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Thermo Fisher Scientific is the Global Leader in Coronavirus 
Testing
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Coronavirus testing 

performed using 

Thermo Fisher technology

Coronavirus tests 

manufactured per week

Secured supply chain 

to reliably meet 

global testing demands

24/7 service & support;  

consumables, 

instruments, software

>50%  20M Supply Chain One Trusted Source



Sample-to-Answer Workflow for TaqPath™ COVID-19 CE-IVD RT-
PCR Kit

Please Note: Authorized laboratories using the TaqPath COVID-19 CE-IVD Kit  will perform the TaqPath COVID-19 CE-IVD Kit as outlined in the Instructions for Use. 

Analysis and Reporting Perform RT-PCRTransfer Data

Sample Preparation Plate SetupSample collection

Service and support 

available throughout 

the entire process

Same Day Turnaround Time

~115 

min

Applied Biosystems™

COVID-19 Interpretive Software

COVID-19

SDS or EDS run file
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COVID Variants & Our Tests



SARS-CoV-2 Viral Mutations
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Viruses mutate. RNA viruses, like SARS-CoV-2, mutate at high rates in response to selective pressures

*Nature https://www.nature.com/articles/d41586-020-02544-6

Continued uncontrolled 

transmission of SARS-CoV-2 in 

many parts of the world is 

creating conditions for significant 

virus evolution

SARS-CoV-2 has been mutating 

at a rate of about one to two 

mutations per month*

Some recently identified variants, 

however, have acquired 

mutations much more rapidly 

than scientists expected



Global Surveillance to Monitor Mutations 
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Focused on better predicting virus strain evolution

• What is variant origin and prevalence? 

• Will current tests detect variants?

• Does variant spread more quickly?

• Does variant increase disease severity?

• What is vaccine efficacy against new variant?

• How to detect new variants?

Changes in the viral genome impact public health 

policies and options, how the illness spreads in the 

population, potential study of treatment options, and

vaccine development and vaccine efficacy

Epidemiological surveillance 

• Ensure viral diseases match the reference strain 

• Monitor possible mutations

• Monitor viral evolution

Purpose Why is this important

Unknowns



Speed of 
human to 
human 

transmission

Evade  
vaccine-
induced 
immunity

Change 
disease 
severity

Susceptibility 
to therapeutic 

agents 
(i.e., monoclonal 

antibodies)

Impact 
detection by
clinical tests

Potential Implications of New SARS-CoV-2 Variants
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Source: US CDC https://www.cdc.gov/coronavirus/2019-ncov/more/science-and-research/scientific-brief-emerging-variants.html

Potential Variant Impacts



Global Surveillance of SARS-CoV-2 Variants 
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RT PCR Detection

• Diagnostic assays that are confirmed to remain efficacious with evolution 

of SARS-CoV-2

• Understand how single or multiple mutations affect kit performance 

Strain and Mutation VerificationStrain Surveillance

Monitor the SARS-CoV-2 virus to discover 

novel changes, detect emerging mutations to 

determine their effect on disease spread, 

diagnostic detection, and vaccine 

effectiveness 

• How: Sequence the full viral genome or 

specific sections / genes of interest

Conduct strain identification by Interrogating 

positive samples to confirm known mutations 

associated with specific strains or linages

• How: Interrogate specific sections or areas of 

the viral genome by sequencing or genotyping 

Send positives for 

surveillance 

Public health 

partners 

Monitor viral genome

Detect & Inform on emerging mutations 

Determine impact on detection, spread and 

vaccine / therapy effectivity

R
e
s
e
a
rc

h
C

li
n

ic
a
l

Your Trusted Partner in SARS-CoV-2 Surveillance

Identify

Detect

Confirm



Global Surveillance of SARS-CoV-2 Variants

10

RT PCR Detection

• Assess emerging mutations impact on performance claims 

• Informs product development

• Drives rapid, proactive product modifications and communications

Strain and Mutation VerificationStrain Surveillance

• Sequence targeted genes / areas of interest 

on viral genome (i.e., S-gene)

• Sequence full viral genome

• Detect new and emerging mutations 

Next Gen Sequencing (NGS)

Capillary Electrophoresis

• Sequence verification of unexpected results

• Verification of mutations, strains or lineages

• Detection and mutation Verification on the 

same instrument

• Confirm known mutations associated with 

specific strains or linages

Capillary Electrophoresis

RT-qPCR (In Development)

RT-qPCR

Send positives for 

surveillance 

Public health 

partners 

Monitor viral genome

Detect & Inform on emerging mutations 

Determine impact on detection, spread and 

vaccine / therapy effectivity
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Prepared with multiple surveillance solutions to identify, detect, and confirm new and emerging SARS-CoV-2 variants and 

strains.  



