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“Science is and will be the medium by which
people and nations progress”.

ITS Vietnam is a business division under ITS GROUP which ranks regionally as a leading provider of scientific &

medical instruments, hospital infrastructure and laboratory furniture.
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Sample Prep Automation:
KingFisher™ Instruments and Wastewater Surveillance

David D. Ng
May 12th, 2022 Global Product Manager
’ KingFisher™ Automation

The world leader in serving science
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Thermo Fisher Scientific: Our Mission Statement
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To enable our customers to make the world healthier, cleaner and safer
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Common Steps Used to Extract Nucleic Acids and Proteins

Sample prep—the extraction, isolation, and purification of nucleic acids and proteins—includes these steps:

Homogenize and :
geniz Bind sample

lyse sample

Disrupt cell Attach nucleic acids Remove unwanted

membranes and walls to specific matrix impurities Release purified product

15 ThermoFisher



ThermoFisher
Why should | care about Automating Sample Prep?

Less hands-on time Reproducible Easy and convenient
« Minimizes hands-on bench time * Less inter- and intra- experiment * Process more samples with less
variation hands-on time

« Fewer manual processes
* Increases standardization of « Set up the plates, insert into

« More time to spend on other areas _
research process instrument, and walk away

of work, life, etc.
» Consistent and reliable high yields




KingFisher™ Automation Solutions:
Combining automation with the use of magnetic particles




ThermoFisher

History of KingFisher™ Automated Purification Systems

KingFisher KingFisher mL KingFisher 96 KingFisher Flex KingFisher Duo KingFisher Duo Prime KingFisher Presto KingFisher Apex
launched launched launched launched launched with UV lamp launched launch

- launched
To date, >20,000

o S S

Automation for Automation for larger Automation for Automation for even Automation for low/ Automation for low/ Automation for high Automation for high
magnetic bead sample volumes: high throughput: larger sample medium/varied medium/varied throughput with throughput, cloud-
extractions: 15 samples/run 96 samples/run volumes: 24 deep- throughput: script throughput: new direction integration based, barcode
24 samples/run (50-1,000 pL) (20-5,000 pL) well format; upload via USB, elution strip caps with liquid handlers: scanner, touchscreen
(20-200 pL) 24-96 samples/run downloadable run logs released; 24-96 samples/run interface:
(20-5,000 pL) from instrument; 6—24 samples/run (50-5,000 pL) 24-96 samples/run
6-24 samples/run (30-5,000 pL) (50-5,000 pL)

(30-5,000 pL)

KingFisher systems applications

* SARS-CoV-2 testing » DNA for downstream analysis * Infectious disease and microbiome research
* Liquid biopsy for cancer research * RNA for gene expression * Immunoprecipitation (IP)
» Formalin-fixed, paraffin-embedded (FFPE) samples * Genetic testing  Peptide mapping and quantitation

* Protein purification

18



We Use Magnetic Particle (Bead) Technology for Extraction

Advantages of magnetic bead extraction

Binding efficiency—the large surface area of a magnetic
bead and thorough exposure to the target during mixing
enables superior binding and washing efficiency

Improved elution—efficient elution in small volumes

Greater sample range—efficient removal of inhibitors from a
wide range of samples with different viscosities

Versatility—suitable for low- to high-throughput applications

Consistent yields—Iess variation between runs,
compared to columns; more reproducible

Faster process without centrifugation

Less loss/greater capture—get more of your nucleic
acid/protein from your sample

Magnetic particle

Figure: Uniform, monodisperse
superparamagnetic beads,
manufactured with highly
controlled product qualities to
help ensure the highest degree
of reproducibility

19



We Use KingFisher Instruments to Move the Magnetic Beads...

...through the bind, wash, and elution steps

Homogenize and

Bind sample O Wash 0 Elute
lyse sample

KingFisher Automated Purification Systems

Benefits

The result is high-quality,

Only the magnetic beads Contaminants are left behind concentrated nucleic acids Cros_s—cc_)ntgmmanon
are transferred . is eliminated
and proteins

20 ThermoFisher



Overview of KingFisher Automated Purification System Components

A
Instruments
®

Semi- to fully
automated instruments

KingFisher Duo
Prime

6/12 samples
30-5,000 pL

KingFisher Flex/Apex

24/96 samples
20-5,000 pL

KingFisher Presto

24/96 samples
50-5,000 pL
Liquid Handler-ready

& Kits and reagents

Magnetic bead kits

and automated protocols

Nucleic acid purification

MagMAX™ kits and reagents

Protein/IP purification

Dynabeads™ kits and reagents

Thermo Scientific™
Pierce™ magnetic beads

@ Software, plastics
and accessories

Software and plastics to maximize
instrument and reagent performance

BindIt software BINDIT SOFTWARE 4.0

Plastic consumables

Deep-well plates, tip combs,
and elution strips

Interchangeable formats

Interchangeable heads

21
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KingFisher™ Apex

Switch between two Write or edit protocols
magnet heads directly on instrument

The pinnaC|e of UV decontamination
automated purification

for DNA, RNA, Proteins

and Cells

Intuitive touchscreen
interface

Building on decades of
product value and excellence
from Thermo Scientific™
KingFisher™ systems, we've
combined unparalleled
instrument capabilities with
complete touchscreen-based

