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HCGB Services | Workflows and applications: Service options:
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Technologies
and equipment:
NGS—>

Library prep and
QC automation on
Sciclone NGS

robot (Perkin
Elmer)

Microarrays

automation on

Tecan Evo-150

robot (lllumina)

Infinium assay\&

HCGB

Illumina

Amplicon sequencing,
SBS

Sequencing panels,
16S rRNA,
RNA-seq,

Outsourcing

*  Amplicon sequencing,
{ p q g

small genome
resequencing,
panels, 16S rRNA

.E\

NextSeq 1000/2000

WGS,
Exomes,
BS-seq,

metagenomes,
bacterial genomes,
viromes,
SARS-COV2

%

/Illumina

Infinium
beadarrays

genotyping / copy
number / LOH & \w!\b

DNA methylation

assays

Oligonucleotide

0.2-5 M features

K per chip

~

L
L.

50-400 M reads per run,
50-300 nt, single or paired

*  RNA-seq, WGS,
3 Exomes, BS-seq,

Metagenomes end reads (IGTP)
ChlP-seq
NextSeq500
[ n: |
300 M-24 B reads per run, 75-
250nt,
Single or paired end reads NovaSeq

(UPF, CRG, CNAG, VHIO, 2
MACROGEN, BGl...)
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iScan

Y

3> Scanning of beadarrays
performed at (1JC)



http://www.illumina.com/systems/nextseq-sequencer.ilmn

HCGB automation capabilities

Liquid handling for NGS library prep, cleanup, size selection & qPCR setup
v" With bead library prep (96-plex)

v" AMPure cleanups / Magnetic bead based double size selection (96 plex)
v' qPCR setup (384 well format)

Automated DNA fragment separation and collection
v’ Gel size selection with Pippin Prep (4 pools / run)

Automated array hybridization setup, washing and staining
v" Illumina Infinium assays (up to 12 beadarrays, up to 192 samples/run)



HCGB automation equipment
|

Sciclone NGS G3 (Caliper/PerkinElmer/Revvity):
Automated NGS library prep, SPRI cleanup & gqPCR setup
- 96-tip — 96 to 384 well plate liquid handling robot

Pippin Prep (Sage Science):
Automated agarose cassette gel size selection

Freedom Evo 150 (Tecan -lllumina software driven-)
Automated lllumina Infinium beadarray assay - 8-tip -
liquid handling robot
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Applications on Sciclone NGS

Automated NGS library preparaion

v RNA:
v" lllumina TruSeq RNA
v" lllumina TruSeq stranded mRNA (with beads protocol)
v" lllumina TruSeq stranded total RNA (with beads protocol)
v" lllumina Total RNA ribozero plus (tagmentation on beads)

v Exome:
v" lllumina Rapid Exome capture
v DNA

v" lllumina DNA Nextera Flex (for cDONA: SARS-COV2) - DNA prep
v" lllumina Nextera XT (clean up)

v smallRNA
v’ Rewvity (Bioo / PerkinElmer) NextFlex Small RNA v4 (with double size selection)



Single-sided size selection

4

S
DNA somplo Add mognotic beads SQPorotion Drying

Double-sided size selection

R - - e

al 5 6 7 8
DNA mph Add momodc beads Sonroﬁon Add magneticbeads  Separation Ethanol washes Drying Elution DNA transfer
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Applications on Sciclone NGS

Automated gPCR setup

v Generic qPCR setup (SYBR green / Tagman)

v' Tagman Advanced miRNA gPCR

v" lon Torrent NGS library Tagman gPCR quantification
v lllumina library prep KAPA gPCR quantification

Std1 Std2 Std3  Std4  Std5  Std6

AARAY!

