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Abstract: This is a quick report on embeddings computed for 569 thousand proteins from the
UniProtKB Swiss-Prot protein dataset. Anyone can easily download the pre-computed 128D
ProteinCLIP embeddings for similarity search, visualization, down-stream tasks, and more! You
can access the processed DS569k dataset easily through https://huggingface.co/datasets/
donnyb/DS569k. We conclude by showing a couple use cases of DS569k: 2D projected scatterplot
and similarity search interface with filtering.

1 Introduction

Neural network embeddings are very powerful at representing patterns in data in a fixed-
dimension vector. By converting protein sequences into embeddings, people can leverage existing
machine learning algorithms that require fixed-dimension vectors (similarity search, clustering,
projection, and more).

In this paper, we’ve taken a powerful model ProteinCLIP [7] that produces protein embed-
dings in a joint embedding space with functional descriptions to embed the Reviewed (Swiss-
Prot) Dataset! from UniprotKB [2]. We also add NCBI Taxonomy [6] information for filtering.
The dataset is called DS569k.

We contribute the data in parquet format that can be used in a couple lines of code (see
Figure 1). We hope the ease of access can foster new interfaces, reapplication to existing machine
learning algorithms, and analysis of known and unknown proteins.

@ import pandas as pd
1 = pd.read_parquet("https://huggingface.co/datasets/donnyb/DS569k/
resolve/main/DS569k.parquet")
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Figure 1: In a couple lines of code, you can fetch the dataframe which contains the entire DS569k
dataset. The first seven rows above were screenshot from https://huggingface.co/datasets/
donnyb/DS569k.
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2 Usage

You can either download the data, then import wherever you’d like, or you can directly read
like shown in Figure 1. The download link is: https://huggingface.co/datasets/donnyb/
DS569k/resolve/main/DS569k. parquet. We recommend using the Pandas library for the ease
of use in Python (see Figure 1). Alternative huggingface data download options are shown on
the main dataset page: https://huggingface.co/datasets/donnyb/DS569k.

If you're using Pandas, you can then access the embeddings easily by simply indexing the
column as DS569k["embedding"]. Please see all the columns at https://huggingface.co/
datasets/donnyb/DS569k.

3 Specification

The entire dataset in the parquet file is 301 Megabytes and 569,192 rows. Each row represents
a UniprotKB protein from the Reviewed (Swiss-Prot) Dataset? [2]. We filtered out proteins
greater than 3000 residues long to reduce computational costs.

For each protein, we computed the ProteinCLIP [7] projected ESM2 [4] model embed-
ding. To reduce computation, we used the smallest ESM2 model, the esm2_t6_8M_UR50D and
the corresponding ProteinCLIP projection. Specifically we took the last layers embeddings
from esm2_t6_8M_UR50D, normalized the results with the 2-norm, then projected it with the
proteinclip_esm2_6.onnx model. The result is a 128-dimensional vector per protein.

We heavily reused the excellent ProteinCLIP [7] code?® to easily use the esm2_t6_8M_UR50D
and proteinclip_esm2_6.onnx models. All the credit goes to them [7]. If you want to embed
more proteins, use their repository or alternatively we distilled some of their code in one file*
for ease of use.

For the other columns, we parsed the description from UniprotKB [2] into the UniProt
accession, protein name, organism name, ncbi_taxonomy_class, ncbi_taxonomy_phylum, and
more. We used the https://github.com/zyxue/ncbitax2lin [8] library to grab the NCBI
Taxonomy information. All credit goes to UniprotKB [2] for the data.

4 Examples

To show how simple DS569k is to use, we created a couple examples.

First, we simply uploaded a 250k sample to the Nomic Atlas service. They take embeddings
and reduce them down to 2D points for visualization. They also layer on topic modeling to label
regions of text. See Figure 2. The result is a map that we can explore the space of known proteins
with labeled regions. Zoom in and interact for yourself on Nomic: https://atlas.nomic.ai/
data/donnybertucci/lackadaisical-goodfellow/map/519a3223-f6cd-4ff0-add6-28de33c0be37.

