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BaseSpace
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All Influenza Data (GISAID)

Incidentals

Licence and warranty (L&W)

Quality management
system (QMS)

Sample retest

Sequencing instrument
(“instrument” or
“sequencer”)

Sequencing platform
(“platform”)

Terra.bio

Throughput

The cost of equipment spread over the lifetime of the equipment.
Important to consider when costing to ensure equipment can be
replaced when the lifetime has expired.

An Illumina cloud-based application for data management, storage
and analysis.

Money spent on acquiring (and maintaining) fixed assets such as
equipment.

The total cost to start a new next-generation sequencing (NGS)
laboratory, including all associated costs.

Online public database used to publish and observe global NGS
data, including severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) and influenza.

Minor expenses occurring in every sequencing run.

An annual fee charged to receive updates for Oxford Nanopore
Technologies (ONT) instruments.

A system for documenting processes, procedures and
responsibilities in place to ensure quality results.

Based on the laboratory sequencing success rate, the number of
tests that need to be re-sequenced to reach the annual throughput
selected by the tool user.

The specific instrument model used for sequencing (i.e., lllumina
MiSeq, ONT MinION).

The type of sequencing instrument, defined by manufacturer type
(i.e., lllumina or ONT) and can include any instrument model (i.e.,
MiSeq, iSeq, MinlON).

A cloud-based tool for data storage and analysis using developed
open-source pipelines with a graphical user interface.

This references the amount of DNA or RNA that can be sequenced
at the same time. Low or high throughput references the amount of
data produced, scalability and speed.
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9 Introduction
Building on genomic sequencing gains, the global momentum to further its application and the
political impetus provided by World Health Assembly Resolution 74.7, WHO launched the Global
Genomic Surveillance Strategy for Pathogens with Pandemic and Epidemic Potential 2022-2032 (1).
This Global Strategy provides a high-level unifying framework to strengthen genomic surveillance
capacities so that there is quality, timely and appropriate public health action within local to global
surveillance systems. In alignment with Objective 1 of the strategy (improve access to tools for better
geographic representation), it is crucial to have a comprehensive overview of expenditures and actual
costs of setting up, scaling up or running a genomics laboratory.

This Genomics Costing Tool (GCT) builds on the Laboratory Test Costing Tool of the Better Labs for
Better Health initiative (2). WHO developed the GCT in collaboration with the APHL, FIND, TGF and the
UKHSA.

@ Purpose

The tool currently facilitates budgeting and resource mobilization for infrastructure, workforce,
biosafety and quality assurance associated with SARS-CoV-2 genomic surveillance. Subsequent
versions of the tool will be pathogen agnostic, so that it can be used to cost genomic surveillance more
holistically.

@ Target audience

This tool will be useful to country, regional and global policymakers, health administrators and
economists, laboratory directors, quality managers, donor institutions and other stakeholders
engaged in genomic surveillance for priority pathogens.

P Software requirements

The GCT is a Microsoft Excel-based tool developed by Microsoft for Windows, macOS, Android, iOS

and iPadOS. The tool is compatible with Microsoft Excel 2016 or newer. Users must have the following
software installed: Microsoft Excel 2016, 2019 or Microsoft 365. The file is compatible with the following
operating systems: Windows 10 or later and MacOS 10.12 Sierra or later. Internet connection is not
needed to use the tool; however, it may be required for downloading Microsoft Excel updates or
external data sources (if applicable).

These system requirements are provided to ensure a seamless experience when using the tool. It is
essential to meet these requirements to fully use the tool’s features and functionality.



0 Additional notes

Users should be familiar with basic Microsoft Excel functions and formulas. To protect the tool from
potential threats, ensure that the system has up-to-date antivirus software. To prevent data loss,
regularly back up the Excel file.

P2 How to use the tool

General guidance on the tool

Input requirements

Items and costs requested from the user to use the GCT:
1. Number of SARS-CoV-2 samples sequenced in the last year:

= |f the last year’s throughput does not accurately reflect the increase or decrease in recent throughput,
use an annual estimate based on recent monthly throughput.
2. Sequencing platform(s) used for sequencing SARS-CoV-2.
3. Number of working weeks per year.

4. List of reagents and consumables used for SARS-CoV-2 sequencing workflows with prices (from
sampling to analysing data) and quantities used in the last year.

5. List of all equipment used for sequencing SARS-CoV-2 (from sampling to analysing data), with
equipment ages, prices and proportion of time the equipment is used specifically for SARS-CoV-2
sequencing activities (listed as a percentage).

6. List of all equipment maintenance contracts (from sampling to analysing data), with prices.

7. List of all personnelinvolved in SARS-CoV-2 sequencing and bioinformatics, with salary and training
costs in the last year (from sampling to analysing data, if sampling is performed by a laboratory).

8. List of all facility-related costs with prices for the last year (rent, building maintenance, gas and
heating, water, electricity, internet, telephone, waste management, generator maintenance,
ventilation system maintenance, generator fuel).

9. Costs for sample transport related to SARS-CoV-2 sequencing in the last year, including any
customs-related fees.

10. Costs for QMS (accreditation, external quality assessments, etc.) for SARS-CoV-2 sequencing
purposes in the last year.

Some of the required information may need to be requested from the accounting, procurement or
other supporting office.



Structure of the tool

The GCT is a Microsoft Excel spreadsheet with seven worksheets used to calculate the cost of
sequencing SARS-CoV-2 based on annual sample throughput. A description of each worksheet is
included in the manual, along with detailed instructions on the data entry requirements for each table
in the respective worksheet (Fig. 1).

Fig. 1. Worksheets in the GCT

Note: Altering or renaming worksheets and cell labels will result in calculation
errors and will compromise the results. It is not recommended.

Colour-coding

The tool is colour-coded for easier navigation. Table 1 describes the colours used with explanations.
Notably, the grey-coloured cells are protected and cannot be edited as they contain formulas or fixed
information. The peach-coloured cells are prefilled and some contain formulas; however, if a peach-
coloured cell contains a different value from the user data, it should be changed accordingly.



Table 1: Colour-coding, content and user requirements of the GCT data cells

Color-coding, content, and user requirements of the GCT data cells

Colour | Description of the color-coding

Black Fixed titles and totals

White General information and legends

Grey Automatically generated calculations/fixed information - protected cell that cannot
be edited
Blue Data to be entered by the user

Peach Prefilled data. Data should be checked by the user. If information or values differ from
what the user has, the cells must be edited to the correct information/values

Yellow | Drop-down menu available

Note: Prefilled peach-coloured cells may contain formulas. If needed, you may
edit the content of the cell; however, doing so will cause the formulas to be lost,
and you will need to use a new copy of the tool for costing a different scenario.