Normalized Fluorescence
o o o o = = =

Cycle Log (concentration)



Applications on Pippin Prep

Automated gel size selection

Collection Chamber Each lane has

Impermestie Membrane switchable electrodes

DNA size ladder +
s _J
sample 4 +
s )
-
sample 3 d%
+
sample 2
s _J
+
sample 1 )
\ - ]J




Applications on Tecan

Infinium DNA methylation EPIC2 assay

D‘W 1 o Cuantify DNA (Optional)

Mands-on: 30 minutes /Plates
Fluaromseiesn: 5 minutes/Plates
. Aragenis: Lambda DMA, PicoGresn dsDNA quantification, 1X TE
Safe Stopping point Cutput: Sample ODNA plate with Ousntitated DA

Start Bisulfite Conversion

Mands-on: ~ 1.5 hours

Incubatian: 1-1.5 haurs

Reagents: 2yma EZ-26 DNA Methylation-Lightning MagPrep Kit, Genamic DA

9 Create BCD Plate
Hands-on: 2 hours
Reagents: 2yma EZ-96 DNA Methylation-Lightning MagPrep Kit, Genomic DNA

Safe Stopping point Qutput: BCD Plate

Amplify DNA
HMandi-on: =1 hours

Reagenis: 0.1 N MaDH, MAL, RFM, M58
Qutput: WGA Plate

9 Incubate DNA
Incubation: ~20-24 howrs

Output: M5A4 Plate with amplified DNA
Overnight Incubation

Fragment DNA
Hands-on: ~30 minutes

D-al’ 2 T incubation: 1 haur

Reagents: FMS
Output: M5A4 Plate

Precipitate DNA&
Hards-on; ~30 minutes
Incubationfdry time: ~2 hours
Reagents: 2-propanal, PM1

Safe Stopping point Dutput: M5A4 Plate

Resuspend DMA
Hands-on: =30 minutles
Incubation: 1 howr
Reagents: Rl

Qutpuit: M3A4 Plate

Hybridize DNA to the BeadChip
Hands-on: ~30-05 mimiles

Incisbation: 16-34 hours

Aeagents: 100% E1OM, PB2, XC4

Qutput: Beadchip

Safe Stopping point 9

Overnight Incubation

§) Wash BeadChips
Hands-on: ~20-30 minules

Dﬂ 3 Reagents: PB1

Output: Beadchip

Extend and 5tain BeadChips

Hands-on: ~3 hours

Diry Tirmee: 1 hawr

Reagents: RAl, Formamide/EDTA, PBLXCL, XL, NC3, XCA, TER, ST, ATM
Qutput: Beadchip

@ Image BeadChip
Scanning: 50-60 minutes/Beadchip
Qutput: Image ard data files

®rre-amp @ Post-Amp

@ IGTP®
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Day 2: Hybridization
setup

Day 3: High stringency washing
and staining

iScan
Beadarray
scanner



Applications on Sciclone NGS

Automated NGS library preparaion

v RNA:
v" lllumina TruSeq RNA
v" lllumina TruSeq stranded mRNA (with beads protocol)
v" lllumina TruSeq stranded total RNA (with beads protocol)
v" lllumina Total RNA ribozero plus (with ligated adapters)

v Exome:
v" lllumina Rapid Exome capture
v DNA

v" lllumina DNA prep (tagmentation on beads, for cDNA: SARS-COV2)
v" lllumina Nextera XT (clean up)

v Small RNA
v’ Rewvity (Bioo/PerkinElmer) NextFlex Small RNA v4 (with double size selection)



DNA library as a concept

Classical DNA library preparation
(plasmid/phage based clonal amplification)

DNA
fragments

Bacteria are
transformed
with vectors.

DNA is extracted from
the organism and cut
into fragments.

DNA fragments
are inserted into
plasmids.

plasmid

Bacteria replicate,
producing colonies
of clones.

Sanger sequencing
(1 clone per capillary, 96-384-plex
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NGS library preparation
(PCR amplified)

Fragmentation

End repair and A-tailing

dsDNA

4

— Adenylation

G5
Ligation —

PCR amplification

‘\Tﬂ

T
T s

Next Generation Sequencing - NGS

(massively parallel sequencing, >>10E6 clones at a time)
Sequencing by Synthesis

3

——
e
e—--
Forward §§ Reverse
strand § strand

N
T — i

Adapter hybrid- Reverse Remove Fold over and Synthesize

izes to flowcell  strand forward hybridize to second strand
syntesis strand second primer
Forward Reverse
strand strand
i i i i
‘a\a_/’ Thousands of molecules are

