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MicroSEQ™ ID Rapid Microbial
Identification System:

the complete solution for reliable genotypic
microbial identification

The world leader in serving science
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MicroSEQ™ ID Microbial Identification System

Genotypic microbial Identification by phylogenetic
identification solution based classification based on sequence

on molecular, sequence based analyses of ribosomal genes in
analyses of ribosomal genes bacteria and fungi.
in bacteria and fungi.

Top Pharma companies worldwide Designed to support the recommended
use Applied Biosystems™ |dentification System gualification guidelines from

MicroSEQ™ |dentification International Conference

« 10 of Top 10 on Harmonization (ICH)

» 24 of the Top 25 The US Pharmacopeia (USP)

» 15 multi-site adoptions in Top 25 The European Pharmacopeia (EUP)
The Japanese Pharmacopeia (JP)

* List of Top 50 Pharma from Pharmaceutical Executive, May 2008




Technologies Applied to
Pharmaceutical Manufacturin

* DNA sequencing

- PCR
* Real-Time PCR | : s
. Mass Spectrometry * Regulated market requires validation
- Bioinformatics « Consistent product safety and quality
are critical
%  Traditional techniques being replaced
v T : 8 with rapid molecular methods where

/ L accuracy and time to results (TTR) are
“““““““ critical
« Complete solutions preferred
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MicroSEQ™ ID Core Technology

1. Amplification by PCR
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2. DNA

MicroSEQ® ID
fication Software

3 Librany Entry Name

1 Ralstonia piokettii® (ATCC=275611)
Ralstonia insidiosa (DSM=17714)
Ralstonia mannitolilytioa (ATCC=BAA-718)
Ralstonia solanacearum™ (ATCC=11696)
Ralstonia syzygii® (ATCC=49543)

3. Identification

Amplification of ribosomal region

from genomic DNA by PCR

Sequencing

Sequence of amplified region

Identification based on
comparison of sequence to
areference database
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Ribosomal DNA gene as a means
and classi

to identi
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Bacteria:

Fungi:

16S rDNA
LSU rDNA

1000

1200

1
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Universal Presence

16S rRNA gene is present in all bacteria

Large Subunit (LSU) gene is present in all fungi

Ideal gene structure

Conserved regions

identical in all microorganisms

used for amplification (PCR primer location)

Divergent regions

different amongst microorganisms

used for identification (sequencing)

High content of information
and discriminatory power

500 bp sequence with 4 different bases
— 4500 =1 x 10”301 variants

(10°000°000°000°000°000°000°000°000’000°000°000°000°000°000°000°000°000°000°000°00

0°000°000°000°000°000°000°000°000°000°000’0007000°000°'000°000°000’000°000°000°000°

000°000°000°000°000’000°000°000°000°000°000°000°000°000°000°000°000°000°000°000°00
0°000°000°000°000°000°000°000°000°000°000’000°000°000°000°000°000’000°000°000°000°

000°000°000°000°000’000’000°000°000°000°000°000°000°000°000°000°000°000°000)

15 biochemical tests with “yes/no” result
— 215 =3 x 10”4 variants
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Phylogenetic relationships between organisms can
be determined by DNA sequence-based methods

L 1=0.2069%

Mycobacterium madagascariense (ATCC=49365)
Mycobacterium chitae (ATCC=19627)

|| Mycobacterium afticanum (ATCC=25420)

Mycobacterium microti (ATCC=19422
— ycobacterium abscessus (ATCC=19977)
L Mycobacterium chelonae (ATCC=35752)

Mycobacterium farcinogenes (ATCC=35753)
|: Mycobacterium senegalense (ATCC=35796)

L 1=0.5892%

Mycabacterium farcinogenes (ATCC=35753)
|:|— Mycabactetium senegalense (ATCC=35796)

| Mycobacterium abscessus® (ATCC=19977)
| Mycobacterium chelonae chelonae (ATCC=35752)
Mycobacterium chitae (ATCC=19627)
l Mycohacterium madagascariense (ATCC=49865)
|—| T Mycobacterium gastri (ATCC=15754)
1 Mycobacterium africanum (ATCC=25420)
_' Mycobacterium microti (ATCC=19422)