Second, we created a similar protein search web interface. In the interface, we have a text
box for an input query and display cosine similarity between the top similar proteins among
the entire DS569k. In Figure 3, we query with a protein with unknown function found in the
Ganaspis hookeri wasp venom [1, 3, 5] downloaded from https://venome.cqls.oregonstate.
edu/protein/Gh_comp2027_cO_seql against other DS569k proteins in the Insecta taxonomic
class. The code for the viewer in Figure 3 is at https://github. com/xnought/DS569k-viewer.
Hopefully finding structurally similar proteins embedded with similar functions will reveal pos-
sible functions of the query protein.
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5 Conclusion

We provide a simple way to use pre-computed embeddings in the DS569k dataset at https:
//huggingface.co/datasets/donnyb/DS569k. These embeddings can be used very easily to
create interfaces or do protein analysis within Python Pandas or any other dataframe library.

Acknowledgements

Thank you to Dr. Nathan Mortimer and Michael Youkhateh for the feedback to add NCBI

Taxonomic data to the dataset as a helpful field to filter by. The DS569k viewer example was
also built with them in mind.

NOMIC cus

Proteins from Swiss-Prot w/ ProteinCLIP

Help ~ Share D

Reneviing, GiEme, Clmeine) ¢

JAminoJAcidsi(4)

OxVgenasc

Rl (e Y

Reptidelchaintelongatior

STOTEInIKinaseY ()8 Eptae)(2)

Py, DeydEess, Add

- ¢ i o
[DNAIRecombination] Y

WA (3 b ¢

B & ; , sl

doxin¥iEerrochelatase

YOI DO

2ibosomaljPioteinsi(3)
w

* # Biochemistiy
Mitochondrial.Transport My, N7
RLWGAKPSOAGHEKEWAEAPOEAPGANSGRLGPG
AR GAP AW PALLALARPARL COACGLAPLD N . 0
SGTAPFHSRASGERQRRLEPQLQHESRCRSSTPADAWRAEA ” )NAReplication¥(6)8
A ARG SAARRRGRO LG

¢
sy ERSEERe CRE - <

Immunology %

Ceil olog (o)

Ml RagERsh (1)

Sl RegpEon

itochonduaiferoteasel

DS569k Viewer

Protein Sequence (input/

MMITFQCLIGILLIANNLAFDICKA:

SNPRI
LPKLKILYLDNNNLESIPDKLFFGLDSL

Filter

(Insecta [class] X

Query 569k Database

= | Protein singed
wings 2

Leucine-rich repeat
protein soc-2 homolog

sz | Leucine-rich repeat

protein soc-2 homolog

MeIEEeS (17)

distone]

represent similar

KMQCGSFEVTTNTINNLIKCSM
FFGLIMSLKRIDLK

[‘samvs o |Leucine-rich repeat
protein soc-2 homolog

[ osvexs o | Leucine-rich repeat

protein soc-2 homolog

repeat protein soc-2 homolog

‘ wzess o | Tubulin-specific
chaperone E

((esowas = | Leucine-rich repeat

protein soc-2 homolog

aaxwn o | Leucine-rich repeat

protein soc-2 homolog

sapu77 o | Leucine-rich repeat
protein soc-2 homolog

samo o | Leucine-rich repeat
protein soc-2 homolog

SDVNEISKIFLNVIEGENIDTAEVILENCLIVHDFNWYLPIFIVSGRELPFWLTISKRYEVYLY YLRAIETLESLTLSMINTLVIGSKAFDINPYLKTLRIKNNNFVKLDAKNPFWGLHNLEILEISKNK
LQKTEIDKIHKYFGDEFILIDY

Leucine-rich repeat

protein soc-2 homolog

peasz0 2 | Protein halfway

saaver | Leucine-rich repeat

protein soc-2 homolog

Figure 3: A query interface to find similar proteins within DS569k.

proteins.
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