amplified in parallel

Sequence 1 g
primer B, §

=
Index 1 & }
primer 3
1
|| | |
The reverse With each cycle, four fluores- The read Sequence The read Fold over and Deblock P5
strand is cently tagged nucleotides product is Index1 product is hybridize to primer and
cleaved and compete for addition to the washed away washed away  first primer add unlabeled
washed away growing chain. Only one is bases
incorporated based on the
f the t late.
sequence of the template Read 2 . 0
primer cqp 4
Sequence Synthesize  The forward- The second
Index2 second strand is read is
i strand cleaved and sequenced

washed away
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Library preparation is a complex multistep process

library
preparation

single cell
RNA-seq

single cell
DNA-seq

amplicon
sequencing

whole exome
sequencing

library agr i
preparation

lbrary
preparation

AN PO TR TR | O

library QC,
and pooiing
library QC,

and pooling
and pooiing

library QC,
and pooling

library QC,
and pooling

library QC,
“and pooling

Q@ IGTP"



Why automate library prep?

MANUAL SAMPLE PREP

_ No time for valuable lab
and research tasks;
fatigue due to repetitive
liquid handling

10-20 simultaneous
samples

Errors possible when
" trying to do more

and there are

looming deadlines

NGS Sample Prep — Manual v/s Automated

&
a0

TV

AN

N 3195 agva YO

PREP.

Consistent data quality
with automated protocols;
on par with manual
protocols at a much
higher throughput

Up to 96 simultaneous
samples; protocols may be
available in an easy to use
interface so it does not
need programming skills to
run them

Automation vendors like
Agilent Technologies
have many protocol
already automatedto
reduce time to adopt

Automation provides consistent data quality with increased throughput while reducing
hands-on time. Labware management can also provide walk away time.

Manufacturer and platforms

Mid- to High-Throughput
(up to 384 samples)

Agilent

« Bravo

Beckman Coulter

« Biomek i-Series

Eppendorf

« epMotion ®

Hamilton
« Microlab STAR™

« Microlab VANTAGE™

PerkinElmer
« Sciclone G3®

« Fontus™

« Zephyr®

SPT Labtech
. Fireﬂy®

Tecan
« Fluent®
. ]:)'re:anlprnep®
« Freedom EVO®

Low-Throughput {<96)

Agilent
« Magnis

Beckman Coulter
« Biomek NGeniu$

PerkinElmer
+ BioQule™ NGS System

Tecan

« MagicPrep™

Q@ IGTP?
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| | L.
Sciclone NGSx Workstation Perkin: -
e e ———

* Design of instrument
» User friendliness
» Overcoming fear of automation
 Reduction in user intervention = reduced variability
» Ease of use




| Ba

Sciclone NGSx Workstation PerkinEimer

For the Better

Recessed Deck for Tip Reserves

Used Plate and Tip Box Chute 3xThermal Locators 4-110°

Used Tip Waste Chute

Thermal Shaker 4-70°

ithout Complexity



Figure 1 lllumina DNA Prep Workflow
m— gDNA  Blood Lysis Saliva Lysis
BLT dh — Hands-on: 20 minutes Hands-on: 20 minutes

| ——
%\ [ Total: 40 minutes Total: 40 minutes

Reagents: BLB, PK1, IPB, EtOH Reagents; IPB, EtOH

Bead-Linked Transposome (BLT) gDNA Safe Stopping Point Safe Stopping Point

* Tagmentation

Tagment Genomic DNA
Hands-on: 20 minutes

/ Total: 40 minutes

= Reagents: BLT, TB1
Post Tagmentation Clean Up

L]
Hands-an: 20 minutes
Total: 45 minutes
Reagents: TSB, TWB

4 PCRamplification Amplify Tagmented DNA

Hands-on: 15 minutes

DMA-BLT complex

P“\ Total: 45 minutes
Ind;}xQ Read 1 sequencing primer (Rd1 SP) Reagents: EPM, Index Adapters
Safe Stopping Point
Read 2 sequencing primer (Rd2 SP) Index 1 . .
\P? o Clean Up Libraries
Hands-on: 10 minutes
# Total: 50 minutes

Reagents: RSB, IPB, E1OH
Safe Stopping Point

p5 Index2 Rd1 SP Rd2 5P Index1 pT

Sequencing-ready fragment e Pool Libraries



Alpha

September 2020

Gamma

November 2020

Beta

May 2020

Delta

October 2020

Omicron

November 2021

2
5
»

SARS-CoV-2
Variants of Concern

Alpha Variant (B.1.1.7)
Detected in the United
Kingdom in September
2020

Beta Variant (B.1.351)
Detected in South Africa in
October 2020

Gamma Variant (P.1)
Detected in Brazil in
November 2020

Jas,
......

