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Overview Protocol performance

The Agilent SureSelect Max DNA Library Preparation — SureSelect Max DNA Library Preparation with Enzymatic Fragmentation
with Enzymatic Fragmentation Kit is a next-generation | o W . o . .
sequenc?ng (NGS) I?brary preparation solutic?n designed r 3 .-_.,f_ir_eﬁ*yfb = A 96 sample SureSelect Max DNA Library Following library preparation, target enrichment
to convert genomic DNA into sequencing-ready libraries, = _ ' (& Preparation with Enzym.atlc Fragmenta’Flon was performed on firefly+ with SureSelect Max
: : gyt run was performed on firefly+. The run included Target Enrichment part 1 and part 2. SureSelect
using enzyme-based fragmentation. . . . ) : e
_ _ . 90 high-quality genomic DNA samples — 45 Max Target Enrichment part 1 includes hybridization
Agilent SureSelect Max Target Enrichment with replicates of Coriell NA12878 and 45 replicates and capture. SureSelect Max Target Enrichment
Fast Hybridization is a hybrid-capture-based target of Coriell NA24385. 200ng was used as the starting part 2 amplifies captured libraries followed by
enrichment method used in NGS workflows to selectively input amount. 6 No Template Controls (NTCs) clean-up to generate enriched libraries ready
enrich genomic regions of interest prior to sequencing. were also included and spread across the plate. for sequencing. Hybridization was performed

The method is optimized for use with SureSelect Max DNA
ibraries, on lllumina and Element Aviti Cloudbreak Freestyle
sequencers, and incorporates an accelerated hybridization
chemistry that significantly reduces total workflow time
while maintaining high capture efficiency and uniformity.

at 66°C. Captured libraries were amplified by

10 cycles of Post-Capture PCR. Single captures
(1-plex) and multiplex captures were tested with
SureSelect XT HS Human All Exon V8 (Exome V8)
and SureSelect Cancer CGP panels. Exome

The run included a 10-minute enzymatic
fragmentation time and 7 cycles of library
amplification and had a run time of 3 hours
50 minutes. The resulting libraries were
then diluted 1 in 10 and ran on the Agilent

SPT Labtech firefly+ protocols have been developed to run Agilent SureSelect Max DNA Library Preparation Fragment Analyzer (Agilent, DNF-474 HS single captures (3x NA12878 and 3x NA24385
with Enzymatic Fragmentation and SureSelect Max Target Enrichment using Fast Hybridization. The protocols NGS Fragment Kit). The average library libraries) and CGP single captures (7/x NA12878
run in 96 well plate format and utilize the on-deck thermocycler (ODTC) on firefly+ to allow walkaway workflows. size across the 90 DNA input samples was and 7x NA24385 libraries) were performed with
Flexible run configurations allow a user to run from 1 to 12 columns of library preparation and 1 to 2 columns 341 base pairs (op), with a %CV of 3.0%. 1000ng library input into each 1-plex capture.
of pre-capture pools or individual libraries through Target Enrichment. Multiple different target enrichment e . Multiplex captures were tested in duplicate
: . " The resulting libraries were quantified by gPCR piex cap P '
anels can be run together on the same run using the same hybridization conditions. -
P I 9 Y to determine their size adjusted concentration For multiplex ce_lptures, pre-capture pools
Here, we demonstrate how these workflows have been automated on firefly+. We provide (nM) using a LightCycler 480 System (Roche, were created with equal number of NA12878
details on the steps performed in each protocol, together with data to demonstrate the KAPA Library Quantification kit). The average and NA24385 libraries, with 4000ng total library
performance of these protocols in generating high quality libraries for sequencing. library concentration across the plate was input into each pre-capture pool. An 8-plex
: L capture was tested with Exome V8 and a 16-ple
The Agilent SureSelect Max DNA Library Preparation with Enzymatic Fragmentation and 4490nM with a CV of 9.5%. No significant cagtzre xas tostod x: h S)ljreSeIect Cancer C%Fi(
Target Enrichment using Fast Hybridization firefly+ protocols are available to download contamination was observed in the 6 NTCs, '
and run from the SPT Labtech firefly community. with the average quantification value being Following the Target Enrichment runs on firefly+
0.2nM across the NTCs, 0.004% of the average the libraries were ran on the Agilent Fragment
- - SureSelect Max Taraet Enrichment concentration shown by the positive samples. Analyzer (Agilent, DNF-474 HS NGS Fragment
Protocol highlights . g Kit) and QPCR (LightCycler 480 System - Roche,
| | The firefly+ protocols are based on the manual o 2 KAPA Library Quantification kit) to determine
= Flexibility to process from 1 to 12 columns Max Target Enrichment using Fast Hybridization o
of library preparation in a 96 well plate For NGS using the lllumina Platform Protocol g = "
format. Generating fully adapted molecules (Version AQ September 2024). These protocols - =
ready for sequencing. These libraries can support both the post-capture pooling o =
be further enriched with various panels. workflow and the pre-capture pooling workflow. - y X E
= Target Enrichment is split into 2 SureSelect Max Target Enrichment part 1 o : £F B i s pEREERE G o
walkaway protocols, before and after The first firefly+ Target Enrichment - =
‘o . . . . igure 7. Example Fragment Analyzer trace overlays 100._—_J S , JL
ampllflcatlon of Captured libraries protocol automates the followmg steps for 16 samples from rows C and F of the 96-sample run, o . - - - - —
- FIexibiIity to run either 1 to 2 columns of from chapter 2 of the manual pI’OtOC0|Z including the 6 NTCs. NTCs show no visible library peak. " ° T eeen SRR RE g
pools or samples through the target enrichment = Step 2. Hybridize libraries SureSelect Max Target Enrichment Figure 8. Example Fragment Analyzer trace overlays for

