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Highlights
•	 Modular library prep

•	 Broad input range, including low input

•	 Multiplexing capability with unique dual indexes

•	 Integration with third-party protocols

Introduction
Element Biosciences has made next-generation sequencing 
(NGS) accessible to all labs by dramatically reducing costs 
while elevating the benchmark for the quality of genomic 
data and flexibility.¹ Innovations to the core technology, avidity 
base chemistry (ABC), streamline and accelerate the NGS 
workflow, enabling direct loading of nearly any linear library for 
sequencing—including a third-party library.

The Elevate Mechanical Library Prep Kit and the Elevate 
Enzymatic Library Prep Kit offer DNA library prep solutions 
for labs that prefer to capitalize on ABC with a fully integrated 
NGS workflow. Built on a foundation of efficient recovery and 
consistent results, the kits provide flexible, end‑to‑end library 
prep for whole‑genome sequencing (WGS). The choice of a 
PCR-free or PCR-plus protocol removes the barrier of PCR-
dependent chemistry.

Mix-and-match DNA kits
Adapters, indexes, and library prep reagents are separately kitted 
so that the adapter kit pairs with either an Elevate library prep kit 
or a third-party, DNA-based kit. The adapter kit also works as a 
standalone kit, pairing with third-party library prep kits to enable 
a PCR-free protocol. The index kit functions exclusively as a 
standalone module to support third-party PCR-plus protcols.

This modular, mix-and-match approach tailors Elevate chemistry 
to suit a variety of studies: researchers control the input, 
throughput, and fragmentation, amplification, and quantification 
methods. One Elevate library prep kit processes up to 24 samples 
with the option to combine kits for higher throughput. Prepare a 
single library or leverage 96 unique dual indexes (UDIs) or index 
pairs to prepare and batch up to 96 dual-index libraries.

Turnkey ABC sequencing
The Elevate Mechanical Library Prep Kit and the Elevate 
Enzymatic Library Prep Kit prepare linear libraries from genomic 
DNA (gDNA) input. After library prep, the libraries are diluted 
to the target loading concentration based on quantification 
results and sequenced. Bases2Fastq Software then converts the 
sequencing-generated bases files into FASTQ files for secondary 
analysis. Figure 1 presents this sample-to-FASTQ workflow, 
representing the Elevate end-to-end protocols.
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Figure 1. Master-mixed reagents, a full-length adapter design, and streamlined protocols with direct compatibility between components deliver a 
complete NGS native library prep workflow for AVITI that efficiently translates samples into high-quality WGS data.
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Flexible Elevate chemistry
The Elevate Mechanical Library Prep Kit supports mechanical 
shearing, starting library prep with fragmented gDNA. End repair 
and A-tailing keep the phosphate at the 5ʹ end intact and ready 
the fragments for ligation, which adds the adapter to each end of 
the A-tailed fragment.

The Elevate Enzymatic Library Prep Kit starts with intact gDNA 
and uses enzymes to digest samples into fragments before 
following similar end repair, A-tailing, and ligation procedures. 
Figure 2 depicts both the mechanical and enzymatic protocols.

Fragmentation options
Historically considered the gold standard of fragmentation, 
mechanical shearing offers the greatest control over fragment 
size.² Enzymatic fragmentation supports labs that prefer similarly 
robust fragmentation without the expense of ultrasonification 
materials. Quick and easy, enzymatic fragmentation is particularly 
well-suited to automation. Sheared DNA is also amenable to 
automated library prep.

Amplification and quantification options
To accommodate low-input samples, the option to amplify the 
library and generate additional material for sequencing is built 
into the mechanical and enzymatic kits. A PCR-plus protocol uses 
simple Qubit quantification to assess the library for sequencing. 
In comparison, the PCR-free protocol leverages the exceptional 
accuracy of quantitative PCR (qPCR) to detect and quantify 
only the functional library. Both options include thorough quality 
control (QC) to facilitate run success with optimal polony density 
on the flow cell.

Integrated adapter and index solutions
The Elevate Long UDI Adapter Kit Set A provides a 96-well plate. 
Each well contains one long adapter that consists of two oligos, 
each 69 bp long. The oligos include the primers that enable 
PCR‑free library prep and the indexes: one oligo has a unique 
Index 1 sequence and the other has a unique Index 2 sequence. 
This UDI-based indexing strategy avoids repeat sequences in a 
prep, increasing index assignment rates and generating a greater 
amount of usable data. Additionally, three random bases affixed 
to the 9 bp Index 1 sequence enhance nucleotide diversity and 
obviate the need for index color balance (Table 1).

The long adapters integrate equally well with Elevate or 
third‑party library prep. Pairing the adapters with a third-party 
kit offers the potential to expand applications beyond WGS. 
Simply substitute the third-party indexes and adapters with the 
Elevate adapters and follow supplier library prep instructions 
and guidelines for input, yield, and plexity. The Elevate Index and 
Adapter Kit, which separates the indexes into a 96-well plate and 
the adapters into a tube, functions the same way and offers the 
same UDI benefits.