Confirmation of Identification
* Organism falls in the correct/ predicted group based on identification

Additional information with phylogenic relationship

+ To determine how well sequence will be able to discriminate between very
closely related organisms or groups of organisms

8 ThermoFisher
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MicroSEQ™ ID Microbial Identification System

Rapid

Typically <5h from culture
to answer

Accurate & specific

ID culturable and not-easily-cultured
organisms

Range of organisms

Discriminate thousands of

species

Universal protocol

No prior knowledge of organism
properties needed

Streamlined workflow

Standardized simple workflow is
easy to validate

Support network

Worldwide technical and validation
support and custom capabilities




MicroSEQ™ |ID Microbial Identification System

High throughput comparative DNA sequencing system for

identification of bacteria and fungi

« FAST Bacterial 500 16S ID Kit

« FAST Fungal D2 ID Kit

» Full Gene 16S ID kit

* PrepMan Ultra Sample
Preparation

* PCR and Sequencing clean-up
Kits

3500 and 3500XL DNA
sequencing instruments

* MicroSEQ™ |ID Software
 Validated Bacterial and
Fungal libraries

PCR Thermal
Cycler

10



MicroSEQ™ Rapid Microbial ID System

Workflow with 3500 genetic analyzer

Grow Culture

Extract DNA

Kit

* MicroSEQ™ Rapid
Microbial ID

» System Sample

Preparation with

PrepMan™ Ultra

Perform PCR

Instruments
« Veriti™ 96-Well
* Thermal Cycler

Sequence the DNA

Instruments
» 3500 and 3500xI

* Genetic Analyzers
Kit

* FAST MicroSEQ™

Bacterial and Fungal
Identification Kits

|

Identify the Organism

Software

* MicroSEQ™ Rapid
Microbial 1D

Libraries

* MicroSEQ™ Rapid
Microbial ID

 Bacterial and Fungal
Libraries

~5 hours from isolated colony to ID

11
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Quality controlled kits for bacterial
and fungal identification
Bacterial Identification

Sample
Preparation PCR Sequencing Clean-up

* PrepMan Ultra « Fast 500 « 500 * PCR clean-up
« 500 « Full gene « Sequencing clean-up

* Full gene

Fungal Identification

Sample
Preparation PCR Sequencing Clean-up

* PrepMan Ultra « Fast fungal * Fungal * PCR clean-up
* Fungal « Sequencing clean-up

Universal protocol for all microorganisms




MicroSEQ™ Rapid Microbial ID Software
Enables accurate identification to the species level

N

\\;M%%g' Y .A
/\ by, tectnelsgies”
g Qj , . 4y A Library Entry Name % Match

Ralstonia picketti (ATCC=27511) 100.0
Ralstonia inmdiosa (DSM=17714) Q7 .28
Ralstonia mannitolilyticos (ATCC=BAA716) 96 .36

a/liC;?%qu@ ID » Ralstonia solanacearum® (AT CC=11696) 9520

icrobial Identification Software
C Ralstonia syzygii® (ATCC=40543) 95.00

« Compare unknown sequence to library

» Create Reports and Phylogenetic trees

« Security, Audit and esig capabilities

« Autoanalysis software transfers data from the data collection software to an MSID project
« Automatically identify unknowns using customer editable parameters

« Set up and run plates on the instrument using the MicroSEQ™ ID software (Single User
Interface)

13 SCIENTIFIC



MicroSEQ™ Rapid Microbial ID Software
Enables accurate identification to the species level

Auto-1D

Spacimen ldantification Dazeription

At D for Spaclas

Auto-1D for Species

pld Aute D for Specles

Staphylesecous haminis Auito- D for Species
Staphylocooous apidarmidis Auito: D for Spacias

Specimen & |Library Library Entry Mames ‘Cansensus Library Entry L ‘% of Consensus .| Total Mizsmatehes

[1-F] AE_BactaralS00LIb_2.2 Gtaphylecooous apldarmidis CATCC=12220) “4a7 A08 100,20 o

Q62 AB_BactarialB00LIb_2.2 Saphylososous apidarmidis (AT CC= 149000 . aa7 A 400,20 o]