General Molecular Biology Workflow

Sample Preparation/

Nucleic Acid Extraction

• Wide variety of kits 

available

• Flexible sample input 

types

RT-PCRNext-generation sequencing
Sanger sequencing by 

capillary electrophoresis

• COVID Mutation 

Scanning

• HIV-DR

• Microbial 

Fingerprinting

• NGS Confirmation

• Species identification

• Viral load 

quantification

• Gene Expression

• Presence/ 

Absence Analysis 

• SNP Genotyping

• Whole genome 

sequencing

• New Variant 

detection

• Microbiome/ 

Transcriptome 

analysis



RT-PCR

Applied Biosystems and Ion Torrent Genetic Analysis 
Technologies 

NGS

Next-generation sequencing

CE

Sanger sequencing by 
capillary electrophoresis

Multiple research 

solutions support 

SARS-CoV-2 

genetic surveillance 

and variant 

Verification

RT-
qPCR

Strain Surveillance Mutation verification

RT PCR 

Detection

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



Value

• Confirm the presence of known or emerging mutations

• Use molecular fingerprints to assign genetic clusters and build more definitive transmission chains

• Help understand how the virus is spreading within local communities, across a nation, and globally

Goal Sequence full viral genome Targeted (sanger) sequencing

Methodology Next Gen Sequencing (NGS) Capillary Electrophoresis (CE)

Customer 

Utility

• Interrogate for all mutations present across 

the genome

• Strain Surveillance to determine new strains 

or linages 

• Sequence large numbers of samples or 

mutations in a single run

• Sequence targeted genes / areas of interest 

on viral genome (i.e., S-gene)

• Targeted sequencing of short stretches of 

the viral genome to confirm known variants

• Single sample sequencing to identify 

mutations and to confirm data from NGS

Research Solutions for Strain Surveillance

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



NGS Assay for Genome Sequencing of SARS-CoV-2

Intelligent design

Exceptional protection against 

naturally occurring variation

Robust performance 

even as the virus rapidly mutates

• One assay surveys the complete genome

• >99% genome coverage (~30 kb)

• Covers all potential serotypes

• Use with biological research samples

• Viral loads as low as 20 copies

• Confirm individual amplicons with 

Sanger sequencing*

Genexus™ Integrated 

Sequencer 

*Using Applied Biosystems Genetic Analyzer

TARGETED NGS WORKFLOWS 

Ion GeneStudio™

S5 Series

AmpliSeq™ SARS-CoV-2 Research Assay

For Research Use Only. Not for use in diagnostic procedures.14



Single platform versatility for infectious disease and broader 

outbreak research applications

• Immune response

• Microbiome analysis

• Vaccine research and development

Cost-effective and scalable for high throughput sample 

processing

Single platform with a highly automated workflow and broad 

research capabilities

• Automated cDNA synthesis

• Library prep

• Template prep

• Sequencing and analysis

Setup-and-go, automated workflow for ease of adding 

in-house NGS

Complementary Ion Torrent NGS Systems for 
SARS-CoV-2 Research

From nucleic acid to 

report in a single day

Hands-off and 

automated workflow

Targeted NGS 

workhorse

High throughput and 

broad assay utility

Fast, automated, and accurate targeted NGS workflows for coronavirus typing in <24 hours

