colors are assigned by
codon identity.

13. Region Visualization

1.Open Analysis > Visualization > Region Visualization .

2. Enter one or more start-end ranges.

3. Choose the reference sequence and profile or summary options.
4. Run the analysis and review the figure and region metrics table.

5. Save output with Export CSV or Save figure.
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Region Visualization: Regions and Figures

Region Definition

. 1A4] et mampie o
] A ht - . -
Aaghne o 1050 ogion B 0220 o, 110140 i 1 200-508 Define multiple regions using presets or manual
°« = input. Layout options include Panel and
e 2
Concatenate modes.
(s} nive T
Metric
() Coton X-axis. anmotation labeis by mgien . .
e Omctte g O mcrue tntrown O (e 0 xuse 9 ot @ 203 @ 53 Calculate region-centered metrics such as entropy,
Fot 1GE8  ~ v DEiVe S o Style Detstt G metrid Lk
m gap/unknown rate, non-reference rate, mutation
Region B (10-200)
map, and strain-wise profiles.
FER
g
£
& 24
T T T
- - o o Performance Note
10-49 50-99 100-149 150-199 2000
AA position Lazy rendering is not yet implemented. Rendering
O aliowed Ragon & :!-'Mw'lv"w"l"\l:?w‘ b I . h I
S v om0 o g 1040 may be slower with many sequences or color
e sty o . . .
display enabled. Turning off Residue Colors can
improve responsiveness.
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Region Visualization covers variation by range, entropy, profiles, and burden summaries. Figure
output supports PNG/JPEG and SVG/PDF paths. The window is currently English-first, and clicking
a result cell or figure point does not highlight the parent viewer.
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Region Visualization: Metrics Table

Controls

Table View

w Sort column  position v Direction ascending  Scope within each region

5840w Show metrics table opens computed

onllneg-ons Region A Megion® FRegionC  Region D
region label unit gositicn entropy observed tokens toke_summany valid_count exchuded count results as tables, including all-region
0 Fegion A a@ 10 2.5259769188029957 AGLRQRTVW A G4 L P2 Q2 R T2 VT W 34 . .
1 RegnA a2 11 25327195351219203 CDGRRSTVW €1: De2: Gl3: P R §:3; T Vs et 30 5 views, per-region tabs, and long-form
2 RegonA @ 12 25306006218550014 ACGLASTVW AT C 63 L Q3 SE TV WS 3 4 detail views.
3 RegnA 4 13 26652399286796367 ACGLMPARSY AT C1 G2 LT M P Q2 R S3 V2 3 2
4 RgonA @ 14 270768021233142  ACGXLQRSVW AT4CZ G K2 LS Q2 RE 54 VT Wi 34 1
5 RegenA w15 28501169519558163 ACELNRQRSMW AT CS B3 L ML P2 QL R ST VAT WY 3 1 Sorting and Search
&  Region A a» 16 29220024616785656 ACEXLMNQRS A3 C4 ET, K2 L M2 N QL RI0 82 3 1
7 RegionA a2 17 3.154550938240354 CEILKMNQRSTY CZ E1; 12 K4; M5; N8 Q4; R1; S35 T w2 3 2 Use Table view, Sart column, Directic\n,
B8 Region A & 8 2.496877994577654 ACDEXLMOQRY A2 3000 U MO LRSI Y £ .
Scope, and Search options to narrow
9 RegonA a2 19 30130059710789405 ACEKLMNQRST AT, C1ES; K4 L3 M2 N2 QU R0 S2, T 2 3
10 RegonA s 20 30520121205143788 AEGIKLORSTY AT B4 B2 LT K5 LS Q2 R ST T V2 33 2 down the rows you need.
11 RegomA a3 21 30467949406953985 ADEGKLORSTWY AT DL ET G K2 L2 Q5 RS 52 TI0, W1 V1 32 3
12 RegionA a2 22 3124226763508437 ADEGIKLQRSTY A3 D4 £1, G0, 13, K0 L2 Q2 R ST ¥ 3 4
13 RegionA 3@ 23 31363247T1I025711 DGLKUNQRSTWY D2 G 1K1 LS NiTo Q1 R S0 T Wi3: i 34 1 Exporl:
16 RegienA a2 24 2480090781663233 DEGLLNSTMWY D00 B4 61 KT L2 T S TV WET i 3 1
15 RagienA 4 25 29357417972482365 AEGLNRSTWY AT ET: 6 LT: NS R3: S5 T4 W3 ¥ 34 1 Use CSV Export to save the current table.
16 RegienA a3 26 2147805873542275 EGLLNRSTV 1, G201 L2 N R3; S T2 VS 34 F_ For very large detail tables, the preview
Loy o |
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and full export range may differ.