Language selection

The “Data Entry and Results” worksheet contains a drop-down menu for language selection. For the
current version of the tool, English and Russian languages are available (Fig. 2).

Fig. 2. Language selection drop-down menu displaying English and Russian as available language



Additional considerations on the use of the tool

If the tool is being used to cost different laboratory scenarios (e.g., 600 vs 1200 sample throughputs or
using one platform vs another), it is recommended to begin with a new, unused copy of the tool. If any
formulas were erased during the initial use of the tool (i.e., to update actual quantities vs what the tool
was auto-populating for any reagents), failing to use a new copy of the tool may cause errors in costing
accuracy if those cells are not updated during subsequent use. Four examples of scenarios in which a
laboratory may choose to use the GCT can be found in Annex 1.

Note: The drop-down menu selections in the “Data Entry and Results”
worksheet do not refresh if a new platform or throughput is selected; thus, if the
same file is used for a different scenario, the options will remain filled and must
be manually reselected. Not doing so may lead to incompatible combinations
(e.g., a reagent incompatible with a platform). If a new costing scenario is being
generated in the tool, every line within the tool must be reviewed to ensure
accurate costing.

This tool aids users and decision-makers in understanding the financial implications of implementation
or continuation of NGS programmes. It is highly recommended that the tool be updated after any
significant changes within the laboratory or to workflows (e.g., a bioinformatician is hired, salary
increases are given to staff, new equipment is procured, the cost of reagents has changed). This will
ensure that the tool provides the most reliable estimates.

Only one sequencing platform (i.e., Illumina MiSeq) can be accounted for at a time. If a laboratory uses
more than one sequencing platform (i.e., lllumina MiSeq and ONT MinION) for routine sequencing

of SARS-CoV-2, the tool will need to be filled out individually for each sequencing platform. One
version of the tool would be completed in its entirety for the first platform. For additional sequencing
platforms, open an unused copy of the tool and complete the “Data Entry and Results”, “Reagents and
Consumables” and “Equipment” worksheets, ensuring all data entered are specific to that platform.
In particular, the throughput used for each individual platform should be noted in the “User inputs”
table in each use of the tool. For the subsequent platforms, the “Personnel and Training”, “Facility and
Transport”, “Bioinformatics” and “Quality Management” worksheets should be omitted, as these data
will have been captured on the first completion of the GCT and that information will not change based
on the platform used. For example, polymerase chain reaction (PCR) kits, biosafety cabinets (BSCs)
and so forth that are used for the sequencing workflow would not need to be accounted for in the
second version of the tool for the alternative platform and can be listed as quantity “0”. To calculate
the final cost for the laboratory’s sequencing program me, compile the results from all the versions of
the tool. In the future, an upgraded version of this tool will allow for multiple platforms within the same
iteration of the tool. If a laboratory has multiple instruments of the exact same sequencing platform
(i.e., two or more lllumina MiSeqs), this can be represented in the “Equipment” worksheet. Note that
the message “platform with higher throughput may be needed” on the “Data Entry and Results”
worksheet will not disappear if additional sequencing instruments are added to the “Equipment”
worksheet.



Inclusion of lllumina and ONT platforms

lllumina and ONT sequencing platforms are available in the GCT. The GCT working group surveyed
data from GISAID to identify the sequencing platforms used. These are the two most frequently used
manufacturers globally and were the most used platforms for the SARS-CoV-2 response.

Completing worksheets

Data entry and results

Fig. 3. Screenshot of the “Data Entry and Results” worksheet as it appears on opening the GCT

Note: Due to embedded formulas, some cells in the table will display “#DIV/0!”
until the information needed by the tool has been input.

The “Data Entry and Results” worksheet contains two tables: “User inputs” and “Output costs/
results” (Fig. 3).

Complete the “User inputs” table in this worksheet first. It captures basic information about the
sequencing laboratory, which is used to pre-populate other worksheets and costs (Table 2).

The “Output costs/results” table displays final costs once all worksheets are completed. The results
are broken into several sections for consideration (i.e., costs per category or by workflow step).



Table 2: Detailed explanation of each cell of the “User inputs”
table in the “Data Entry and Results” worksheet

Worksheet: Data Entry and Results
Table: User Inputs

Explanation

User input requirement

Data name

Name of the laboratory

Enter the name of your

are used for testing.

laboratory.
Country Enter your country name.
Year Enter the year for which the

costing is done.
Currency NONE The currency used in the tool is USD.
Method NONE The method used in the tool is NGS.
Pathogen NONE The pathogen used in the tool is

SARS-CoV-2

Sample type Enter the sample type(s) which | E.g., nasopharyngeal swab.

Estimated number
of samples per year
(please select)

Select the throughput from
the available options (600,
1200, 2500, 5000, 8000,

12 000) which fit the desired
costing scenario - e.g., the
number of samples sequenced
per year or the estimated
number of samples that you
plan to sequence/scale up to.

Used to calculate total annual cost and
cost per sample, as well as to auto-
determine the quantity of sequencing
kits, reagents and consumables.

Next-generation
sequencing platform

Select the NGS platform

from the available options.
Depending on the throughput
selected above, the tool

will provide the compatible
options included in the tool.
See the available options
further below.

The sequencing and library
preparation reagent drop-down
options will populate based on which
platform is selected. If a sequencer

is not feasible for the selected
sample throughput within 1 year, the
sequencer will not appear (e.g., iSeq
for 8000 samples).




Data name

Sequencing reagents

User input requirement

Select the sequencing reagents
or kits used for the platform
selected. For ONT platforms,
the tool will provide the only
option “(choose a bundle
below)”, and you will need

to choose the bundle in the
“Library preparation kit” cell.

Explanation

The reagents selected will be auto-
populated on the “Reagents and
Consumables” worksheet.

Recommended number
of samples per run

(for SARS-CoV-2, based on
reagent kit and platform

type)

NONE

Displays the recommended number of
samples per run, based on the optimal
capacity of the sequencing platform
and kit selected. Automatically
calculated based on sequencing
platform/kit capacity.? Used to
determine how many runs are needed
per week.

Number of working
weeks for NGS runs per
year

Enter the number of weeks
the laboratory operates/will
operate the sequencer.

Used to determine the number of
samples per week to reach the annual
throughput.

run(s) needed per week

The number of sequencing
runs per week needed to reach
the annual throughput.

Number of samples per | NONE The number of samples per week

week to reach annual needed to reach the annual

throughput throughput. Automatically calculated
based on the annual throughput and
working weeks for NGS. Can help
determine whether the number of
instruments is sufficient.

