BROA - Increasing Complexity and Quality of Total RNA Sequencing at Scale
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Introduction I Comparison of a standard mRNA workflow to the Watchmaker Total RNA Workflow I Discussion I
Bulk RNA sequencing has been largely centered on , ,
generating and analyzing mRNA libraries, as it is an Evaluation of these workflows identified that both methods effectively removed globin RNA and both methods had e A fully automated Watchmaker Polaris Depletion
efficient and cost effective approach to studying similar rates of unmapped reads. There is a difference in the composition of the reads between the two methods and RNA LC process drastically rgducgs the
expression in coding regions. However, total RNA (figure 2). Overall, the total RNA assay yielded more complex libraries at 10x higher quantities. The Watchmaker amount of hands on lab processing time a
methods can provide a more holistic view of the libraries also identified 15% more transcripts and 3% more protein coding genes than the standard poly(A) method. standard poly(A) workflow requires (figure 6).
transcriptome. This can include insight into e The lab workflow is modularly scalable. With a
non-coding regions with roles in regulatory Figure 2a. Read composition for 20 pilot samples N — I | e e e Smgle lab user bemg -able 10 generate ~960
mechanisms, and the detection of alternative " run through the standard poly(A) method with libraries a week (2 machines /1 user).
splicing events and post-transcriptional depletion. % 2™
modifications that can provide us with a deeper bl T | M
understanding of gene regulation and isoform % 2mates ek [ H B
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We performed a comparison of sequencing results = s T — -
between libraries generated with the Watchmaker . : . ) L pran— .
Genomics Polaris Depletion & RNA LC Kit and T OLCCEEE T R L CCEEL T L L T |
libraries generated with a globin depletion & poly(A) e i ¢ e e (R s s —
i w - ity
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As this was a new library construction method our U am mm L el b | _ SgGamndafiyd  eBowloammPolit)
objectives were to: Zj |IIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIlIIIIIIIIIIII °>‘;t;nd(aniz?lyw Tot-a(lm)w O'Olsmnd(idzg;ﬂyw }ota(l:;%)wm Stan;j(ildzé?lyw T;;;(.nalé)w 1°2Z‘i;'nﬁgg;,.yw T;ta(lnmw Figure 6. Breakdown of lab processing time steps for 1 or 2 plates of both methods.
1. Evaluate the quantity and quality of library °
[g)(e)?ye(f)tngNaz mCe?[rf?op dasred 10 IndUStry standard ggglr; [\ZIZ Vs:?; rc);)ﬂg;);jg;)knﬂga .48 pilot RNA samples run through the automated g'g;r:dz'rgggsgssxgri;g%%ﬁ%g;g;}:g;ﬁﬁg%a(,j:éjpt{lhcj war;;)hnrgieé}nfegc:g/s&txzﬁgii\%gs\:? o Efficient depletion and Iibrary construction

chemistry generates quality libraries from varied
input quantity and quality. This reduces the need
for iterative upfront QC required by processes
that need precise inputs.
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20000

19000 -
s
a
L ——
S |
A
g
5
218000
=]
£

L]

2. Compare standard RNA sequencing metrics from
this new workflow to the current RNA workflows
used by the Broad Institute’s Genomics Platform. Fully Automated Method

3. Assess transcript counts and protein coding
genes identified within the total RNA workflow.

4. Determine if the assay was suitable for . .
automation and was therefore scaleable. Lab Processing AnaIyS|s
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Methods I
Receipt & Globin & rRNA cDNA Adapter Library QC & S . Demux &  QC Review 1
: : D : equencing .. : 17000
, Intake QC Depletion Synthesis Ligation Pooling Alignment & Delivery o
Standard Standard
- - lobin —»| mMRNAL Cs . . . ] . |
| Pt Vethod — e Receipt of RNA e Automated (Agilent Bravo) & Messaged steps: e Sequencing on NovaSegX a, e oRmm  omiws Wi o
RNA derived il o . i : L. s;?ggl?r’,; e |Intake .QC o Watchmaker Polaris Depletion (combined rRNA and globin depletion) o De.-multiplexing and alignment Figure 7a. Number of genes 0.1 TPM by input into Watchmaker Total RNA
=29 " rRNP:/'ag';zbm L d ;g’grgmkfé B Analysis (quantity and o Watchmaker RNA LC Kit using DRAGEN. method. Figure 7b. Number of genes >0.1 TPM by 260/230 measure of RNA
Figure 1. Simplified lab workflow, | DePeton Method quality) m Stranded g:DN.A syn’ghe3|s e Integrated LII.\/IOS.queues DR AGEN before Watchmaker Total RNA method.
) I ! m Adapter Ligation (with custom UMI adapters) workflows & initiates

: m PCR with custom, barcoded primers
Twenty total RNA samples derived from whole blood * Automated (Hamilton Starlet, Bravo) & Messaged: | __ =

review of major E | e The high complexity and low duplication rates of
QC metrics prior m these libraries allows for higher depth
to data delivery sequencing (80-100M RAP), with 30-40% of those
reads mapping to mRNA (figure 2c¢). This method

were run through an initial RiboGreen and Caliper o Library QC

QC. The RNA was split into two aliquots. One aliquot o Pooling

- e Delivery to cloud
proceeded through a standard globin only depletion. D@ ° Sequencing Prep Storage locations provides sequencing data that can be used to
Samples proceeded to a standard mRNA workflow, study the roles of RNA excluded in a poly(A)
which included poly(A) selection, stranded cDNA method without sacrificing the data’s utility for
synthesis, adapter ligation and PCR. standard expression analysis methods.

The second aliquot was run through the Performance of Automated Workflow e An automated Watchmaker total RNA workflow is
Watchmaker Polaris combined rRNA and globin a scalable, time efficient and robust RNA method
RNA depletion workflow. Samples immediately T 200 1T e S suited to generating data for downstream
proceeded into the Watchmaker RNA LC workflow =i |Figure 4. An overlay of the s || ‘ v . analyses including, but not limited to, expression
which included stranded cDNA synthesis, adapter } 'S o g e ot e o e = analysis.
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Both sets of libraries (20 standard mRNA libraries ! L Lo o aremae N ; s 5 T 7
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USing PiCOGreen; p00|ed for SequenCing: and run on H ‘ ::"; T T T e T Figure 5. Distributions of four sequencing
a NovaSeq S2 flowcell. Data was downsampled to 75 a | | quality metrics for 282 samples of varied quality , ,
10M reads/sample and alianed to ha3s using STAR s =0 ; ool || g run through the automated assay. Red lines Data used in this poster was generated at BCL. For
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transcript counts and gene counts were evaluated I ] downstream  analyses. 98% of samples Fims
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