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Abstract 

Multiple sequence alignment trimming can help impro v e ph ylogenetic signal and reduce computational load. ClipKI T 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 FAS TA f ormat. T he w eb bro wser 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 vie w er. ClipKI T is a v ailable 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. 

Gr aphical abstr act 

I

C  

q  

m  

s  

p  

m  

s  

f  

t
 

s  

i  

 

 

 

 

 

 

 

 

 

 

 

R
©
T
(
o
p
j

D
ow

nloaded from
 https://academ

ic.oup.com
/nar/advance-article/doi/10.1093/nar/gkaf325/8117333 by guest on 13 June 2025
ntroduction 

lipKIT is an efficient software that conducts multiple se-
uence alignment trimming for phylogenomics [ 1 ]. While
ost algorithms aim to identify and remove highly divergent

ites in multiple sequence alignments [ 2 ], ClipKIT identifies
hylogenetic informative sites and removes all others. Bench-
arking revealed that ClipKIT outperformed other multiple

equence alignment trimming tools [ 1–5 ]. ClipKIT is flexible,
eaturing numerous modes for multiple sequence alignment
rimming. 

Although ClipKIT has been adopted by numerous re-
earchers, it is only available as a command-line tool and
s, therefore, difficult for nonexpert bioinformaticians to use.
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Moreover, there is a dearth of tools that enable multiple se-
quence alignment trimming in the browser [ 6 ], underscoring
the broad inaccessibility of trimming multiple sequence align-
ments to nonexperts. 

Here, we present ClipKIT in the browser, a user-friendly
application for multiple sequence alignment trimming us-
ing cloud-based resources. Currently, ClipKIT runs using
resources from Amazon Web Services ( https://aws.amazon.
com/). Since first launch, ClipKIT in the browser has pro-
cessed ∼250 files per month. When used with other tooling—
such as the MAFFT online service [ 7 ] and the IQTREE web
server [ 8 ]—ClipKIT in the browser enables rigorous phy-
logenetic analysis without needing command-line expertise,
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Figure 1. ClipKIT in the browser landing page. The landing page directly 
takes users 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 
e x emplary files to test running the software. Other tabs include 
documentation for the command-line interface (CLI) tool, other software 
our team has de v eloped—such as Ph yKI T [ 9 , 10 ], BioKIT [ 11 ], OrthoHMM 

[ 12 ], OrthoSNAP [ 13 ], and other algorithms—that may be of interest to 
users, and, lastly, contact information in case users have feature 
requests, comments, 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, the sequence type is ignored and assumed to be 
nucleotides. ( d ) The “Trim FASTA(s)” button catalyzes the file processing 
using cloud-based computing resources. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 e xamined. T he v ersion of ClipKI T 
is also specified. ( b ) Thereafter, information about individually processed 
files is provided, including the trimming mode used, the sequence type, 
whether the file represents a codon alignment, and the percentage of 
sites trimmed. ( c ) A multiple sequence alignment vie w er enables users 
to examine the resulting trimmed multiple sequence alignment file easily. 
Buttons are included abo v e the vie w er f or do wnloading, cop ying the 
results to the clipboard, and closing the file information. 
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broadening the accessibility of commonplace analyses in evo-
lutionary biology. 

ClipKIT web-application 

ClipKIT in the browser works on the latest versions of major
browsers like Chrome, Firefox, Edge, and Safari. The web in-
terface provides a “Help” section, which includes exemplary
files and other helpful information for using the toolkit (Fig.
1 a). 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. 

Input data and arguments 

ClipKIT in the browser takes one or more FASTA files as in-
put (Fig. 1 b). The user can then specify the trimming mode,
sequence type (default is to auto-detect sequence type), and
whether the multiple sequence alignment is a codon-based
multiple sequence alignment (Fig. 1 c). The various ClilpKIT
modes are kpic (keep only parsimony informative and con-
stant 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 thresh-
old); 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 trim-
ming, eliminating the third codon position from an alignment.
Thereafter, users can catalyze file processing (Fig. 1 d). After
doing so, the “Trim FASTA (s)” button will update with a
loading spinner, and the text will read as “Trimming,” indi- 
cating 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 num- 
ber of trimmed sites (Fig. 2 a). The specific version of Clip- 
KIT being used in the browser application is also noted; thus,
there will be congruence in the results outputted by ClipKIT 

in the browser and the corresponding version implemented in 

the command-line. Users can also download individual result 
files or all results at this time. 

Thereafter, information regarding individually processed 

files is presented (Fig. 2 b). 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 num- 
ber of sites trimmed out of the total number of possible sites. A 

multiple sequence alignment viewer also displays the trimmed 

alignment (Fig. 2 c), enabling users to inspect the resulting out- 
put file quickly. Above the numerous sequence alignments are 
buttons to download, copy results to the clipboard, or close 
an individually processed file. 

Processed files are maintained for the duration of the user’s 
session. The input file is not kept during the session. We note 
that users are responsible for ensuring that any data shared 

do not violate privacy laws or contain personally identifiable 
information unless explicitly authorized and that all data are 
handled following the General Data Protection Regulation. 
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ata availability 

lipKIT is freely accessible in the browser at https://clipkit.
enomelybio.com . Users are responsible for ensuring that any
ata shared does not violate privacy laws or contain person-
lly identifiable information unless explicitly authorized and
hat all data are handled in accordance with the General Data
rotection Regulation (GDPR). The full terms of use are avail-
ble at https:// clipkit.genomelybio.com/ #/ terms . The user in-
erface was developed using Vue and JavaScript. The back-
nd was written in Python. Tutorials and documentation are
vailable on the “Help”page https://clipkit.genomelybio.com/

/help . 
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