Number of sequencing NONE Automatically calculated based on the

number of working weeks, optimal
number of samples per run and total
number of samples. Can be helpful

in determining whether platform
capacity and workflow are appropriate
or whether an additional instrument is
warranted. If the number of sequencing
runs per week is greater than 1, the
tool will notify that more than one
instrument may be necessary.

% Sequencer loading
capacity (per run)

NONE

The percentage capacity of the
sequencing kit used per run.
Automatically calculated based on the
number of samples per week to reach
the annual throughput, the number
of sequencing runs per week and the
recommended number of samples
per run for the selected sequencing
platform and sequencing reagents.*




Data name User input requirement Explanation

Library preparation kit | Select the library preparation | The kit selected will be auto-populated

kit used from the available in the “Reagents and Consumables”
options. worksheet.¢

Bioinformatics Select the bioinformatics Selecting from the drop-down menu
workflow used/proposed from | will pull the necessary information
the drop-down menu. from the “Bioinformatics” worksheet

to calculate the bioinformatics costs
in the “Data Entry and Results”

worksheet.
Sequencing success rate | Enter the laboratory The sequencing success rate should
(per run) sequencing success rate. be calculated as 100%, subtracting

the percentage of failures across the
workflows (e.g., if the sequencing
failure rate is 15%, enter 85% for the
success rate).

NGS: next-generation sequencing; ONT: Oxford Nanopore Technologies; SARS-CoV-2: severe acute respiratory syndrome
coronavirus 2.

2 The “Recommended number of samples per run” cell displays the number of samples necessary to fill a run for the
selected sequencing kit and platform, automatically calculated to account for the size of the SARS-CoV-2 genome

and the loading capacity impacts on output quality. The “Number of samples per week to reach annual throughput”

is calculated based on the estimated number of samples per year and the recommended number of samples per run.

If the number of samples per week to reach the annual throughput is much lower than the recommended number of
samples per run, this could indicate that the laboratory does not consistently receive enough samples tofillarunina
timely manner, meaning sequencing cannot occur in real time and/or sequencing runs will be underloaded. The tool will
provide “% sequencer loading capacity” as an indicator of this. The lower the percentage, the more underloaded (and less
economical) the sequencing runs will be, as the number of sequencing kits required to sequence all samples will increase
as the percentage of sequencer loading capacity decreases. This will drive up total sequencing costs. At this time, the tool
cannot accurately capture the cost of underloaded runs. Users should note whether the percentage sequencer loading
capacity is less than 75% and may need to manually increase the number of sequencing kits needed in the “Reagents and
Consumables” worksheet to try to account for these increased costs.

b If two runs per week or higher are estimated, this will require more than one instrument to achieve high sequencing
throughput and/or very efficient sequencing workflow planning.

< For the “% sequencer loading capacity (per run)”, if the percentage < 50%, a message will appear to the cell to the right
stating “high reagents cost wastage - consider more samples per run ”, indicating that the flow cell is not loaded to
appropriate capacity. Please evaluate whether additional samples can be added or the library preparation kit changed for
better, more cost-effective sequencer loading capacity.

4If the selected library preparation kit does not match the selected sequencing platform, a message will appear in
the cell to the right stating “ Change library prep kit selection to match platform in cell B16”, indicating that the kit is
incompatible.

Table 3 provides the drop-down menu selections for all yellow-coloured cells in the “User inputs”
table. The selection in the first drop-down menu will predetermine the compatible options available in
subsequent drop-down menus.

Note: Filling out the tool from top to bottom is essential to provide correct
combinations and obtain accurate results.



Table 3: Mapping the manufacturer and sequencing platform to the applicable library preparation kit options

Sequencing Sequencing Reagents

Library Preparation

ME platform
iSeq 100 * iSeq 100l Reagent * EasySeq SARS-CoV-2 WGS Library Prep Kit, 96 rxns
v2 (300-cycle) - low * lllumina COVIDSeq Assay, 96 samples
throughput * lllumina DNA Library Prep with tagmentation
(ARTIC PCR included)
MiniSeq * MiniSeq High Output * EasySeq SARS-CoV-2 WGS Library Prep Kit, 96
Reagent Kit (150 cycles) rxns
- low throughput * Illumina COVIDSeq Assay, 96 samples
* MiniSeq High Output e Illumina DNA Library Prep with tagmentation
Reagent Kit (300 cycles) (ARTIC PCR included)
N !O‘_N thrOl_JghPUt * Illumina COVIDSeq Test, 3072 samples
* MiniSeq Mid Output
Reagent Kit (300 cycles)
- low throughput
MiSeq * MiSeq Reagent Kit v3 * EasySeq SARS-CoV-2 WGS Library Prep Kit, 96
(150 cycles) rxns
* MiSeq Reagent Kit v3 * Illumina COVIDSeq Assay, 96 samples
(600 cycles) ¢ Illumina DNA Library Prep with tagmentation
* MiSeq Reagent Kit v2 (ARTIC PCR included)
(300 cycles) * Illlumina COVIDSeq Test, 3072 samples
NextSeq * NextSeq 1000/2000P1 | Illumina DNA Library Prep with tagmentation
1000 Reagents (100 cycles) (ARTIC PCR included)
NextSeq * NextSeq 1000/2000P1 | ¢ Illumina® COVIDSeq Test, 3072 samples
2000 Reagents (300 cycles)
* NextSeq 1000/2000 P2
Reagents (100 cycles)
* NextSeq 1000/2000 P2
Reagents (300 cycles)
v3 - high throughput
< | NovaSeq * NovaSeq 6000 SP * lllumina DNA Library Prep with tagmentation
£ | 6000Dx Reagent Kit v1.5 (ARTIC PCR included)
5 (200 cycles) - high * lllumina® COVIDSeq Test, 3072 samples
= throughput
MinION Bundle options are * ONT low-cost protocol
Mk1B included, select “(choosea | « COVID Mini: 576 samples
MinION bundle below)” option e COVID Midi: 2304 samples
— | Mk1C * COVID Maxi: 9216 samples
=z
O | GridION

MF: manufacturer; ONT: Oxford Nanopore Technologies; PCR: polymerase chain reaction; rxns: reactions.
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The “Output costs/results” table (Fig. 4) is on the right of the “Data Entry and Results” worksheet.
This table auto-populates based on all the user information entered in all the worksheets of the tool.
Detailed information about the output costs and results will be shared towards the end of the manual.