Two high-performance options
Two human genome samples, HG002 and HG005, were 
prepared with Elevate DNA library prep kits and sequenced 
on the Element AVITI™ System with Cloudbreak™ kits to 
demonstrate reliable performance. Using both PCR-free protocol 
and PCR‑plus protocols, the libraries were generated with 
the Elevate Mechanical Library Prep Kit and Elevate Long UDI 
Adapter Kit Set A, then circularized and sequenced on the same 
flow cell in two runs. Bases2Fastq converted the bases files 
into FASTQ files, which were downsampled to 35x coverage and 
aligned to the reference genome hg38 using Sentieon BWA. 
Variant calling was performed with Sentieon DNAscope and 
benchmarked against the NIST v4.2.1 truth sets using hap.py.
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Figure 2. Mechanical shearing or enzymatic fragmentation initiate a 
ligation-based protocol that generates linear libraries with or without PCR.

Plexity Run 1 Reads 
Assigned (%)

Run 2 Reads 
Assigned (%)

One-plex library 99.1 99.1

Two-plex library 99.2 98.7

Table 1. High index assignment rates for one- and two-plex libraries
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The results demonstrated strong and consistent run-to-run 
performance. Elevate PCR‑free libraries delivered > 1 billion 
reads with high pass-filter (PF) rates averaging 90.5%. PCR‑plus 
results mirror the PCR-free results: metrics meet or exceed 
specifications with negligible variability. Table 2 presents both 
data sets.

Summary
The Elevate Mechanical Library Prep Kit and the Elevate 
Enzymatic Library Prep Kit deliver robust end-to-end library 
prep solutions with the flexibility to meet a variety of genomic 
sequencing needs. The kits produce equally high‑quality results, 
with the enzymatic kit offering a more convenient solution for 
automation and the mechanical kit providing exceptionally 
accurate results free of potential enzymatic bias. The adapter and 
index kits provide the essential framework for preparing Elevate 
libraries with the freedom to customize your prep and explore 
applications beyond WGS.

Adapter and index kit specifications

Specification Elevate Long UDI 
Adapter Kit

Elevate Index and 
Adapter Kit

Applications
Transcriptome, 
RNA‑Seq, WGS

Transcriptome, 
RNA‑Seq, WGS

Kit size 96 reactions 96 reactions

Multiplexing ≤ 96 UDIs ≤ 96 UDIs

Storage -25°C to -15°C -25°C to -15°C

Library prep kit specifications
Specification Mechanical Kit Enzymatic Kit

Application WGS WGS

Automation 
capability

Liquid handling 
robot

Liquid handling 
robot

PCR-free protocol 
time

a
2 hours and 
25 minutes

1 hour and 
50 minutes

PCR-plus protocol 
time

a
3 hours and 
25 minutes

2 hours and 
55 minutes

Fragmentation 
method

Covaris shearing Enzymatic

Input requirement 1–500 ng gDNA 1–500 ng gDNA

Kit size 24 reactions 24 reactions

Multiplexing ≤ 96 UDIs ≤ 96 UDIs

Storage -25°C to -15°C -25°C to -15°C

a	 Approximate total time that includes hands-on time

Ordering information
Product Catalog #

Elevate Mechanical Library Prep Kit 830-00008

Elevate Enzymatic Library Prep Kit 830-00009

Elevate Long UDI Adapter Kit Set A 830-00010

Elevate Index and Adapter Kit 830-00005

Cloudbreak PhiX Control Library, Elevate 830-00017

To learn more, visit go.elembio.link/elevate

Amplification Run Total Reads (million)
a

PF Reads (million) PF Rate (%) Q30% Assigned %

PCR-free
Run 1 1106.8 1000.5 90.4 96.2 99.1

Run 2 1134.3 1027.0 90.5 96.3 99.1

PCR-plus
Run 1 1273.5 1128.5 88.6 93.7 98.8

Run 2 1267.9 1145.6 90.4 93.8 98.7

a	 Performance metrics, including read counts, are based on sequencing Element-prepared libraries. Actual results might differ based on factors such as 
library type and preparation.

Table 2. Sequencing metrics for Elevate human WGS libraries sequenced on the AVITI System
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Telephone: 619.353.0300
Email: info@elembio.com

Information in this document is provided for research use only and is subject to change without notice.
© 2024 Element Biosciences, Inc. All rights reserved. Element Biosciences, AVITI, Cloudbreak, Elevate, and the Element Biosciences 
logo are trademarks of Element Biosciences, Inc. Other names mentioned herein may be trademarks of their respective companies.
Visit elementbiosciences.com for more information.
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For us, sequencing  
is only the beginning. 

At Element Biosciences, our mission is to 

empower the scientific community with more 

freedom and flexibility to accelerate our 

collective impact on humanity. We’re focused on 

innovating genetic analysis tools for research 

markets. Our proprietary approach to improving 

the signal-to-noise ratio allows us to provide 

groundbreaking innovations in surface chemistry, 

instrumentation, and biochemistry to drastically 

decrease the run cost and capital cost while 

delivering high sequencing data quality.