Ion GeneStudio™ S5 Series Genexus™ Integrated Sequencer 

For Research Use Only. Not for use in diagnostic procedures.15



• Cost effective sequencing of  targeted 

genes or emerging mutations

• Sanger sequencing protocols and primer 

sequence sets available for surveillance

• Protocol and primer set for full S 

gene sequencing

• Protocol and primer sequences 

B.1.1.7 and 501Y.V2

Sanger Sequencing 
Strain Surveillance and Verification of SARS-CoV-2 Mutations

Gold standard Sanger sequencing to sequence short stretches of the viral genome, 

detect mutations and confirm NGS results

Low to high throughput options 

Simple workflows 

Sample to answer in as little as 1 day 

Applied Biosystems Genetic Analyzers 

A trusted standard for targeted sequencing

Sequencing Surveillance Protocols

For Research Use Only. Not for use in diagnostic procedures.16

SeqStudio 3500xL 3730xl



Protocol for Sanger sequencing of SARS-CoV-2 B.1.1.7 
and B.1.351 strain lineages

Detailed protocol

Excel sheet with primer sequences 

preloaded for direct input into custom 

ordering page (this is not the sheet)



Research Solutions for Strain and Mutation 
Verification
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Value

• Confirm the presence of known mutations in diagnostic samples

• Identify if a sample is of a specific strain or linage

• Verify mutations to determine source of discordant results

Goal Targeted (Sanger) sequencing RT-QPCR

Methodology Capillary Electrophoresis (CE) RT-qPCR (in development)

Customer 

Utility

• Sequence to verify unexpected Dx sample results 

(i.e., S-gene “dropout”)

• Confirm multiple mutations, strains or lineages

• Customizable – choose from a menu of verified 

real-time PCR assays that allows you to identify 

currently relevant SARS-CoV-2 mutations and 

adapt quickly as additional mutations and variants 

emerge

• Convenient – use your current real-time PCR 

instrumentation to conduct reflex analysis of 

SARS-CoV-2 samples

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



Real-time PCR for Genetic Verification of SARS-
CoV-2  Emerging Mutations

Real-time PCR for reflex testing for clinical samples with known SARS-CoV-2 mutations

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

Mutation 

Targets

Over 22 clinically relevant mutations including 

69/70 deletion, UK (B.1.1.7), South African 

(B.1.351), and Brazilian (P.1, P.2) variants

Workflow
Reflex from positive COVID-19 test or COVID 19 

test with s gene dropout using TaqPath

Assay 
Customizable menu of genotyping assays to 

confirm SARS-CoV-2 mutations

Rxn Vols 300 Rxn, 1000 Rxn, 2400 Rxn

Instruments
Use existing qPCR platforms including 7500Dx , 

QS7, QS5

Status RUO

Rapid, cost effective and scalable laboratory 

solution ready to adapt to future detection needs as more 

mutations emerge

QuantStudio 5 Real-time 

PCR System

QuantStudio 7 Real-time PCR 

System (384-well block)

7500 Fast Dx Real-

time PCR System



TaqMan® SARS-CoV-2 Mutation 
Panel

20

• Customizable panel—choose from a 

menu of 22 assays to identify currently 

relevant SARS-CoV-2 mutations and 

adapt quickly as others emerge

• •Convenient—use your current real-time 

PCR instrument to conduct analysis of 

SARS-CoV-2 samples

• •Scalable—run a few or hundreds of 

samples to identify for one or many 

mutations

• •Unique, streamlined workflow—

combining our gold-standard TaqMan SNP 

Genotyping Assays with a 1-step RT-PCR 

reaction, go from RNA to results in just 

over 1 hour 



Applied Biosystems TaqMan Genotyping Assays

Distinguish SNPs to better understand their associations and roles in gene function

TaqMan Assays 

• Efficient and cost-
effective method for 

SNP mutation 
research in large 

populations

Genotyping Assays

• Discriminate 
between 

sequences, rather 
than measure the 

level of a particular 
genomic sequence.

Minor Groove Binder 
Technology (MGB) 

• Enables TaqMan 
probes to 

discriminate between 
highly homologous 
allele sequences

TaqMan 
Performance 
Guarantee*

• Ensures the assay 
will work as 

described or we’ll 
replace it

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

https://www.thermofisher.com/us/en/home/life-science/pcr/real-time-pcr/real-time-pcr-assays/why-choose-taqman-assays/taqman-guarantee.html


Multiple Research Solutions for Surveillance and Verification 

*1 plate with 46 samples (plus controls), 5 plates with 48 samples (no controls)

** if use all sequencing primers outlined in the protocol (38 primers for B.1.1.7, 24 for S-full)

*** Key mutations known to be in UK (B.1.1.7), South African (B.1.351), and Brazilian (P.1, P.2) variants

Use Case

Surveillance of the full viral 

genome to discover and identify 

new and emerging variants and 

mutations.

