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DATA

DEEP LEARNING NEURAL NETWORK
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process hierarchical features

\‘ 4I

‘\\\\ 4 ’l ‘\\ \ A lh

-y ' A -\ NS .
\4\' 7 ’ N > 3 =R S 8 '
. 5&( }.‘\ : . X Q‘:‘ : ‘I &

7 , aa Output
SN\
ﬁ\» LY/ §’¢- N\

N 7 NRS 24 ‘\‘:\\-
e

2O RS Output:
‘ ' =% '., S ‘George'
’.,ZO,A(:Z‘\% .,,, R f\-‘-':‘“
"” “ ' C SN Identify
X N\ /
Identi \V/, \\I combinations
light/dark or features
pixel value \ Identify Identify |dentify
edges combinations features
) of edges

HEF TE® M0 LhER
"= SIE REQ NRFF B

M. Mitchell Waldrop PNAS 2019;116:4:1074-1077

=gl

v
SLIHOISNI
4 1dVNOILOV

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com



ares genetics -—;—»

WHAT WE ARE TALKING ABOUT WHEN WE TALK ABOUT Al

THIS 15 YOUR MACHINE LEARNING SYSTETM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LUINEAR ALGEBRA, THEN (OLLECT
THE ANSLERS ON THE OTHER SIDE.

WHAT IF THE ANSLIERS ARE LIRONG? J

JUAT STIR THE PILE. UNTIL
THEY START [OOKING RIGHT.

DATA
v
SLIHOISNI
4 1dVNOILOV

https://www.explainxkcd.com/wiki/index.php/1838: _Machine_Learning
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OUR VISION: ONE RAPID UNIVERSAL ASSAY FOR
PATHOGEN ID AND PRECISE DRUG RESPONSE

Any Patient Sample

Universal NGS-Sequencing Assay

ANY Sample
ANY Laboratory

——
Actionable Insights
| 0 , Personalized Therapy
@

ONE Precision Therapy
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OUR UNIVERSAL PATHOGENOME ASSAY:
KEY ELEMENTS
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OUR UNIVERSAL PATHOGENOME ASSAY:
KEY ELEMENTS

e A curated & validated, global
reference database that is
sustainably up-to-date with AMR
evolution and epidemiology.
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OUR UNIVERSAL PATHOGENOME ASSAY:
KEY ELEMENTS

A curated & validated, global
reference database that is
sustainably up-to-date with AMR
evolution and epidemiology.

e A universal, fully automated
NGS lab workflow for generic
local data generation.
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OUR UNIVERSAL PATHOGENOME ASSAY:
KEY ELEMENTS

0 A curated & validated, global
reference database that is
sustainably up-to-date with AMR
evolution and epidemiology.

e A universal, fully automated
NGS lab workflow for generic
local data generation.

e A HIPAA compliant, cloud-based
data interpretation & clinical
decision support system
translating NGS data into
actionable insights.

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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OUR UNIVERSAL PATHOGENOME ASSAY:
IMPLEMENTATION

ARESupa
Sample-to-Answer NGS Workflow

nsauiy

+ Collaboration with BGI

» Feasibility demonstrated

» Data presented at ASM NGS 2018 | USA
and ICG-13 2018 | China

ONE Global Reference

ARESdb

ITTTIT1

ARESdb
Expert Curated & Al-Powered
Reference Database

Global Geographic Coverage
with 30 Years of AMR History
P . L. ™

Includes Key MDR Threats
Continously Expanding

B ———

‘07 ®. O

IR

foma > @ = |52

® @ —
© ¢ o0

N —————

ARESdb

ONE Assay
ARESupa
_
[i] [] DO
- - Il""J

W

ONE Report
AREScds

—
s
0O —
= ==

Deep NGS Sequencing Data
Broad and Deep ABx Profiles

NGS Data Interpretation & clinical
Decision Support

AREScds |=— =
Clinical = = 5
Decision
Support
Platform

®)
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Annual
Casualties

BiolT
Complexity

Reference
Databases

Competitive
Landscape

HIV ' Cancer AMR
[
~1 Mio? 8,8 Mio? > 10 Mio?
~5Mb genome

~ 10 kb genome (low)

~ 3 Gb genome (high)

1000s of strains
genetic plasticity

Numerous public
resources

Numerous public
resources

Few public resources,

but not suitable as
diagnostic reference

Saturated
(established Laboratory
Diagnostics)

Growing but Crowded
(Molecular Pathology &
BiolT companies)