Bar code scanning
for plate setup

Storage tube elution

_ _ 96-well, 24-well, P
control to deliver unrivaled and PCR formats |
flexibility and performance, so =
sample prep can be simple. . .
pie prep P O Heating and cooling  Optional network

Cloud enabled blocks Connectivity

22 Taking the best features of KingFisher instruments and improving upon them



KingFisher™ Provides Versatility Through a Variety of Sample Types

00

Whole blood Swabs
o o Lysis Bind
Saliva Urine BiOlOgicaI Elute Wash
samples

Plasma Serum Tissue

o

Animal health Plant & soil
samples samples

v

Food safety Cells Stool samples
samples

23 ThermoFisher
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Infectious pathogen detection
from wastewater samples

A The world leader in serving science

24  For Research Use Only. Not for use in diagnostic procedures.



. ThermoFisher
What is wastewater and sludge®? -llu

ratory Te<
astewater '

also referred to as sewage, includes water from AnalySIS
households and commercial buildings (i.e.,

toilets, showers, sinks) that can contain human SARS-COV 2
fecal waste, as well as water from non-
household and non-commercial building
sources (i.e., rainwater and industrial use)

Sludge

IS the residual, semi-solid material that is /

produced as a by-product during
treatment of wastewater

25  For Research Use Only. Not for use in diagnostic procedures.



ThermoFisher

Purpose of wastewater surveillance

Testing wastewater allows detection of the pathogen
before outbreak of the disease occurs

Outbreak
Captures a broad and diverse sampling of stool from responss
municipal wastewater treatment plants; facilities such
as aged care homes, student dorms, quarantine
facilities; and passenger groups on international flights
and cruise ships

Allows administrations to respond before an outbreak

spreads further Fecal
shedding

Wastewater
surveillance

Depending on the frequency of testing, wastewater .
surveillance can be a leading indicator of changes in
infection in a community

Wastewater surveillance is now being used
for SARS-CoV-2 but can also be used to detect several

other viral and bacterial pathogens |

26  For Research Use Only. Not for use in diagnostic procedures.



" ThermoFisher
Concentration

Wastewater itself is a very diluted starting
sample. When processing wastewater
samples, it is important to use optimal
volumes to account for low abundance of
viral particles. This often requires a
concentration step prior to viral nucleic
acid extraction.

Methods for wastewater
concentration:

« Magnetic bead technology
* Filtration

* Precipitation
 Ultracentrifugation

27  For Research Use Only. Not for use in diagnostic procedures.
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Technical features of MagMAX Wastewater

Ultra Nucleic Acid Isolation Kit

Sample types

Concentration and virus
enrichment methods

sepied

Sample input volume

- .| 2pplied
‘ = biosystems

Compatibility
Key features

Total processing time

o Flexible protocols enable different up-front

concentration methods and input volumes
Format

© Optional virus enrichment workflow
Price per prep
o Full workflow from collection to analysis

IS available
Product

28  For Research Use Only. Not for use in diagnostic procedures.

Wastewater and sludge

Compatible with precipitation, ultracentrifugation, and filtration
» Virus enrichment of 10 mL wastewater

200 pL — 500 mL depending on concentration method
200 mg of sludge

Real-time PCR (gPCR), digital PCR, NGS

* 45 minutes for nucleic acid isolation including hands-on time
* 75 minutes for virus enrichment + nucleic acid isolation

20-100 preps depending on input volume

Depends on input volume

+ MagMAX Wastewater Ultra Nucleic Acid Isolation Kit
+ MagMAX Wastewater Ultra Nucleic Acid Isolation Kit, with Virus
Enrichment
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Nucleic acid extraction

ThermoFisher

SCIENTIFIC

Protocols available with the kit

Different volumes of wastewater require
different processing approaches:

10 mL samples with Dynabeads Wastewater
Virus Enrichment method for concentration

200 pL samples pre-concentrated via preferred method,
e.g., ultracentrifugation

1 mL samples pre-concentrated via preferred method, e.qg.,
ultracentrifugation or precipitation, or direct purification of
non-concentrated sample

50-500 mL samples using filtration methods for
concentration

Sludge (200 mg)

OJONONONO.