Fig. 4. Screenshot of the “Output costs/results” table found in the “Data Entry and Results” worksheet

Note: Until the user enters necessary information in “Bioinformatics,” Personnel
and Training,” and “Facility and Transport” worksheets, cells H15-H17 will
display a message stating that inputs are required to display costs.

Reagents and consumables

Fig. 5. Screenshot of the “Reagents and Consumables” worksheet as it appears on opening the GCT?

2 Rows 8-20,31-60 and 72-120 are hidden in Fig. 5.

11



Once you have completed the “Data Entry and Results” worksheet, the “Reagents and Consumables”
worksheet should reflect your inputs (Fig. 5). The “Reagents and Consumables” worksheet is
automatically prefilled from the “User inputs” table in the “Data Entry and Results” worksheet.

Each item (column D) is shown in association with the corresponding workflow step (column B) and
the suggested quantity (column E) needed to process the number of samples received annually. It

is important to select the appropriate workflow step for each consumable to ensure that the cost
calculated per workflow step is accurate.

Fig. 6 provides an example of the auto-populated “Reagents and Consumables” worksheet following
completion of “Data Entry and Results” worksheet.

Fig. 6. Screenshot of “Reagents and Consumables” worksheet following completion of “Data Entry and
Results” worksheet with sample data®

2 Rows 8-20, 31-60 and 72-120 are hidden in Fig. 6.

The prices indicated were derived from GCT working group users and are listed in US dollars. Prefilled
prices are meant to provide an orientation to the user and may not represent accurate local prices.
To reflect the local procurement situation, carefully review the worksheet and adjust the pricing

per unit (column F). Consider the following guidance when making changes to the “Reagents and
Consumables” worksheet:

* Prices should be modified to reflect local procurement costs.

* Items can be modified to match the laboratory’s workflow.

* If the laboratory procures different bulk packaging than what is suggested, the item description and
quantity should be adjusted accordingly. This will remove the formula from the cell. If a copy
of this edited version of the tool is to be used for a different throughput or different costing
scenario, you should begin with a new, unused file of the tool. Otherwise, this quantity will
need to be updated manually.

* Decimal numbers are not allowed.
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* To add specific reagents and/or consumables to the list, use the empty rows at the bottom of the table.

* Do not add items included in the incidentals list (Table 8), as these costs are automatically
calculated in the total costs.

* To exclude reagents and/or consumables from the list, indicate “0” as quantity. Do not delete rows
from the list.

* Ensure that all items are coordinated to the correct workflow step.

* The reagents for the ONT sequencing platform consist of bulk packages, including the flow cells,
library preparation kit, and barcodes required for multiplexing for multiple runs. Due to the
fixed quantities, there will be a certain number of unused reactions depending on the selected
throughput. However, it is typically more economical to choose these bulk items, and you may
consider repurposing the remaining reactions.

A breakdown of the calculated costs for reagents and consumables can be found at the bottom of the
“Sequencing reagents” table, as shown in Table 4.

Table 4: Total cost breakdown of reagents and consumables at the end of the “Sequencing
reagents” input table in the “Reagents and Consumables” worksheet

Worksheet: Reagents and Consumables

Table: Sequencing reagents

Data name User input Explanation
requirement

Sequencing and library Total sum of sequencing and library preparation kit

preparation reagent reagents and consumables listed above, based on

cost quantities provided.

Incidentals (waste Incidental costs include minor costs that are

bags, PPE, ethanol, associated with reagents and consumables. The items

etc.) included can be found in Table 5, “Incidental costs”.?

Annual reagent and Calculated annual costs to allow sequencing of the

consumable cost NONE indicated number of samples when assuming a success

without sample retests Data rate of 100%.

LG R ELDTTEIRGC I @ automatically | The additional annual costs to be considered based on

due to sample retests calculated the “User input” sequencing success rate to reach the
total number of annual throughput sample results.

Total annual reagent Total annual sum of all reagents and consumables,

and consumable cost taking into account indicated quantities, incidentals
and sample retests.

Total reagent and Breakdown of the total costs for reagents and

consumable cost per consumables per sample, considering the indicated

sample annual sample throughput.

2 During the piloting of this tool, the incidental costs were validated using actual costs and therefore are reflected as a
percentage (7%) of the costs related to reagents and consumables.
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Table 5: Items included in the incidental cost percentage calculation

Incidental Costs

Nitrile gloves, laboratory coat/gown, tube racks, RNase AWAY, isopropanol (70%), autoclave
bags (large and small), permanent markers, disinfectant/soap, paper towels, bleach or
equivalent, wipes, lens paper, lab tape

Note: These incidentals should not be added to the list of reagents and
consumables, as the cost is already accounted for in the tool.

Equipment

The “Equipment” worksheet will be auto-populated following completion of the “Data Entry and
Results” worksheet. The “Equipment” worksheet aims to capture all laboratory equipment used
for sequencing SARS-CoV-2-positive specimens. You will need to provide and review pre-populated
information in this section (Fig. 7, Table 6).

Quantity: The actual quantity of each equipment item should be completed. A list of equipment to be
purchased, based on the recommended quantity of each equipment item to accomplish the selected
throughput on the selected platform, will be generated based on user inputs of actual equipment
quantities available in the laboratory. (For example, if it is recommended that the laboratory has

two PCR workstations, but only one is currently available for NGS, the “Equipment to buy” table will
auto-populate, suggesting that the user needs to purchase one PCR workstation, and will indicate
the estimated cost of one PCR workstation (the cost may differ for each user). This will remove the
formula from the cell. If the tool is to be used for a different throughput or different input in the
“Data Entry and Results” worksheet, begin with a new, unused file of the tool. Otherwise, this
quantity will need to be updated manually.

Age: The age of all equipment present in the laboratory will need to be provided; this is required for
each listed item for the annual equipment costs to be considered. If the equipment is new, input the
equipment age as “0”. If there are several pieces of the same equipment, provide an average age. The
table will also calculate the amortization value, which accounts for the depreciation of the equipment
and the future need to purchase new equipment.
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Table 6: Data requirements for equipment tracking in the “Equipment” worksheet

WORKSHEET: Equipment

TABLE: Equipment

Data name

User input requirements

Explanation

lifetime (years)

recommended lifetime of
equipment and change to
reflect the manufacturer

lifetime recommendation.

Note for NONE Automatically generates the note “Buy” if the actual

equipment quantity of an item is less than the recommended

quantity of the item OR if the average age of
equipment is more than the recommended lifetime,
suggesting that additional quantities should be
purchased. The list of equipment with the note
“Buy” automatically appears in the “Equipment to
buy” table next to the “Equipment” table.