K41 7TI N
Delta Variant (B.1.617.2) # *
Detected in India in

December 2020 L452R
Omicron Variant (B.1.1.529) *
Detected in South Africa in

November 2021

Q@ IGTP"




Sample preparation

JE
(@) Twist

Library preparation

End repair

Fragmentation
l dA-tailing

T IIIT

}

Hybridize capture probes

Bind to streaptividin beads

v
@ ARTIC
Multiplex PCR

™Y
e S

98 pairs of primers

!

[INIET IO YOI
I [

400 bp
amplicons

!

Library preparation
Hlumina DNA prep

4+ L IO
[ IICIITHT

Beadinked
transposome

: ° 1 Tagmentation

-

m
I

29 pairs of primers

!

1.200 bp
amplicons

!

Library preparation
Rapid barcoding kit

mn + I
@ 1 Transposome
0¥ complex

1P

}




Microbiologia HUGTIP /

Metropolitana Nord

98 pairs of primers

!

[NIET IO YRR
It O

400 bp

HCGB
o Tagment SARS-COV2 cDNA amplicons

o Post Tagmentation Clean Up

e Amplify Tagmented DNA

amplicons

o Clean Up Libraries /

o Pool Libraries Microbiologia HUGTiP]

‘ Metropolitana Nord

MiSeq .
Genomica

50M PE reads
lllumina SBS 2x 300bp i Traslacional

J




2

3

4

5

3 PCR plates, all EMPTY

1 PCR plate, EMPTY

1 V-StorPlate plate,

1 clean seahorse plate

(stacked) with reagents (for LIQUID WASTE)
****WITH LlD****
(on 96 THERMOBLOCK (on 96 THERMOBLOCK
POSITION) POSITION)
top: TSB,
LIQUID WASTE
middle: SPRI dil1, BLT/TB1 ENZYME MIXES q PLATE

bottom: Elution

2 PCR plates, with
reagents (stacked)

top: SPB,
bottom: RSB

1 V-StorPlate plate,
with wash buffer

FAKHR\WITH LID**%*

TWB

1 deep well, 12 column
septed reservoir, with
reagent

FAAR\WITH LID**%*

MAGNET POSITION,
NO SPACER

80% ETOH

1 PCR plate, with
primers

F*RE\WITH LID****

ON MAGNET POSITION,
WITH SPACER

INDEXED
PRIMERS

1 PCR plate, with water

1 PCR plate, with
samples

TIP WASTE

*¥X¥\WITH LID****

96 THERMOBLOCK
POSITION

(on 96 THERMOBLOCK
/ SHAKER POSITION)

WATER

SAMPLES

4

&

IGTPE
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HCGB: COMPLETE WORKFLOWS VALIDATED PROTOCOLS IN PLACE

WGS: whole genome
sequencing

Targeted resequencing:
xomes & customized

Metagenome
sequencing
from samples
to
results Expression profiling

(mRNA, miRNA)

Genotyping
(SNP analysis)

Ploidy analysis by
aCGH (CNVs)

DNA methylation
| analysis

DNA SEQUENCE
CAPTURE

AMPLICON
SEQUENCING

RNA
SEQUENCING

SMALL RNA
SEQUENCING

GENOTYPING /

COPY NUMBER

ANALYSIS / LOH
ANALYSIS

METHYLATION
PROFILING

Sure Select XT

lon Torrent fusion

lonExpress DNA amplicon
sequencing
Truseq TruSeq TruSeq
RNA stranded stranded
mRNA Total RNA
TruSeq Nextflex NEB next

small RNA small RNA small RNA

lllumina Rapid Exome

Nextera XT DNAflex Indexing
Clontech NEBNext vavbl'?; Tiroa :;:S
Smarter RNA RNA <
adapters
NextFlex v4