Surveillance to identify novel 

variants.

Rapid, surveillance of targeted 

genes / areas of interest

Rapid Verification of genes / 

areas of interest with known 

mutations, strains or lineages

Mutation Verification of known 

mutations

Lab profile
Manual prep resources and skills

Experienced with NGS

Limited resources or skills, need 

automation or fast turn around 

time 

New to NGS

Cost effective and able to se
Cost effective and able to see full 

sequence of mutations

Use the same PCR instrument for 

both clinical detection and 

mutation Verification 

Detection of mutations

Number of targets >20 - 10000 >20 - 10000 1-20 1-20 1-20

Solution Complexity *** ** ** ** *

Instruments Genestudio & Chef Genexus SeqStudio, 3500, 3730 SeqStudio, 3500, 3730
Quantstudio 5, Quantstudio 7, 

7500Dx

Surveillance 

Research Solutions
Ampliseq SARS Cov2 Panel

for full length sequence

Primer sets 

for full S-gene sequencing

Primer sets 

for 69/70del, B.1.1.7 

and B.1.351 Variants

Primer / Probe sets

69/70del, B.1.1.7, B.1.351 and 

P.1, P.2 Variants ***

Sample Prep Manual or Automated (Chef) Automated Manual Manual  or Automated Manual  or Automated

Samples/day 

(incl. sample prep & 

data analysis)

160 (Ion 540™ chip)

260 (Ion 550™ chip)

- if 2 chip runs back-to-back

16 per day (2 lanes of 

GX5™ chip)

286* protocol 69/70del

12** protocol B117
24** protocol S-full TBD

Sensitivity *** *** ** ** *

Time to Result 2 days 1 day hours hours hours

Cost/sample 

(USD List)

$108/ on 540 chip (manual library 

prep)

$94/ on 550 chip (manual library 

prep)

$411 (automated)

$16 (69/70del Verification)

$241 (full B.1.1.7 with 38 Sanger 

rxns)

Whole S genome: $241 for full 

with 24 Sanger rxns
TBD

RT-PCR 
(coming soon)

Next-generation sequencing 
(whole viral genome)

Sanger sequencing by 
capillary electrophoresis

Surveillance Verification

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



Blog

Solutions for

Surveillance

Verification Educational Content

Guidance and best practices to facilitate testing

Protocol

Sequencing the SARS-CoV-2

S gene 69-70del

Protocol

SARS-CoV-2 B.1.1.7, B.1.351, or 

B.1.1.28 strain lineages verification

Includes links to protocols and 

primer ordering lists

For Research Use Only. Not for use in diagnostic procedures.23

https://www.thermofisher.com/blog/behindthebench/solutions-for-surveillance-of-the-s-gene-mutation-in-the-b117-501yv1-sars-cov-2-strain-lineage/
https://assets.thermofisher.com/TFS-Assets/GSD/brochures/sequencing-sars-cov-2-s-gene-69-70del-protocol.pdf
https://assets.thermofisher.com/TFS-Assets/GSD/brochures/Protocol_Sanger_sequencing_SARS-CoV-2_brochure.pdf


Global Surveillance Can’t Wait  on Instrument Downtime

*AR support availability varies by region.

AR & desktop remote support* – real-time collaboration tools enable 

remote identification and resolution of issues in minutes, helping to 

eliminate on-site repairs that keep you idle for days

Remote monitoring and diagnostics service – problem detection and 

faster service resolution improves instrument uptime by resolving issues 

proactively

Interactive, self-paced education – having a great instrument is good. 

Knowing how to use it—and getting up to speed quickly—is paramount. 

Formats include eLearning and 3D Experiences

Instrument Connect – use Connect, our cloud-based platform, to get 

connected to your data more easily and quickly than ever before

Explore more digital tools thermofisher.com/innovations

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

http://www.thermofisher.com/innovations


Thank you
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Any further questions?


