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Abstract: Multiple sequence alignment trimming can help improve phylogenetic signal and reduce
computational load. ClipKIT trims multiple sequence alignments by retaining phylogenetically
informative sites and removing all others. Here, we present a web browser application for ClipKIT,
which supports DNA, protein, and codon data types in FASTA format. The web browser application
can process one or many multiple sequence alignment files, which users can subsequently download.
Users can also view the trimmed multiple sequence alignment using a web-based multiple sequence
alignment viewer. ClipKIT is available at https://clipkit.genomelybio.com, is free and open to all
users, and there is no login requirement. ClipKIT in the browser aims to broaden the accessibility of
web-based tools for phylogenetics research.
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ClipKIT, a multiple sequence alignment trimming toolkit, is available in the browser. FASTA
file(s) and arguments are input and processed in the cloud. Output files can be downloaded and
viewed.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Introduction

ClipKIT is an efficient software that conducts multiple sequence alignment trimming for
phylogenomics [1]. While most algorithms aim to identify and remove highly divergent sites in
multiple sequence alignments [2], ClipKIT identifies phylogenetic informative sites and removes all
others. Benchmarking revealed that ClipKIT outperformed other multiple sequence alignment
trimming tools, such as Gblocks [2], BMGE [3], trimAl [4], and Noisy [5]. ClipKIT is flexible, featuring
numerous modes for multiple sequence alignment trimming.

Although ClipKIT has been adopted by numerous researchers, ClipKIT is only available as a
command-line tool and is, therefore, difficult to use for non-expert bioinformaticians. Moreover, there
is a dearth of tools that enable multiple sequence alignment trimming in the browser [6],
underscoring the broad inaccessibility of trimming multiple sequence alignments to non-experts.

Here, we present ClipKIT in the browser, a user-friendly application for multiple sequence
alignment trimming using cloud-based resources. Currently, ClipKIT runs using resources from
Amazon Web Services (https://aws.amazon.com/). Since first launch, ClipKIT in the browser has
processed about 250 files per month.

CLIPKIT WEB-APPLICATION

ClipKIT in the browser works on all web browsers. The web interface provides a ‘Help” section,
which includes exemplary files, a tutorial, and other helpful information for using the toolkit (Figure
la). Minimally, users upload a multiple sequence alignment file. Then, the input file and default
argument specifications are sent and processed by cloud resources, alleviating the user from
providing any computational resources. Elements of the web interface are discussed below.
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Figure 1. ClipKIT in the browser landing page. The landing page directly takes user’s to where files are
uploaded. (a) The header bar provides key links, including the ‘Home’ page (depicted here), the ‘Help’ page that
contains additional information about using ClipKIT in the browser and exemplary files to test running the
software. Other tabs include documentation for the command-line interface (CLI) tool, other software our team
has developed — such as PhyKIT [7, 8], BioKIT [9], OrthoHMM [10], OrthoSNAP [11], and other algorithms —

that may be of interest to users, and, lastly, contact information in case users have feature requests, comments,
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or questions. (c) Users can specify what trimming mode to use, and sequence type (amino acid, nucleotide, or
the default, auto-detect). Users can also specify if the input data is a codon alignment; if so, sequence type is
ignored and assumed to be nucleotides. (d) The “Trim FASTA(s)’ button catalyzes the file processing using cloud-
based computing resources.

Input Data and Arguments

ClipKIT in the browser takes one or more FASTA files as input (Figure 1b). The user can then
specify the trimming mode used, sequence type (default is to auto-detect sequence type), and
whether the multiple sequence alignment is a codon-based multiple sequence alignment (Figure 1c).
The various ClilpKIT modes are kpic (keep only parsimony informative and constant sites), kpi (keep
only parsimony informative sites), gappy (keep sites with few gap characters based on a hard
threshold), and smart-gap (dynamic determination of gappyness threshold); combinations of
kpic/kpi and gappy/smart-gap (such as kpic-gappy) can also be used. ClipKIT also supports codon-
based trimming; if one site in a codon is trimmed, the whole codon will be removed. ClipKIT also
has a c3 mode for trimming, eliminating the third codon position from an alignment. Thereafter, users
can catalyze file processing (Figure 1d). After doing so, the “Trim FASTA(s)’ button will update with
a loading spinner and the text will read as ‘Trimming’, indicating to the user that processing is
underway.

Results and Output Information

After processing the file(s) using cloud resources, the browser will automatically update with
the results and descriptive statistics. Specifically, there are summary statistics about the number of
files processed and the total percentage and number of trimmed sites (Figure 2a). Users can also
download all results files at this time.
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Files Processed: 1
Total Trimmed: 10.82% ( 25/ 231)
ClipKIT Version: 2.1.3
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Mode: smart-gap
Sequence Type: aa
Codon Alignment: no

Trimmed: 10.82% (25 /231)
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Figure 2. ClipKIT in the browser results and output. (a) Summary information about all processed files is
provided. This includes how many files were processed and the total percentage and number of trimmed sites
as well as the total number of sites examined. The version of ClipKIT is also specified. (b) Thereafter, information

about individually processed files is provided, including the trimming mode used, the sequence type, whether
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the file represents a codon alignment, and the percentage of sites trimmed. (c) A multiple sequence alignment
viewer enables users to easily examine the resulting trimmed multiple sequence alignment file. Buttons are also
included above the viewer to the right for downloading, copying the results to the clipboard, and closing the file

information.

Thereafter, information regarding individually processed files is presented (Figure 2b). This
includes what trimming mode was used, the sequence type, if the alignment is a codon, and the
percentage of the alignment trimmed, including the number of sites trimmed out of the total number
of possible sites. A multiple sequence alignment viewer also displays the trimmed alignment (Figure
2¢), enabling users to quickly inspect the resulting output file. Above the multiple sequence
alignment viewer to the right side are buttons to download, copy results to the clipboard, or close an
individually processed file.
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