the 6 single plex Exome samples post Target Enrichment

workflow downstream of libra reparation
ry p p to the SureseleCt prObe SureSelect Human All Exon V8 SureSelect
= The ODTC on firefly+ allows all incubation and = Step 3. Prepare streptavidin (SSEL V8) Cancer CGP m HYB Input | Average | AVerage
ample type

. . . concentration
thermocycling steps to take place on the firefly+ - beads and buffers for capture Sample Type gDNA, FFPE, FF gDNA, FFPE, FF (ng) Size (bp) | o
including probe hybridization and hot wash steps .- : : Input amount 10-200ng 10-200ng - ingle pl 6 1000 381 3.82

- Step 4' Capture the hybrldlzed llbrarles Targets Human All Exon: RefSeq, GENCODE, CCDS 679 genes xome Sge Pex
Exome 8-Plex Pool 2 4000 391 14.35
Total Capture Size 35.1 Mb 2.7 Mb

CGP Single Plex 14 1000 396 0.92

|
Hybridization Fast, 90-minutes Fast, 90-minutes
CGP 16-Plex Pool 2 4000 387 4.10
- ‘ Part number 5191-6878 5280-0037

Table 3. Fragment Analyzer Sizing (bp) and gPCR Library
P oz Table 2. Catalog Panels used for Target Enrichment performance assessment Concentration (nM) of saamples following Target Enrichment

SureSelect Max DNA Library Preparation 3 hours 50mins (96 sample run) S e q u e n C i n g res u I tS
SureSelect Max Target Enrichment part 1 4 hours 35mins (8 pool run)
SureSelect Max Target Enrichment part 2 1 hour 12mins (8 pool run) i R Sequencing of the Target Enriched libraries prepared on the firefly+ was performed using the AVITI Cloudbreak

_ _ Freestyle sequencing kit (Element Biosciences). Table 4 and Figures 9-11 summarizes the sequencing data.
Table 1. firefly+ protocol names and run times