Workflow step | Select the workflow Necessary to calculate the cost per workflow.
associated with the item.

Item General name of the If a different item is used, the name of the item can
equipment item. be altered.

Recommended | NONE Automatically generated based on the annual

quantity throughput of the samples selected.

Actual quantity | Input the actual quantity | The number of sequencing instruments (of the
of the equipment present | platform type selected in the “Data Entry and
in the laboratory (enter Results” worksheet) used for sequencing SARS-

“0” if none). CoV-2 samples.

Unit cost Carefully review costs and | Pre-populated data are reference unit costs; the
change to reflect local unit costs should be changed to reflect the actual
procurement costs. cost of the equipment for the laboratory. Customs

clearance costs should not be considered here, as
they are calculated separately in the “Facility and
Transport” worksheet .

Total cost NONE The total cost of the item is calculated using the

actual quantity and the unit cost.

Recommended | Carefully review the The recommended lifetime of equipment provided is

a reference. If the recommended lifetime according
to the manufacturer is different than what is in the
tool, input the actual equipment lifetime. This cell
needs to be filled in for any new equipment that is
added to the table.

Age of Input the actual age of If there is more than one quantity of the same

equipment the equipment (in years). | equipment, input an average age of all the same
New equipment should be | equipment type. No decimals should be used here;
given an age of “0”. ages should be rounded up.

Amortization NONE The amortization value is automatically calculated

value by dividing the total cost of equipment by the

number of years left for the equipment to function
(recommended lifetime(years) of equipment).

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
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Fig. 7. Screenshot of the “Equipment” worksheet and “Equipment” table showing the cells requiring
data entry for unit costs and highlighting (in the red boxes of the enlarged “Equipment” table) the
recommended lifetime in years and age of equipment (new equipment should be set to “0”)

Maintenance fees: The “ Maintenance and calibration contract cost per year” defaults to 15% of the
original equipment price. If preventative maintenance agreements or service contracts are purchased
for the equipment listed, they may be amended to match actual costs. Exercise care with the
sequencer and thermal cyclers, as those are typically the most expensive items in the “Equipment”
table ; ensure that the “Maintenance contract cost per year” is not overinflated.

For ONT, sequencing instruments do not require preventative maintenance as the fluids are self-
contained in each flow cell, which is a consumable. However, the sequencers require an annual L&W
on each instrument, as the instruments are only leased to labs. Even if the laboratory purchases on
the CapEX (capital expenditure), the L&W must be paid annually. The instrument will no longer receive
updates if the laboratory does not pay this fee. If not a CapEx purchase, ONT or its distributors may
remove the instrument from the laboratory if the L&W lapses by more than 60 days. The L&W fee may
be entered in the “Maintenance contract cost per year” in lieu of an actual maintenance contract cost.

Sequencing use: Estimate the percent usage of each piece of equipment specifically for SARS-CoV-2
sequencing and enter this estimate into the “Percentage of use for sequencing” column. If equipment
is shared with another pathogen or laboratory section, this should be considered.

For example, if a laboratory has one -20 freezer for SARS-CoV-2 that is used for sample receipt, nucleic
acid extraction, PCR testing, NGS library preparation and sequencing, and it is equally shared with
another pathogen sequencing program me, that would mean the total percentage used for sequencing
is 50%. Since the freezer is also used for five workflow steps, the 50% would be split across all five
workflows, at 10% for each. See Fig. 8.
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Fig. 8. Screenshot showing an example of a single -20 freezer used equally in two
pathogen NGS programmes shared evenly across the five workflow steps

Equipment to buy: If the laboratory has equipment procurement needs based on (1) actual quantity
and recommended quantity or (2) the average age of equipment and recommended lifetime for

the sample throughput and platform, the tool will automatically populate “Buy” in the “Note for
equipment” column. This cost will automatically be calculated at the bottom of the worksheet in

the “Equipment to buy” cell. A list of specific equipment to buy will automatically be generated in

the “Equipment to buy” table next to the “Equipment” table (Fig. 9). It will include the total cost and
quantity of equipment to be purchased (Fig. 10). Note that the “Equipment to buy” table will populate
items in the same row as in the “Equipment="table.

Fig. 9. Screenshot of the table for “Equipment to buy” if additional procurement
needs are indicated (“Equipment” worksheet, columns U through W)
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Fig. 10. Screenshot of the “Total equipment costs” table located
below the “Equipment” table in columns L through H

Personnel and training

This worksheet is used to calculate the cost of the total number of personnel involved in each workflow
step of sequencing and all related personnel costs, including the cost of training (Fig. 11, Table 7).

Fig. 11. Screenshot of the “Personnel and Training” worksheet as it appears on opening the GCT?

2 Rows 15-33 are hidden in Fig. 10
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An additional 10% is added to the total cost of personnel to cover administrative personnel costs,
such as:

* administrative and management personnel

* quality and biosafety managers

* laboratory director

* human resources personnel.

Itis up to the user’s discretion to alter administrative personnel costs or to add administrative
personnel to the NGS workforce. When adding administrative personnel to the NGS workforce,
carefully consider the percentage of time paid for by sequencing and review the prefilled “Additional
admin cost percentage ” cell, as it may need to be lowered if specific staff are entered into the

table. In the tool, the percentage of time spent on sequencing for personnel can be adjusted. Use the
actual size and profile of the laboratory to adjust the estimation. Suggested personnel are added for

consideration, but are meant to function as a guide, rather than a requirement.

Table 7: Data requirements and data output for the “Personnel and Training” worksheet

WORKSHEET: Personnel and Training

TABLE: Personnel and training

Data input name

User input requirements

Explanation

NGS workforce Enter all the personnel Example staff have been auto-populated
involved in sequencing as common workforce for consideration.
SARS-CoV-2. Remove staff that are not used by the
laboratory and add staff by using empty rows
within the table.
Annual salary Enter the annual salaries.

Percentage of time
spent on sequencing

Enter the percentage of
time each member of
staff spends specifically
sequencing SARS-CoV-2.

E.g., if a staff member spends 30% of the time
on SARS-CoV-2 NGS and 70% of the time on
PCR, enter 30% in the cell.

Annual personnel
cost

NONE

Automatically calculates the annual
personnel cost related to sequencing based
on the annual salary and the percentage of
time spent on sequencing SARS-CoV-2 for
each personnel member.

Personnel cost per
sample

NONE

Displays the personnel cost per sample based
on the annual throughput selected.

Additional admin
cost (percentage)

Review administrative
cost and change to reflect
laboratory administration
costs.