14. ID/Name-based Grouping
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Grouping and Classification Overview

Analysis menu agement (Planned) Web Resources

Visualization > ST Clear all highlights Seq
Clustering / Classification > Similarity Clustering

=loca AA Marker Classification

ID/name Grouping

STCAGCCTGCTGTCAGAART

Similarity Clustering

Groups strains by NT or AA
sequence similarity and generates
result tables and grouped FASTA

outputs.

ID/name Grouping
Classifies sequences based on
keywords in the sequence ID or
description. Examples: Group_A,

Year_2024.

AA Marker Classification
Defines groups using combinations
of conditions at specific AA
positions. Example: position 10 = A,

position 25 = G.

Common Behavior

After successful classification, the
setup window closes and the result
table is brought forward. If
validation or runtime errors occur,
the setup window remains open for

correction.

Each classification feature uses the current viewer working state and can export grouped FASTA files when needed.
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1.Open Analysis > Clustering / Classification > ID/name Grouping .

2. Create a ruleset with New , then add group rules.

3. Enter a neutral group name such as Group_A and one ID pattern per line.

4. Review case sensitivity, boundary matching, multiple-match, and display-format options, then
save.

5. Choose whether to show the Results Table and save grouped FASTA, then run the grouping.

The application compares each current Sequence ID/name string with the rule patterns to form
groups. On success, the configuration window closes and the Results Table is brought forward after
the completion message. On validation or runtime failure, the window remains open. Normal row

selection in this Results Table is not linked to parent-viewer highlighting.
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ID/name Grouping

m = o b4
leset:  example_set_country ~ New Save Delete (user only) Copy... Rename. Keyword_based Grouplng
fault areup :

Assign groups using words or patterns contained in

erns (one per line, substring matching): the ID or description. Enter one pattern per line.
Korea

KR
KOR

Matching Options

- Group - Delete copy
Run/Export s -
Y Wi Choose case sensitivity, conservative boundary
L op

@ Case-sensitive matching matching, first/all match behavior, and matched-

(D) Show resutt table

@ save grouped FASTA files display style.

(C) show/save all overlapping rules (multi-match)

Matched display ~ group:pattem ~

@ Remove duplicate Matched values

@ Frevent overmatehing short abbrevistions (1-3 characters) EXPD rt
- O M“"'l"'"’"“'l'““”""'mk“ Supports classification result tables and grouped
Ex(::me Y T FASTA export. AA-only records are written to
fun Cancel separate *_aa_only FASTA files.
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15. AA Marker Classification

1.Open Analysis > Clustering / Classification > AA Marker Classification.

2. Because there is no built-in default ruleset, create a user ruleset with New .

3. Add groups and conditions, then enter a 1-based Position and Allowed AA values.

4. Save the ruleset and choose stop handling, multiple-match, Results Table, and grouped-FASTA
options.

5. Click Run and review the output.

Position accepts digits only and then undergoes the existing range validation. Allowed AA is
normalized to uppercase and accepts only supported characters. Incomplete or invalid editor
buffers are not stored in the model. When moving to another rule, the application warns that
unapplied values were discarded and displays the clicked rule. A completely blank new condition
can be discarded without a warning.
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AA Marker Classification

Ruleset

Save  Delete (ueronly)  Copy Rename.

A saved set of marker rules. User-defined rulesets can

Allowed A teg. D/ DE/DE/ /-0 be saved, copied, and deleted.

Rules and Conditions
Each rule represents one group. Multiple conditions

define allowed characters at specific AA positions.

- Condtion - Condtion

. Group - Group cCopy [import rules fcaiected group name: &

Input Validation

C Smu.'m-unm)‘.snmq‘:umu o“_ Position accepts digits only. Allowed AA accepts valid

amino-acid characters only. Incomplete conditions are

not applied.
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On success, the configuration window closes and the Results Table is brought forward after the
message. On failure, the window remains open. User rules continue to use the existing
typing_rulesets.json Storage format.

16. Similarity-based Clustering

1.Open Analysis > Clustering / Classification > Similarity Clustering.
2. Choose NT or AA comparison mode and a clustering threshold.

3. Set gap and ambiguity handling, full-sequence or manual range, and heatmap, dendrogram,
and variation-range-table options.

4. Run it for the selected ID rows, or for all current sequences when no rows are selected.

5. Review the Results Table and any optional figure, FASTA, or result bundle.

At least two sequences are required. If lengths differ, the application asks you to check the
alignment. A manual range uses 1-based coordinates in the current comparison mode. On success,
the configuration window closes and the Results Table comes forward; on failure, it remains open.
A Results Table row highlights cluster members, while a variation-range row highlights members
and, where possible, the column range in the parent viewer.
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Similarity Clustering

M Options Results

Comparison mods: O NT (nuclestide sequence) ) AA (aminc-ac d sequence)

p— P v e Choose NT/AA mode, similarity Review cluster summaries, pairwise
Comparison scops: Full ssquence ~ 100-500 ) . . . .
threshold, gap/unknown handling, similarity, differing regions,
(O ek gops =) i <ormpisicn (- % - sunts. 6.2 matchl and comparison range. heatmaps, and FASTA bundle export
T aembaguity handiing (WR/Y 12 19T amBiguoUs BOSRions )
. —T options.