L] AR_BactaralS00LIb_2.2 Slaphyleccnaus capran (ATCC=358838) 98,18 487 486 q00.20 -

a6z AR_BacterialBO0LIb_2.2 Saphyiooooous oapitis capitis (AT ECe27E400 oa,a7 4a7 a0 400,20 &
AE_BaoteralSO0LID_2 2 Staphylooooous oapliis urmoiytious (AT C Cedaazang o887 100,20 a

Spaciman : 881
[ I— N A AR

081 and Staphylos darmidie (AT C=13326)
Ganatlo Distanos

081
Staphyloseoous apldarmidis (ATC C=12228)
Staphylooooous epldammidis (AT C=148005

| Staphylooooous oaprae (ATC C=I8830)
Staphylooooous capltis capltls (ATC C=ZT040)
Staphylocooous caphls ureclytious (ATCC=402320)

14 ThermoFisher



MicroSEQ™ Rapid Microbial ID Software

Validated Libraries

e Bench 16S 500: 2020 entries

16S Full Gene: 1262 entries
D2 (Fungal): 1114 entries

Validated

Updates < New entries
Include: Updated nomenclature

 Entries represent the most common
= = , organisms seen in environmental
=3 =E E| = = = monitoring

Largest, most comprehensive
validated libraries for bacteria

and fungi

15




MicroSEQ™ 1Q/OQ Program

laboratories overcome critical system qualification through
a collaborative partnership with Thermo Fisher Scientific

Flexibil |ty to adapt to the qualification requirements of each
participating laboratory

1Q/OQ Service typically include:

« Consultation with client to determine needs « System software installation and security verification

+ Statement of work to define project + Software exporting, importing, archiving, and printing

- Detailed verification test plan and documentation verification

- System installation verification * Phylogenetic tree and custom library verifications

- Sequence of system operations qualification * Detailed data analysis and review

« Microbial identification verification « Consultation on experimental process and results

« Accuracy report + Recommended guidelines for Performance Qualification (PQ)

* Reproducibility report

16 ThermoFisher



MicroSEQ™ Implementation Program

The program covers assistance on
laboratory design and workflow as well as
additional training based on specific
laboratory needs

Program typically includes:

Assistance in setting up a laboratory according to good molecular
laboratory practices

Checklist of installation material requirements and installation
procedures

Introduction to the basics of DNA-based vs. traditional culture methods
Introduction to the basics of genotypic methods

Organization of throughput from a few to hundreds of samples per day
Practical sessions on the MicroSEQ™ System workflow

Software training

Analysis flow from data collection to identification

Acceptance criteria for quality analysis

Interpretation of sequencing/ID results

Routine system maintenance

Data archiving

Recommendations for Performance Qualification protocols

.

17
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MicroSEQ™ Implementation Program

To complete the program, a final
training session is also provided
to assist in the Performance
Qualification (PQ) process.

The aim of the program is to help
users complete Performance
Qualification (PQ) as quickly as
possible, usually within the six-month
time frame of the program.




MicroSEQ™ ID PQ Consultation Program

Customizable service that typically includes:

Expert consultation with Thermo Fisher
Scientific product specialist

Customizable PQ protocol provided as a word
processing document and developed with
input from product specialist

Spreadsheet to easily determine
consumables package required for the study

On-site support from Thermo Fisher Scientific
product specialist during the execution of the PQ

19



Worldwide support network




MicroSEQ™ Rapid Microbial Identification System

@ Rapid Results

Subculturing typically requires days to results
Typically <5 hrs from pure culture/plate

«\ Accurate and Specific

2% o .
@ Discriminate thousands of species
No subjective interpretation

2 | Suitable for All Types of Microorganisms

(;’ Culturable and not-easily-cultured types

V No Prior Knowledge of Organism Required

Challenge for classic methods, e.g. gram staining

Standardized

Universal protocol for fungal and bacterial microorganisms

i

oo | Support Network

‘\~-/' Worldwide technical and validation support and custom capabilities

21




Legal Disclaimer

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

© 2015 Thermo Fisher Scientific Inc. All rights reserved. TagMan is a registered trademark of Roche Molecular Systems, Inc.,
used under permission and license. BLAST is a trademark of the National Library of Medicine. All other trademarks are the
property of Thermo Fisher Scientific and its subsidiaries.