An additional 10% is recommended to cover
administrative personnel costs. Consider
carefully before altering this percentage.

Additional admin
cost (amount)

NONE

Automatically calculated based on additional
administrative cost percentage and salaries
entered for personnel.
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Data input name User input requirements Explanation

Annual training cost | Enter total annual training- | E.g., NGS wet-lab training costs,

related costs for all bioinformatics training costs.

personnel specific to NGS

for SARS-CoV-2.
Training cost per NONE The training cost per sample based on the
sample annual throughput.
Total annual NONE The total annual personnel cost, including
personnel cost salaries and administrative and training

costs.

Total personnel cost | NONE Total personnel and training-related costs
per sample per sample.
Comments Use this cell to add

comments.

NGS: next-generation sequencing; PCR: polymerase chain reaction; SARS-CoV-2: severe acute respiratory syndrome
coronavirus 2.

Facility and transport

This worksheet is used to capture and calculate all facility and transportation costs related to
sequencing (Fig. 12). Costs for this section may need to be provided by the accounting or procurement
office. Facility- and transportation-related costs should be included only if they apply to sequencing.

Prefilled facility and transportation services are meant to serve as a guide and should be changed or
added to reflect the services used by the lab.

Fig. 12. Screenshot of the “Facility and Transport” worksheet as it appears on opening the GCT?

2 Rows 18-21 and 37-42 are hidden in Fig. 12
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Table 8: Data requirements and explanations to calculate the
necessary transportation and facility costs per sample

WORKSHEET: Facility and transport

Table name Data input name

User input
requirements

Explanation

CoV-2 sequencing
(should be completed)

of service used
specifically for SARS-
CoV-2 sequencing.

Facility Facility services Carefully review facility | E.g., rent, building maintenance,
services and change internet.
to reflect local facility-
related services.
Cost per month Enter the cost per
month for each service.
Total facility cost/ NONE Indicates total facility-related
month costs per month.
Enter the percentage | Enter the percentage of the facility
of the facility used used specifically for SARS-CoV-2
Percentage of facility for sequencing SARS- lseI;]uencmg (e.g., if the whole
used for sequencing CoV-2. aboratory processes 10 000 tests
per year, and 1200 are SARS-CoV-2
sequencing tests, the number
entered should be 12%).
Annual facility cost NONE This is a protected cell. It shows
the annual facility-related cost.
Facility cost per NONE This is a protected cell. It shows
sample the facility-related cost per
sample
Transport | Transportation Enter all E.g., shipment of samples or
services transportation-related | sample collection kits, insurance,
services. custom clearance for reagents.
Shipment method Enter the shipment E.g., courier company.
method for shipment
of samples.
Annual cost Enter the annual cost
per service.
Percentage for SARS- Enter the percentage

Transportation cost
per sample per service

NONE

Transportation-related cost per
service per sample.

Total annual transport- | NONE Total annual transport-related
related cost cost for all samples.
Total transport-related | NONE Total transportation -related cost

cost per sample

per sample.
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Table name Data input name User input Explanation
requirements

Facility Total annual facility Total annual facility- and
and and transportation cost transportation-related costs.
Transport
totals

Facility and NONE This is a protected cell. It
transportation cost shows the total facility- and

per sample transportation-related costs per
sample.

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

Bioinformatics

This worksheet calculates bioinformatics costs. It can accommodate cloud computing costs, in-house
server costs or a hybrid of the two options (Fig. 13). All bioinformatics costs are captured (software
licensing costs, storage, cloud costs, in-house computing hardware - low- and high-throughput
options - and maintenance fees and costs for on-premises solutions. Costs are displayed as an annual
total and are broken down per sample.

Fig. 13. Screenshot of the “Bioinformatics” worksheet as it appears on opening the GCT®

2 Rows 15-21,29-42,46-56,63-71 and 76-86 are hidden in Fig. 13

Cloud-based analysis software

Several cloud computing options are pre-populated, along with estimated costs. If any of the listed
options are used, enter a quantity next to the item (with the exception of Terra.Bio and Illumina
BaseSpace - see the note below Fig. 14 for details) and update the “Price (USD)” column (if necessary)
to calculate total costs; likewise, enter any bioinformatic software used, along with the cost and
quantity, and the percentage of use for SARS-CoV-2 sequencing in the table. If external devices (i.e.,
hard drives) are also used to store and/or transfer data, enter their cost and quantity in “External HDD
for storage”.
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If bioinformatics is outsourced, please enter the price and quantity (“1” is recommended) in the
“Outsourced” row to capture this information.

If cloud-based bioinformatics applications are not used, leave the “Quantity” cell blank (“0” or “NA” is
acceptable) for all rows.

Fig. 14. Screenshot of components included in cloud-based analysis software for bioinformatics

Note: Terra.bio Computing and cloud storage and Illumina BaseSpace additional
cloud storage have costs associated with individual sequence data processing
and/or storage. Therefore, the “Quantity” column should not be altered, as the
“Total cost” for each option is formula-based on the number of samples the
laboratory processes annually (as indicated on the “Data Entry and Results”
worksheet) and the “Price (USD)” column. If the laboratory uses either of these,
itis recommended to use “0.36” as “Price (USD)” for Illumina BaseSpace’s
additional cloud storage and Terra.Bio’s computing and cloud storage and to
use “0.5” for SARS-CoV-2 specimens for the “Price (USD)” cell. In addition,

for Illumina BaseSpace, use of apps (other than the COVID Lineage app) incurs
additional costs.

In-house computing

Users who have any in-house computing capabilities should update either the “high throughput” or
the “low/mid throughput” tables as described in this section . You should account for maintenance
fees, redundancy (if chosen for data storage) and human resources (e.g., system administrator,
systems engineer) for this on-premises option. Human resources should be captured in the “Personnel
and Training” worksheet. The “Amortization value” accounts for depreciation of equipment captured
in the “Bioinformatics” worksheet.

High throughput: The tool provides an option for a high-processing server; all suggested components
are itemized in and can be expanded by clicking on the “+” in the left-hand pane of the Excel sheet

(Fig. 15, 16). Entering a quantity in the “High processing server” “Quantity” cell will automatically
update quantities of individual components and total cost (Fig. 17). The price may be adjusted to
match the actual server cost. Input the percentage of use for SARS-CoV-2 sequencing. Any additional
bioinformatics equipment that has or will be purchased (i.e., monitor or service maintenance fees) may
be added in the “Server including maintenance fees” “Quantity” cell and appropriate quantities and
prices entered.