o — — 2 e Data was down sampled to 6Gb (40M 2x150bp) for SSEL V8 and 0.45Gb (3M 2x150bp) for CGP analysis.
PrOt oC OI oV er\” ew PCT_SELECTED_BASES, PCT_EXC_DUPE, MEDIAN_TARGET_COVERAGE and Fold80 are reported from
_ , , analysis with Picard HS Metrics (Broad Institute). Vardict (version 1.8.3) was used for variant calling. Recall/
Figure 3. firefly starting deck layout for a 16 e . . . . . . .
. . sample Target Enrichment run (Part 1). Deck Sensitivity and Precision are reported for GIAB high confidence variants in regions targeted by SSEL V8.
SureSelect Max DNA Library Preparation po e n (Part1) o . :
an%utB - Sésegef?t- F;e;eévsoww1 N Su][feSeZ'ect V8 target regions intersected with HGO01 or NA12878 covers 18426 total variants (18060 SNPs and 366 Indels).
. . ea Inain urrer, + — vvas urrer 2, . . . .
The firefly+ pr.otocgl IS base_d on the manual e Nalones Fro Water, R6 — Wash Buffer 1. V8 target regions intersected with HGO02 or NA24385 covers 18545 total variants (18190 SNPs and 355 Indels).
workflow outlined in the Agilent SureSelect Lower Deck: L1+L4+L6+L7 - 100uL 96 format Recall = True positive / (True positive + False negative) and Precision = True positive / (True positive + False positive).
. . . . ATL tips, L4 — Empty ATL tip box, L8 - Alpaqua
Max DNA L!brary Preparatlon with Enzymatic Magnum FLX 96 sample Magnetic Block
Fragmentation For lllumina Platform NGS Upper Deck: U1+U5 — Plate Lids, U3 — Pooled Percent On-target Coverage Variant Calling
: Libraries Plate, U4 — Blocker Mix and Probe ——
, =~ SSEL V8
Protocol (VeI’SIOI’] A0 September 2024)' Hybridisation Mix Plate, U6 — Wash Buffer o - Wiox Wooc Wox M ao
The firefly+ protocol (SureSelect Max DNA 2 Plate, U7 - Streptavidin Beads Plate " e e N
Libr Pr ration tomates the followin Figure 4 firefly+ starting layout for a 16 sample e S | — . - - == = o
b ary Freparatio ) autornates the 1oflo 9 Target Enrichment run (Part 1). Deck Layout 2 - = e ﬁ. . ZZj = = .
steps from chapter 2 of the manual protocol, M1 - 100uL 96 format ATL tips, M15 — Waste S— .
after which an optional QC can be performed: Plate, S3+S54+S5 — Plate Lids on Plates 5% o0
| Step 2. Frag m ent, en d_repalr, o SSELV81-plex  SSELV88-plex  CGP 1-plex CGP 16-plex o SSEL V8 1-plex SSEL V8 8-plex CGP 1-plex CGP 16-plex o Recall_ALL (SNPs + Indels) PPV_ALL (SNPs + Indels)
and 3’-dA-tail the DNA (Frag/A—TaiI) SureSelect Max Target Enrichment part 2 Figure 9. Percent On-target Figure 10. Base coverage at 10X, 20X, 30X and 40X Figgre 11. 299% Recall apd Precision for all samples
. in single (1-plex) and multiplex (8-plex) captures.
= Step 3. Ligate the adaptor The second firefly+ Target Enrichment protocol
= Step 4. Purify libraries using follows on and automates the following steps Key Capture Metrics Reagents
magnetic purification beads from chapter 2 of the manual protocol: _ SSEL V8 | SSEL V8 | Cap cep
. . . . - St 5 A |f th t d |b ; escription 1-plex 8-plex 1-plex 16-plex
= Step 5. Amplify and index the libraries ep 5. Amplify the captured libraries
_ . . . PCT_SELECTED_BASES 86.1% 87.0% 82.4% 82.7% SureSelect Max Enzymatic COB50A. GOBE0R
m Step 6. Purify amplified libraries = Step 6. Purify the final libraries PCT EXC_DUPE 4.7% 8.6% 2.0% 51% Sures Fragmentation Library Prep Kit ’
. ] . ] : : e : B B ureSelect G9668A
using magnetic pur|f|cat|on beads using magnetic pur|f|cat|on beads MEDIAN_TARGET_COVERAGE 51 50 61 58 Max DNA SureSelect Max Adaptors and UDI G9668B
L : Library el
QC and quan“ﬂca‘“on of the final FOLD_80_BASE_PENALTY 1.51 1.48 1.48 1.49 Preparation Primers Kit for ILM 222225
libraries can then be performed. ettt e SureSelect Max Purification Beads ~ G9962A (5 mL), G99628 (30 mL)
- ...at least 10 reads 97.5% 97.5% 98.9% 98.8% SureSelect Max Fast Hyb Kit GOGBIA, GIBBIB
— — ———— ...at least 20 read 96.2% 96.3% 97.9% 97.7%
—— T s e SureSelect ?freselec.t Max Blockers and G9699A, GIGI9B
i3t : ...at least 30 reads 93.4% 93.6% 96.1% 95.7% Max Target rimers Kit for ILM
__at least 40 reads 88.8% 88.8% 93.1% 92.4% Enrichment SureSelect Max Purification Beads G9962A (5 mL), G9962B (30 mL)
T sax Raprer Oy i x MEC. s Adsptor Olg Mis P T rem— Human All Exon V8 (5191-6878)
e e s G Table 4. Key Capture Metrics SureSelect XT HS Probe Cancer CGP (5280-0037)
——— = Table 5. Agilent kits used in the DNA Library Preparation with Enzymatic