- ThermoFisher
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Microbial identification can be obtained by
sequencing the 16S ribosomal gene

MicroSEQ 500

MicroSEQ Full Gene

MWI B HH B

1000 1200 1400 1542
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Sequence of the full 16S gene helps resolve closely

related groups

e J =0.2060%
Mycobacierum madagascanense (ATCC=49885)
Mycobacteriam chitse (ATCC=19627)
r Mycohacseium gasi (ATCO=15754)
1 Mycobacteriun aficanum (ATCC=25420)
microll (ATCOn 1942

SCeESUS
Mycobacterium chelonae (ATCC35752)

— Mycobacterium farcinogenes (ATCC=357563)
e Mycobacterium senegalense (ATCC=35708)

= farcinogenes (ATCC=35753)
o
9 | Mycobectarium chelonae chelonse (ATCCR357
= chese 19627
Z Mycobacterium madagascariense (ATCC=49885)
| [ 1 Myconactersum m’!“‘«m“aiaw
uyconactartum microt TCO=19422)

[ I
500 1541
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MicroSEQ™ Rapid Microbial ID System

3500 Genetic Analyzer throughput increase

Higher number of
capillaries lead to higher
throughput

8 Capillary set

3130 3500 3130 XL 3500 XL
Capillaries 4 8 16 24
IDs per 8hrs 10 16 25 52
IDS per 24 hrs 20 52 80 156
26 ThermoFisher



MicroSEQ™ Rapid Microbial ID System

Highly accurate

* Genotypic method based on 16s rRNA (bacteria) and D2
region (fungi) sequencing
+ Extensive validated libraries

Actionable results in less than 5 hours

+ Easy five-step workflow
* Intuitive software with Autoanalysis

Re-qualification in as little as 5 working days

* Fast 1Q/OQ implementation
» Features to assist with 21 CFR Part 11 compliance

Financial impact

* Helps reduce re-testing
* Helps reduce contract lab cost

Powered by state-of-the art genetic analyzer

» High throughput
* Plug and play consumables
* Maintenance scheduling and tracking

27
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3500 Series: System Hardware Features

Polymer Delivery “

Pump (PDP)

Water Trap
Waste Container

Anode Buffer —— " ="

r Oven door

Capillary
Array frame

Detection cell
heater block

Oven condensation

28

: reservoir
Container (ABC)
Polymer pouch Plate
Cathode Buffer
Auto-sampler Container (CBC)
ThermoFisher
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MicroSEQ® ID v3.0 software

Library Entry Name % Match
Ralstonia picketti® (ATCC=27511) 100.0
Ralstonia inmdiosa (DSNM=17714) Q7 .28
MicroSEQ® ID Ralstonia mannitolilytios (ATCC=BAA716) 9636
‘ Ralstonia solanacearum™ (ATCC=11606) 95.209
Ralstonia syxygii® (ATCC#a8543) a5.008

MicroSEQ ID Software version
1.0 2.X 3.0

Feature

Compare unknown sequence to library X X

Create Reports and Phylogenetic trees X

Security, Audit and esig capabilities Audit only

X X X

Autoanalysis software transfers data from the data collection software
to MicroSEQ™ ID projects

Automatically identify unknowns using customer editable parameters

XX X X X X

Set up and run plates on the instrument using the MicroSEQ™ ID software
(Single User Interface) (3500 only)

ThermoFisher
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Easy and accurate data collection through
autoanalyses —

A

O=C=C=

Specimen

Sample-1
Sample-1
Sample-1
Sample1

Sample1

Library

AB_Bactenals00Lib_22
AB_Bacterial500Lib_2.2
AB_Baoterial500Lib_2.2
AB_Bacterial500Lib_2.2
AB_BaocterialS00LIb_2.2

% Match Consensus

Library Entry Name

Ralstonia picketti (ATCC=27511) 100.0
Ralstonia insidiosa (DSM=17714) Q7.28
Ralstonia mannitolilytioa (ATCC=BAA716) 98.36
Ralstonia solanaceamum™ (ATCC=11606) 9520