Rtsuit driplay

18D Show variation rangs summary table and highlight on click
() Show similarity heatmiap

L]

() Shew dendragramn (average linkage)

@ Auto-switch display made when needed

) Save chuster FASTA files
() Export result bundie to a folder (CSV/FASTA, #tc)
(=]

JU SeqWorkbench Alpha

17. Results Tables and viewer highlighting

1. Select a row in Point Visualization Counts/Detail or a Similarity Results Table.

2. Check the highlighted ID rows and positions in the parent viewer.

3. If adisplay-mode mismatch message appears, compare the analysis mode with the current
NT/AA display.

4. Use Clear All Highlights when the linked result should be cleared.

Not every Results Table is linked to its parent viewer. The confirmed links are Point Visualization
and Similarity Results Tables. Normal row selection in Region Visualization, AA Marker
Classification, and ID/Name-based Grouping tables does not provide the same linkage. ctrl+C ina

table copies selected cells, including headers, as TSV text.

18. AB1 chromatogram workflow

1.Use File > open toopen AB1/ABI as a new document.

2. To add it to the current viewer, select AB1 under File > Import... .

3. Choose whether to show the trace window and whether to use original or reverse-complement
orientation.

4. Review the trace, basecalled sequence, quality summary, and warnings.



5. Adjust the start/end trim range and import in the required orientation.

The application reads the basecalls already stored in the AB1 file and does not perform new
basecalling. The trace window provides positional scrolling, previous/next navigation, zoom, and
original/reverse-complement display. Duplicate IDs are adjusted when multiple AB1 files are
imported.
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Sanger AB1 Chromatogram Workflow
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. Select Original or Reverse complement orientation, adjust the trim range if needed, and
summaries.

import the sequence into the viewer.
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19. Exporting tables and figures

1. Export main sequences as FASTA, a CSV sequence table, or TXT through File > Export
sequences...

2. Use a Results Table's CSV export button or its context-menu/copy commands.

3. Use the save controls in Point, Region, or Similarity figures.

4. When grouped FASTA output is enabled for grouping or classification, confirm the destination

and overwrite choice.

Project save and data export are separate operations. ctrl+s saves the project; it does not
overwrite the source FASTA. AA-only records may be separated into AA FASTA and are not arbitrarily
converted to NT. A Duplicate Viewer blocks project and viewer-level sequence-data exports.



20. Saving and reopening projects

1.Use Cctrl+S Or File > Save Project .
2. Choose a path for the first save or for an independent project copy.
3. After ending the session, reopen it with Open Project... .

4. Check sequence order, current working state, and display settings.

Projects preserve original/current NT and AA working states and related viewer state. Undo/Redo
history is not saved in the project, so a reopened session starts with new history. Keep a separate
backup of project files during alpha testing.

21. Troubleshooting

1. If startup is slow, confirm that the startup screen appears first and wait for the first main-
window event.

2. If an aligner executable error appears, check the configured path and pATH .

w

. If Similarity or Point highlighting is not visible, align the NT/AA comparison mode with the
current display type.

. If FASTA paste is rejected in the Sequence Panel, use Ctrl+Alt+V .
. To copy multiple records, use Copy as FASTA ,not Copy Sequence .

. The main ctrl+F not performing a search is a known alpha limitation.
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. During large analyses, respond to the preflight notice, wait for the working indicator, and
confirm that result generation has completed.

A configuration window that reports an error remains open so that its values can be corrected and
run again. In an external MSA failure window, use Show log to inspect the command, output, and
temporary path.

22. Known limitations

In summary, current limitations include separately installed external aligners, no cross-session
Undo restoration, large-data performance, limited advanced AB1 functions, no main-viewer Find
implementation, some English-first Ul, and limited Results Table linkage. See
known_limitations_en.md for the exact list.


https://user92-11.github.io/JU-works/docs/limitations/

23. Reporting feedback and bugs

1. Check the current alpha version under Help > Version Information .

2. Record the input type used for reproduction—FASTA, AB1, or project—along with sequence
count and approximate length.

3. Record the click sequence, expected result, actual result, and any error message.

4. If possible, reproduce with neutral examples such as Sample_1, Sample_2 ,and positions 10,

25, 50, with personal or sensitive sequences removed.

5. Report through the current Issues or Discussions path shown under Help > User Guide .

Before attaching a project or real sequence, confirm that the data may be shared publicly. Redact
local executable paths and user-profile paths from reports.
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