Primer Design

PrimerSuite

Input:
DNA sequence of
genomic regions of
interest

Output:

Panel(s) of primers
designed to
regions of interest
of size:
)105-150bp (FFPET DNA)
ii) 100-130bp (cfDNA)

Optimisation
Single-plex PCR
Reagents:

« Bisulphite-converted
test DNA
« Designed individual
primers
« GoTaq mastermix
Output:
Confirmed specificity
of primers, amplified
DNA at correct size
with minimal
dimer formation

Multiplex PCR
Reagents:

« Bisulphite-converted
test DNA in
varying concentrations
« Pooled panel(s) of
multiplex primers in
varying concentrations
« GoTaq mastermix
Output:
Optimal conditions
(annealing temperature,
primer concentration,
minimal DNA input)
for multiplex PCR panels

Preparation

Bisulphite conversion

Reagents:
« Methylated-
control DNA
- Patient DNA
« Zymo EZ DNA
Methylation-Lightning Kit

Output:
Bisulphite-converted
DNA
(as low as 1-5ng)

Phosphorylation of
primers
Reagents:
« Pooled panel(s)
of primers
« 10x DNA Ligase Buffer
« T4 Polyncleotide Kinase
« ATP
«DTT
Output:
Phosphorylated
multiplex
primers at the
pre-determined optimal
concentration

Library Preparation

Multiplex PCR
@28 cycles
Reagents:

« Bisulphite-converted
methylated-control DNA
and biological
samples’' DNA
« Phosphorylated
multiplex primers
« GoTaq mastermix
Output:
Amplified
regions of interest

PCR clean-up

Reagents:
« Multiplex PCR products,
pooled in panel(s)
+ AMPure XP beads (1:1.6)
- 80% EtOH
« Magnetic Stand
Output:
Cleaned PCR products
without dimers

Adaptor Ligation
Reagents:

« Cleaned PCR products
«TruSeq Dual Index
adaptors
« Ligation mastermix
Output:
Ligated DNA with
illumina adaptors

Adaptor Ligation PCR
@ 8-12 cycles
Reagents:

- Ligated DNA
« Sequencing primers
P5and P7
- GoTaq mastermix
Output:
Amplified libraries
with sequencing
adaptors

Library Purification
Reagents:
- Amplified libraries
« AMPure XP beads (1:1)
+ 80% EthOH
+ Magnetic Stand
Output:

Purified libraries

Library QC
Qubit
Reagents:

(1) Purified individual
libraries
(2) Pooled purified
libaries
« Qubit dsDNA HS
Assay Kit
« Qubit Fluorometer 2.0

Output:
Quantified libraries

TapeStation

Reagents:
(1) Purified individual
libraries
(2) Pooled purified
libraries
- D1000 Sample Buffer
+D1000 Screen Tape
- Agilent 4200
TapeStation system
Output:
Confirmation of
purity of libraries
and amplicon band
at correct size

KAPA gPCR

Reagents:

« Pooled purified libraries

@ 10-20nM
« KAPA gPCR mix
« ABI Real-Time
PCR system
Output:
Quantified libraries
(nM)

Figure S1. Detailed flow diagram of multiplex PCR bisulphite sequencing assay

Sequencing
Dilute and Denature

Reagents:
« Pooled purified libraries
@10nM (KAPA)
« PhiX sequencing control
+NaOH
- MiSeq/NextSeq
reagent kit
« Library Dilution Buffer
Output:
Combined denatured
Phix control
and sample library

Miseq/Nextseq

Reagents:
« Combined PhiX and
sample library
« lllumina MiSeq/Nextseq
flowcell and cartridge
« lllumina MiSeq/Nextseq
sequencer
Output:
Sequencing reads of
regions of interest

Bioinformatics
Mapping & QC
Input into
MethPanel pipeline:
« Sequencing output
+ Mapping file
« Reference genome

Output:
Sequencing reads
mapped
Methylation values
for each CpG in each
region of interest

Visualisation

Input into
MethPanel ShinyApp:
« Mapped sequencing

reads to genomic
regions of interest
Output:

Plots to visualise
sequencing coverage,
methylation values,
bias and
epipolymorphism