Fig. 15. Screenshot of components included in in-house computing with high throughput
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Fig. 16. Screenshot showing the “+” button available to display included components
of the high-processing server for in-house computing with high throughput

Fig. 17. Screenshot of all included components of the high-processing
server for in-house computing with high throughput

Low/mid throughput: Provides an option for a low- to mid-processing server; all suggested
components of the server are itemized and can be viewed by clicking on the “+” on the left-hand pane
of the Excel sheet to expand the rows (Fig. 18, 19). Entering a quantity in the “Low/mid processing
workstation” “Quantity” cell will automatically update quantities of individual components and

total cost (Fig. 20). The price may be adjusted to match the actual server cost. Input the percentage

of use for SARS-CoV-2 sequencing. Any additional bioinformatic equipment that has been or will be
purchased (i.e., monitor or service maintenance fees) may be added in rows below the “Low/mid
processing workstation” row , and appropriate quantities and prices entered.

Fig. 18. Screenshot of components included for in-house computing with low/mid throughput
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Fig. 19. Screenshot showing the “+” button available to display included components of the
low/mid processing workstation for in-house computing with low/mid throughput

Fig. 20. Screenshot of all included components of the low/mid processing
workstation for in-house computing with low/mid throughput

Hybrid, in-house and cloud-based

If the laboratory uses, or intends to use, both cloud-based software and in-house servers, both the
“Cloud-based analysis software” and the appropriate in-house computing (either high or low/mid)
sections should be completed. The workbook will automatically combine costs from both sections to
give the “Total purchase cost” for both “Cloud-based” and “In-house” as well as the “Cost per sample”
(Fig. 21).

Fig. 21. Screenshot of hybrid, in-house and cloud-based bioinformatics costs
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Quality management

This worksheet is used to calculate the quality management costs related to sequencing SARS-CoV-2,
which can include but are not limited to accreditation, proficiency testing panels, certification and
other costs (Fig. 22, Table 9).

Fig. 22. Screenshot of the “Quality Management” worksheet as it appears on opening the GCT

Table 9: Data requirements and explanations to calculate the cost of a QMS for genomics capacity

Worksheet: Quality Management
Table: Quality management

Data input name User input requirements Explanation

Quality management Enter all quality management E.g., proficiency testing panel for SARS-

activity activities related to sequencing | CoV-2 NGS.
SARS-CoV-2.

Cost Enter the cost for each activity.

Quantity Enter the quantity of each E.g., if pipette calibration occurs every
activity within a year. 6 months, enter “2”.

Annual activity cost NONE Total annual cost for the activity

automatically calculated based on
activity cost and quantity.

Annual activity cost NONE The cost of the activity per sample
per sample based on the annual throughput.
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Data input name

QMS cost per sample

Total annual QMS cost

Add any comments

User input requirements

Explanation

E.g., month of annual BSC certification
or date of ISO accreditation granted.

NONE

Total annual cost for all QMS activities.

NONE

Cost for all QMS activities per sample.

BSC: biosafety cabinet; NGS: next-generation sequencing; QMS: quality management system; SARS-CoV-2: severe acute
respiratory syndrome coronavirus 2.

Costing output/results

After you have completed the “User inputs” table in the “Data Entry and Results” worksheet, and all
subsequent worksheets, the “Output costs/results” table will be populated with costing information
in the “Data Entry and Results” worksheet. The data in this part of the worksheet are protected and
cannot be changed by the user. This section will review all the costing information output by the tool

(Table 10, Table 11).

Table 10: Detailed explanation of each cell in the “Output costs/
results” table in the “Data Entry and Results” worksheet

WORKSHEET: Data Entry and Results
TABLE: Output Costs/Results

Data name

New equipment to
purchase

Total establishment
cost (first year)

Total operation cost
(per year for the

following years)

User input requirement

NONE

Data automatically
calculated after all
worksheets are complete

Explanation

The total cost of equipment the laboratory needs
to purchase to complete the annual throughput.
This cost considers the quantity and age of the
equipment at the laboratory compared to the
recommended lifespan of the equipment and

the recommended quantity of each piece of
equipment.

The total cost to establish and run a sequencing
laboratory for 1 year, including purchasing new
equipment.

The total cost to run the laboratory for each year
following the year of establishment.
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Table 11: Detailed explanation of the “Costs per category” table in the “Data Entry and Results” worksheet

WORKSHEET: Data Entry and Results

TABLE: Costs per category

Data name

Reagents for sequencing
and library preparation

Reagents and
consumables (including
sample retests)

Equipment maintenance

Bioinformatics

Personnel and training

Facility and transport

Quality management

User input
requirement

NONE

Data automatically
calculated after

all worksheets are
complete

Explanation

The total cost of sequencing and library
preparation reagents and consumables per
sample and per year

The total cost of all reagents and consumables
per sample and per year, including sample
retests due to sequencing failure

The total cost of equipment maintenance per
sample and per year

The total cost of bioinformatics per sample and
per year

The total cost of personnel and training per
sample and per year

The total cost of facility and transport per
sample and per year

The total cost of quality management per
sample and per year

The total cost of running the laboratory per
sample and per year for the selected options

in the “User inputs” table and the other six

worksheets

Table 12 shows the costs per lab workflow step per sample and the total cost per workflow step as
indicated by the user, with drop-down selections for workflow in the “Reagents and Consumables”
and “Equipment” worksheets. This might be helpful if different workflows are performed by different
stakeholders, or to see what portions of the workflow are more costly or where efficiencies in the

workflow might be helpful.
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Table 12: Detailed explanation of the “Costs per workflow step” table, both per sample and the total cost

WORKSHEET: Data Entry and Results
TABLE: Costs per lab workflow step

Data name User! nput Explanation
requirement
Sample receipt The total cost for the sample receipt workflow,
provided per sample and per year
Nucleic acid The total cost for the nucleic acid extraction
extraction workflow, provided per sample and per year
PCR testing The total cost for the PCR testing workflow,
provided per sample and per year
NGS library NONE The total cost for the NGS library preparation

preparation workflow, provided per sample and per year

Data automatically

Sequencing calculated after The total cost for the sequencing workflow,
all worksheets are provided per sample and per year
complete

The total cost for the bioinformatics workflow,
provided per sample and per year

Bioinformatics

The total cost of running the laboratory per year

for the selected options in the “User inputs” table
and the other six worksheets.

Note: The costs for personnel and training, facility and transport, quality
management, sample retest and incidentals are divided evenly among the six
workflows for easier calculation. Refer to the “Reagents and consumables”
section for more information on retests and incidentals.