Ralstonia syzygii® (ATCC#48543) 25.08

Length

B Bi

Library
Entry
Length

489
429
489
487
488

Total
Mizmatohes

0

12
18
23
24

Automated reagent check

Easy manageable maintenance schedule

Autoanalysis manager

Improved features to assist
compliance with 21CFR part 11

4

<

Reduced set-up time
Reduced maintenance down-time

Ease of data retrieval and analysis
Efficient approval process

Better information control

30
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Rigorous Library Validation Process

Validation Certificates

APPLIED BIOSYSTEMS
MICROSEQ ID SOFTWARE V3.0
END USER SOFTWARE LICENSE AGREEMENT

A
LIMITED PRODUCT WARRANTY

NOTICE TO USER: PLEASE READ THIS DOCUMENT CAREFULLY. THIS IS THE CONTRACT
BETWEEN YOU AND LIFE TECHNOLOGIES CORPORATION THROUGH ITS WHOLLY-OWNED
SUBSIDIARY APPLIED BIOSYSTEMS, LILC, REGARDING THIS SOFTWARE PRODUCT. THIS
AGREEMENT CONTAINS WARRANTY AND LIABILITY DISCLAIMERS AND LIMITATIONS. YOUR
INSTALIATION AND USE OF THIS APPLIED BIOSYSTEMS SOFTWARE IS SUBJECT TO THE
TERMS AND CONDITIONS CONTAINED IN THIS END USER SOFTWARE LICENSE
AGREEMENT, AND YOU WILL BE BOUND BY THESE TERMS AND CONDITIONS IF YOU
INSTALL AND USE THE SOFTWARE.

IF YOU DO NOT AGREE TO THESE TERMS AND CONDITIONS, YOU SHOULD PROMPTLY
RETURN THIS SOFTWARE, TOGETHER WITH ALL PACEAGING, TO APPLIED BIOSYSTEMS AND
YOUR PURCHASE PRICE WILL BE REFUNDED.

This End User License Apreement and Limited Prodnet Waranty accompanies an Applied Biosystems sofrwaze prodnet
("Softwase") and related explanatory materials f“Docnmenl:non . The term "Softoars” also inclndes any mpgrades,

modified versions, npdates, additions and copies of the Sofrware licensed to you by Applied Biosystems. The teem
“Applied Biosystems,” a: msed in this License, means Life Technologies Cn:p-n:anm. The term “License™ of
“Agreement” means this End User Sofroase Licenze Agreament. The term “yon™ or “Licenses™ means the puechaser of
this license to the Softwaze.

A copy of this End User Sofrwase License Agreement is available as a text file. Select the “Paint” button at the end of
this Agreement to pont a copy.

THIRD PARTY PRODUCTS

This Softwase nses third-party softvare components from several sonrces. Partions of these third pasty software
components are copyrighted and licensed by their respective owners. Varions components require distrbution of sonsee
code or:f aURL s nsedlnpomt\‘heendnse( to 2 soncee-code repository, and the sonece code is not avadable at such
site, the distributor mmst, for a time determined by the license, offer to provide the sonsce code. In such cases, please
contact yone Applied Biosystems representative. As well, vations licenzes may require that the end-nses recesve a copy of
the license. Such licenses may be fonnd on the distribution media in a folder called “Licenses.” In order to nse this
Software, the end-nzer mmst abude by the tecms and conditions of these thied-pary Lcenses. After installation, the
licenses may also be fonnd in a folder named “Ticenses™ located in the Softoare installation’s root directory.

TITLE

Title, ownership sights and intellectnal property rights in and o the Software and Docnmentation shall ar all times
remun with Applied Biosystems and itz subsidiacies, and their sppliess.  All nighes not specifically granted by this
License, inclnding Federal and international coprrights, are reserved by Applied Biosystems or their respective owmers.
COPFYRIGHT

The Sofrware, inclnding its stmemyse, orpanization, code, nser mtecface and associared Docnmentarion, 15 2 pr

opristary
prodnet of Applied Biosystems or its suppliers, and is protected by international laws of copyright. The lav provides for
m!lmdeﬁmmalpenalﬁesﬁm:nynnemno]mouofthehwsnfeopynght

ABapplied
I biosystems-
partol ,!({e technologios”

850 Lingan Ganlra Dilve
Fouinr Ciy, CA 404 US A
e 670 087
e com

Software Release Certificate
Product: MicroSEQ® ID Software Version: 3.0
‘The subject software, 4464194 Rev A - KIT, MICROSEQ 1D 8W V3.0 and 4464195 Rev A -

KIT, LICENSE MicroSEQ 1D V3.0 E ITE 1 LIC, has Imcn lasted andis \alldmed to perform
suceessfully in with ofthe and for use.