Tip Bax Adapter 4, Dynamic Tip Bax SureSelect Max Purification Bead

Fragmentation and Target Enrichment with Fast Hybridization workflows

Magnetic Block 1 Dynamsic Tip Box 1 Mastermix Plate

Basement Lower Deck Upper Deck

Summary

Figure 1. firefly starting deck layout for a

96-sample library preparation run. Deck Layout TR - mmep::kwnmm . . . :

_ Basersent ReZefvoﬁs R1 - SureSelect Mix These results demonstrate that the Sequencing of the Target Enriched libraries

:urifécation Eezdhs, R2| - Nuc:easlefFree Wi/tlen Agilent SureSelect Max DNA Library prepared on firefly+ show high % On-Target rate
3+R6 - 70% Ethanol, R4 - Amplification Master Figure 5. firefly starting deck layout for a : : : : 0 o

Mix, R5 - Ligation Master Mix, Plate Thermal 16 sample Target Envichment run (Part 2). Preparation with Enzymatlp Fragmen’Fatlon of >80% and 30X base coverage of >93% for both

Module - 96 sample Thermo Adapter Block : Deck Layout — Basement: Reservoirs R1 - and SureSelect Target Enrichment using exome V8 and CGP panels regardless of whether

and Input DNA Plate. Lower Deck: L1, L5, e 70% Ethanol, R2 — SureSelect Max Purification PRTR : : T

L6, L7 - 100pL 96 format ATL tips on ATL Beads, R3 - Low TE Buffer, Plate thermal Fast Hybridization Workflow§ have been the libraries were captured individually or as part

35-125uL Tip Stands, L8 - 100L 96 format Module - 96 sample Thermo Adapter Block successfully automated on firefly+ to of 8-plex and 16-plex captures. Expected variants

s, LY~ Ppadua Haghum LY 96 sample | | and Streptavidin Beads Plate. Lower Deck: generate sequencing libraries which have were called with Recall and PPV rates at >99%.
agnetic Block. Upper Deck: U1 - Waste Plate, L1 - 100pL 96 format ATL tips, L4 — Empty been run on the Element AVITI Beohencer

U4 Mastermix Plate, U5 Frag/Atail mastermix ATL Tip Box. Upper Deck: U1 — Waste Plate, u u - : .

Plate, U6 — MBC Free Adapter Oligo Mix Plate, — U4 — Post Capture PCR Reaction Mix Plate, , —L : _ _ _ The Aglle_nt SgreSeIect MQX DNA lerary

U7 - SureSelect Max Purification Bead Plate U6 - Alpaqua Magnum FLX 96 sample Magnetic = || = Libraries prepared on firefly+ show consistent Preparation with Enzymatic Fragmentation

Figure 2. firefly+ starting layout for a 96-sample Block, U8 — Post Capture PCR Cleanup Plate. o [ fragment sizing and concentration across and Target Enrichment using Fast Hybridization

'ébrarty Preparation i [ﬁfg kggottg'\é'l . Figure 6. firefly+ starting layout for ——F a 96 well plate. 6 NTCs were run across the firefly+ protocols are available to download and
mpty ip box, M2- v orma i 7 s * . ) .

ATL tips, $1-S3 Plate Lids, S4 - Post Ligation Pt ), Dock Lot o1 Plato Lid — plate and showed no well-to-well contamination.  run from the SPT Labtech firefly community.

Cleanup Plate, S5 — SureSelect Max UDI Primer - . -

Plate, S6 — Post Amplification Cleanup Plate

sptlabtech.com