Note: All workflow costs considered in this tool are only for sequencing SARS-

A CoV-2-positive specimens. For example, if the laboratory receives 10 000 SARS-
CoV-2 samples per year for PCR diagnostic testing and 600 positive samples are
sent for sequencing, the PCR testing workflow will account for PCR testing of
600 samples.
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Limitations of the tool

While the GCT working group strove to make this tool as robust as possible to evaluate the true cost of
SARS-CoV-2 sequencing programmes , the tool does have limitations that should be noted.

e This tool is specific for SARS-CoV-2. Future versions of the tool will be able to cost for other
pathogens, pathogen-agnostic and metagenomic approaches, plus complex matrices like
wastewater sequencing efforts.

* The current version of the tool is only able to assess and cost a single sequencing platform and
instrument model. It cannot evaluate labs that may have mixed sequencing platforms (i.e., a
lab with an Illumina MiSeq and a NextSeq 1000; or a lab with an ONT GridION and an Illumina
MiniSeq). In future versions of the tool, users will be able to capture multiple systems from various
manufacturers. To generate the costs for multiple systems, you can complete this tool multiple
times and zero out any items that were captured in the first iteration that do not need to be
counted multiple times (e.g., “Personnel and Training”, “Facility and Transport”, “Bioinformatics”
and “Quality Management”), since this information will have been captured on the first completed
version of the tool for the laboratory.

* Reagents available for selection in the tool are limited and are paired with each sequencing
platform. While other reagents (library preparation kits) can be used, the items selected for the
GCT are the kits most paired with the sequencing platforms. You can manually change the prefilled
sequencing library preparation kit names, quantities and prices to reflect the reagents used within
the laboratory. It is important to note that formulas in peach-coloured cells will be deleted. To cost
a different scenario, begin with a new, unused copy of the tool.
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@ Annex 1. Scenarios for GCT use

This annex lists four scenarios for which this tool may be used. The scenarios do not represent a
comprehensive list of situations where the tool may be useful but rather are intended as a guide.

Listed in each scenario is the objective, the desired purpose of using the tool, the required inputs, what
information is needed from the user to fulfil the purpose of using the tool and the expected outcome.

Scenario #1: Validate

Objective | wish to validate a recent costing exercise conducted at my lab for NGS
activities.

User * Provide the same inputs to the GCT as provided for the recent costing

required exercise completed by the laboratory.

inputs * Carefully complete all portions of the tool to account for the total cost of

supporting SARS-CoV-2 NGS - including inputting actual package sizes,
quantities and cost of the item purchased by laboratory, rather than using
reference package size and pricing available in the tool.

* For user entries in a currency different than USD, please use the same
currency conversion of the local currency to USD for all items in the GCT.

Expected The tool allows you to compare and validate a recent costing exercise
outcome completed by the laboratory to ensure accurate costing.
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Objective | To determine the cost of the NGS operations occurring within my laboratory,
then to routinely use the tool to stay updated on the operational costs of my
NGS laboratory.

User * Input the actual cost and quantities for all information in each worksheet. It
required is important that all equipment costs represent local procurement costs.
inputs * If equipment items are pre-populated within the tool, and do not exist in the

laboratory, the item quantity should be changed to “0”.

* Review the tool annually to ensure accurate representation of reagents and
consumables procurement for the annual throughput.

* Update the tool to represent any changes within the laboratory as they
occur (hiring new staff, pay raises, new equipment, etc.).

= See the “Additional considerations on the use of the tool” section for guidance
on updating the tool.

Expected The tool will provide the total annual running costs and cost per sample for a
outcome laboratory operating NGS for SARS-CoV-2.

Scenario #3: Optimize

Objective | To make informed decisions on sequencing activities by optimizing the
sequencing workflows and budget for NGS.

User * Expect to use the tool two or more times for this scenario.
required o

: Provide all accurate information for the current NGS costing situation of the
inputs

laboratory.

* Create a copy of the tool used to cost the current situation of the laboratory.
(By using a copy, you will not need to re-enter stable information such
as personnel, transportation or facility costs.) You should change certain
selections in the tool that represent the changes the laboratory may make.

* Repeat using the copy of the tool with different possible scenarios for the
laboratory to see how the cost per sample may be optimized.

* Note: If you have altered peach-coloured cells (cells containing formulas)
in the initial use of the tool, review the information in these cells during
subsequent use to accurately project costing changes.

Expected For every scenario, the tool will produce a breakdown of annual running
outcome costs as well as costs per sample that should be saved. The scenarios can
be compared, and they might highlight adjustments that could be made to
optimize the budget for NGS.
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Objective | To determine the overhead costs to scale up my lab from low throughput
to high throughput - size of workforce, allocation of time, package size of
reagents, etc.

User * Provide inputs for all worksheets for the current throughput of the

required laboratory, paying careful attention to the equipment available.

Inputs * Following completion of the tool, open a new, unused copy of the tool
and rework through the “User inputs” table to enter the new desired
throughput.

* Forthe “Equipment” worksheet, it is important to input the same “Actual
quantity” and “Age” of the equipment specified in the initial use of the tool.
Here, the tool will calculate the cost to add the necessary equipment to
scale up to a higher throughput.

* |f possible, you may receive quotes for needed equipment and input the
cost of procuring this equipment under “Unit cost” (column F) in the
“Equipment” table.

* Consider the workforce needed to process an increase in throughput and be
sure to include the extra personnel and projected salaries in the subsequent
use of the tool.

Expected Filling the tool with the current throughput of the laboratory, then comparing
outcome the results to a second use of the tool with increased throughput, will indicate
what new equipment needs to be added to the laboratory to successfully
support the desired higher throughput. For the “User inputs” table in the “Data
Entry and Results” worksheet, the tool will indicate whether the increased
throughput will fill the sequencing platform to a higher capacity, therefore
using the loading capacity more efficiently and potentially leading to cost
savings. In the “Reagents and Consumables” worksheet, the user may be
recommended to purchase bulk packaging with the increased throughput,
which may lead to cost savings. Comparing the current use of equipment

and reagents to the suggestions provided for increased throughput will help
the laboratory to decide whether scaling up the throughput will provide cost
savings per sample, and whether scaling up is financially feasible.

GCT: Genomics Costing Tool; NGS: next-generation sequencing; SARS-CoV-2: severe acute respiratory syndrome
coronavirus 2.

A NOTE: For any scenario, changing the peach-coloured cells will remove the
formula from the cell. Consequently, you will need to go through all the
worksheets and tables to ensure that all cells contain correct information. If the
toolis to be used for a different throughput or different input in the “Data Entry
and Results” worksheet, begin with a new, unused file of the tool or prefilled
data will need to be updated manually.
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