Applied Biosystems products are developed in conformance with the design control and

general quality system mquirmnems of IS0 9001. Product documentation includes, but is

rml limited to, user and service manuals, product specifications and service bulletins, Design
ion is retained in a Design History File,

A tap-level product development procedure is supported by detailed procedures specifying
requirements (including docnmentation and record keeping) for design input and output,
planning, design review, validation, verification and design change.

For software, specific deliverables of this process include (but are not limited to):
Product Reguirements Document
The software requirements have been formally defined and approved
Requirements are written to show traceability 1o design qualification
The definition and spproval is done for every release

Functional Specification
Product requirements are translated into detailed specifications
Design reviews are held and documents updated and approved

Produet Configuration Control
Source code is controlled
All source files are versioned on a secure server

Test Plan
Acceptance testing is performed when a build is released by development ta the
Verification and Validation group. This is followed by regression testing of the
specific fixes made in the released build. Finally, functional testing based on formal

test cases is performed. At least one build has a full round of all testing performed
before a milestone relcase.

Test Procedures and Test Data
Test procedures are written based on the functional specification
Atraceability mairix is maintained to align product requirements o functional
fication and finally to test nd test cases.

Software Release Natice
Relense Notes
Marketing and Service Bulleting
Full versions: Full versions are released to incorporate new functionality
Bug fixes/ patches are created and released on an as-needed basis. All patches are
included in subscquent product releases.
Other: Maintenance versions can incorporate both new functionality and bug fixes
These versions are made available to the entire customer base

The existence of these documents and the standard operating procedures used in their
ion are formal i of the Applied Bi Quality © System

{QMS). The integrity of the Applied Biosystems QMS is routinely audited as meefing the

requirements of ISO 9001, the internationally recognized standard for quality assurance.

Applied Biosystems supports customers wha require audits by allowing aceess to our
facilities, documentation and recards upon advanced notice and during normal business
hours, Such audits must be conducted pursuant to suitable confidentiality agreements and
other conditions that may be imposed by Applied Biosysterns and/or our third party
suppliers.

Certified by the following this 27" day of Septembet, 2011,

Lola iwhola

Manager, NP1 Quality

P/N: 4364615 Rev D
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MicroSEQ™ Rapid Microbial ID System
Cost per test

MicroSEQ®
IDs/week 8 16 24 48 96 144 192 240 480

MSID cost per ID (Edge

. 3500
clean-up cartridge)

3500x|

3130

3130xI

MSID cost per ID (Edge
clean-up plate)

3500

3500xI

3130

3130xI

NCE*=Not Cost
Effective

The new 3500 system delivers near equal cost for all but infrequent users

32 ThermoFisher
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User Workshops

—

Regularly offered

In various locations
around the world, user
workshops range from

refresher courses to
advanced user training.

.4

Delivered by Thermo Fisher Scientific experts, these programs help enhance
productivity through rapid implementation of and continuous training on our fastest
and most accurate microbial identification systems.

33 SCIENTIFIC



User Workshops

User workshops, designed to optimize use
of the MicroSEQ™ Microbial Identification
System, are regularly offered in various
locations around the world.

Refresher workshops cover elements of the
MicroSEQ™ Microbial Identification System,
lab setup and workflow, and basic data analysis.

the use of the powerful MicroSEQ™ Identification
software, such as interpretation of the MicroSEQ™
% match score, how to use the phylogenetic tree
tools, creating custom libraries, and using the
BLAST™ search function. Optional consultations
with Applications Scientists are also offered.

%%g Advanced workshops cover in-depth topics on

34