Infinium SNP arrays:
Core Exome, Omniexpress,
Multi Ethnic Global, Global Screening Array,
Immunoarray, Exome,
Cyto-SNP, Omni-2.5, Omni-5

Infinium methylation arrays:
Human Methylation EPIC



HCGB: COMPLETE WORKFLOWS VALIDATED PROTOCOLS IN PLACE AUTOMATED

WGS: whole genome
sequencing

Targeted resequencing:
xomes & customized

Metagenome
sequencing
from samples
to
results Expression profiling

(mRNA, miRNA)

Genotyping
(SNP analysis)

Ploidy analysis by
aCGH (CNVs)

DNA methylation
| analysis

DNA SEQUENCE
CAPTURE

AMPLICON
SEQUENCING

RNA
SEQUENCING

SMALL RNA
SEQUENCING

GENOTYPING /

COPY NUMBER

ANALYSIS / LOH
ANALYSIS

METHYLATION
PROFILING

Sure Select XT

lon Torrent fusion

lonExpress DNA amplicon
sequencing
Truseq TruSeq TruSeq
RNA stranded stranded
mRNA Total RNA
TruSeq Nextflex NEB next

small RNA small RNA small RNA

Illumina Rapid Exome

Nextera XT DNAflex Indexing
Clontech NEBNext R\:vt::; Tir(; :;:S
Smarter RNA RNA &
adapters
NextFlex v4

Infinium SNP arrays:
Core Exome, Omniexpress,
Multi Ethnic Global, Global Screening Array,
Immunoarray, Exome,
Cyto-SNP, Omni-2.5, Omni-5

Infinium methylation arrays:
Human Methylation EPIC2



[llumina Stranded Total RNA Prep with Ribo-Zero Plus
=

4 Enzymatic iANA dspletion

Total RNA (depleted of rRNA and globin mRNA)

+

AMNA fragmentation and denaturafion
‘ First-atrand cOMNA synthesiz
Second-ztrand cDOMNA synthasis,
cDNA marked to enabile strandedness
T A
A T
l’ Fragments are filled and adenylated
I N
= 1
* Adapters ars ligated

ob e
B Fod 1 sequencing prmer (Ad1 SP|
I -
Aead 2 sequencing primer (A2 SP) NG

edex1 g7

b bdex? A1 8P Ad2 8P  lndex BT

PCRH ampilification and indax addition

Indexed library ready for sequencing

on



NEXTFLEX Small RMA Sample Preparation Flow Chart

3" LIGATION

RMNA 3" Adenylated Adapter
5 LIGATION
5" Adapter
I I
Adenylated Adapter
Ligated RNA

REVERSE TRANSCRIPTION

nd uct RT Primer
I BB EE EEEEEEEEEETRmN

& & 3’ Adapter Ligated RNA

PCR & SIZE SELECTION
1st Strand Synthesis Product

#IIIIIIII-I

PS5 Primer

P7 Primer
E B BN EEEEER

PCR Products




HCGB: COMPLETE WORKFLOWS VALIDATED PROTOCOLS IN PLACE AUTOMATED

mRNA / S —

llumina 5
PORN—

Total RNA-seq

small RNA-seq VO150
robot
DNA Callper
) PerkinElme
amplicons

ciclone NG
obot

AMPure clean-up
Genotyping
Library quantification (SNV / CNV)
KAPA
DNA methylation
miRNA gPCR
gPCR setup
(384 well)

D



Team

E-mail:
Phone:

Web:

Helena Jose Francisco Dave Robert
Sumoy Raurell Sanchez Rojas Benaiges
Van Dyck Vila Herrero Calderodn Fernandez
Unit Head Lab Tech Bioinformatician  Bioinformatician Bioinformatician
Isumoy@ hraurell@ jsanchez@ drojas@ rbenaiges@

|[sumoy@igtp.cat
X 6220 / 93-554-3075
http://www.germanstrias.org/technology-services/genomica-bioinformatica/

High Content Genomics & Bioinformatics

IGTP, Muntanya building
Wet Lab P1-17, Dry Lab P1-04
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Thank you!

Do you have any questions?
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