For Research Use Only. Not for use in diagnostic procedures.
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Results for 10 mL wastewater samples

SARS-CoV-2 nucleic acid extraction from 10 mL wastewater samples after automated pre-processing with magnetic beads

40
35
. 30
G .. 247 239 242 248 237 24.1 245 935 24.2 248 240 244
]
© PBS control g 20
9 15
© 4,000 copiesinPCR < 19
5
0
Dynabeads Wastewater Virus Dynabeads Wastewater Virus Dynabeads Wastewater Virus
Enrichment beads - 75 pL Enrichment beads - 100 uL Enrichment beads - 150 uL

m N gene ORFlab gene S gene

Viral load detected with spike-in of inactivated SARS-CoV-2 from 10 mL wastewater

samples using Dynabeads Wastewater Virus Enrichment beads

30 For Research Use Only. Not for use in diagnostic procedures.



10 mL Workflow testing on KingFisher Flex, Apex, Bt

Duo Prime instruments and manual process

10 mL Wastewater input with respiratory panel (RP) control spike-ins (ZeptoMetrix ™)

Applied Biosystems™ TagMan® Assays for other viral and pathogen targets

31

10 mL Wastewater input processing workflows — Testing for
targets other than SARS-CoV-2

- Apex influent ~-Duo Prime ~Flex influent
influent

T S

Manual influent

Flu A PAN Noro Adeno E.coli Bacteroides Bifidobac
(-) ss RNA (+) ssRNA  ds DNA non- Gram Gram 1 Gram positive
enveloped non- enveloped negative negative
virus enveloped virus group
virus
Other targets tested

For Research Use Only. Not for use in diagnostic procedures.

° Applied Biosystems™ TagMan® Fast
Virus 1-Step Master Mix

Result:

Equivalent performance of all scripts and manual
processing also for 10 mL wastewater input




How to order kits:

MagMAX Wastewater Ultra Nucleic Acid

Isolation Kit

e o i applied
o biosystems

i

i
A

LI
Y

Catalog No.
A52606

32  For Research Use Only. Not for use in diagnostic procedures.
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MagMAX Wastewater Ultra Nucleic Acid
Isolation Kit, with Virus Enrichment

=
R 2

Catalog No.
A52610



How to order KingFisher™ Instruments:

KingFisher instrument:

Instrument size

Throughput level

Processing volume range

Samples per run

Customizable protocols

Heating/cooling

Ultraviolet lamp

_. Catalog Number

33

Duo Prime

Compact benchtop

Low to medium

* 30-1,000 pL:
12-pin magnet head

* 200-5,000 pL: 6-pin
magnet head

6orl2

Yes, with Thermo Scientific™ BindIlt™
software

+ 10°Cto 75°C
(plate row block A)

* 4°Cto 75°C
(elution strip block)

8 W (up to 16 hr)
5400110 (RUQ). A5400110 (IVD)

Benchtop
Medium to high
+ 20-100 pL:
PCR plate, skirted

«  20-200 pL:
96-well plate

+ 50-1,000 pL:
96 deep-well plate

¢ 200-5,000 pL: 24 deep-well plate
24 or 96

Yes, with Thermo Scientific™ BindIt™
software

* From 5°C above ambient temperature
up to 115°C

No
5400630 (GPIE). A5400630 (IVD)

Benchtop

Medium to high

* 15-1,000 pL: 96 deep-well plate

* 15-200 pL: 96-well KingFisher
standard plate

* 10-80 pL: 96-well PCR plate
+ 30-5,000 pL: 24 deep-well plate

» Storage tubes: 30—200 pL: 96 tubes
200-1,000 pL: 24 tubes

24 or 96

Yes, with touchscreen or
with Thermo Scientific™ BindIx™
software

¢ From from 4°C above ambient
temperature up to 100°C

* Cooling down to 4°C

2 UV lamps, max. 23 hr 59 min
5400930 (GPLE)

Benchtop—integrates with robotic liquid
handler

Ultrahigh

+ 50-1,000 pL:
96 deep-well plate

*  200-5,000 uL: 24 deep-well plate
e 50-150 pL: 96-well KingFisher

standard plate

24 or 96

Yes, with Thermo Scientific™ BindIt™
software

* From 5°C above ambient temperature
up to 115°C

No
5400830 (GPLE)

ThermoFisher
SCIENTIFIC



Thank You
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For Research Use Only. Not for use in diagnostic procedures. © 2022 Thermo Fisher Scientific Inc. All rights reserved.
All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified.

The world leader in serving science