Untapped Potential:
Next-Gen Molecular
Microbiology

1 WHO Factsheets, 2017 2 projected by 2050, The Review on Antimicrobial Resistance, 2014
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"URNING NGS INTO ACTIONABLE INSIGHTS: A CHALLENGE
"HAT CAN BUILD ON LEARNINGS IN HIV & CANCER

1000s of Strains
X
100s of Drugs
X
100s of MoRs

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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TURNING NGS INTO ACTIONABLE INSIGHTS IN AMR:
A DATA INTEGRATION & CURATION CHALLENGE
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1] Fragmented public AMR databases
1] Lack of diagnostic performance parameters for AMR genes (i.e. PPV, NPV, etc.)
1] Limited phenotypic information
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TURNING NGS INTO ACTIONABLE INSIGHTS IN AMR:
A DATA INTEGRATION & CURATION CHALLENGE

1] Fragmented public AMR databases

1] Lack of diagnostic performance parameters for AMR genes (i.e. PPV, NPV, etc.)
1] Limited phenotypic information

1] Lack of standardization

1] Lack of defined quality criteria
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TURNING NGS INTO ACTIONABLE INSIGHTS IN AMR:
A DATA INTEGRATION & CURATION CHALLENGE

1] Fragmented public AMR databases

1] Lack of diagnostic performance parameters for AMR genes (i.e. PPV, NPV, etc.)
1] Limited phenotypic information

1] Lack of standardization

1] Lack of defined quality criteria

I Lack of meta data
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TURNING NGS INTO ACTIONABLE INSIGHTS IN AMR:
A DATA INTEGRATION & CURATION CHALLENGE

1] Fragmented public AMR databases

1] Lack of diagnostic performance parameters for AMR genes (i.e. PPV, NPV, etc.)
1] Limited phenotypic information

1] Lack of standardization

1] Lack of defined quality criteria

1] Lack of meta data

1] Genomic & phenotypic data not always from identical & pure clones
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TURNING NGS INTO ACTIONABLE INSIGHTS IN AMR:
A DATA INTEGRATION & CURATION CHALLENGE

1] Fragmented public AMR databases

1] Lack of diagnostic performance parameters for AMR genes (i.e. PPV, NPV, etc.)
1] Limited phenotypic information

1] Lack of standardization

1] Lack of defined quality criteria

1] Lack of meta data

1] Genomic & phenotypic data not always from identical & pure clones

11 Limited information on AMR conferring mutations

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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ARESdb: EXPERT CURATED REFERENCE DATABASE
CATALOGUING AMR RESISTANCE GENES AND MUTATIONS

Gene mutation determines resistance _ ARESdDb. A highly standardized, quality
controlled resource of pathogen genomes,

AMR phenotypes & AMR marker
building on CLSI guidelines

Resistant Susceptible

= ONE Global Reference
ARESdb

Gene presence / absence determines resistance

Resistant Susceptible

SRS

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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ARESdb: GLOBALLY LEADING, CONTINUOSLY UPDATED
AMR KNOWLEDGEBASE ESTABLISHED BY SIEMENS

SIEMENS .-
i ARESdb Dashboard & S b
ares genetios -§- M Healthineers -**°

ntibioti Abbreviatiol Antibiotic Class
& Amikacin AMI & Aminoglycoside
& i T ~ 40,000 whole-genome
@ Home e e e sequenced bacterial strains
5 & Ampicillin-sulbacta m AMP-SLB & Penicillin Collected gIObaI Iy from Over 200
UE Lab Services ~ 6 & Azithromycin AZI & Macrolide ) )
7 o Aztreonam azr & Monobactam clinical centers.
(2 My Orders S = s
& MyReports oo e e Quantitative antibiotic
Showing 1 to 10 of 142 entries Previous 2 3 4 5 .. 15 Next o
@ My Cloud Sample Distribution Per Annum Susceptl bl I Ity data for m O re t h an
100 antibiotics.
@ AR Cumulative Barchart
S :(rn:b;.'n, B O M. .= . SO SO~ U = o o B L M i Originally established based on
o the SIEMENS Microbiology
AMR Panels o . .
II strain collection.
AMR Search 000
AMR Statistics ‘::
AMR Cafds . ® 1980 1982 1984 19856 1888 - ;;on 1992 1994 1996 1998 2000 2002 2004 2006 008

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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ARESdDb: ACTIONABLE GENETIC RESISTANCE MARKERS
FOR AMR DIAGNOSTICS

Adv. & Robust Biostatistics | Population Structure Correction | Decision Trees | Gradient Boosting

Resistant Population

*k

ARESdb Marker
(DNA Sequence
Features)

86
Og@)@

Susceptible Population

Population
Marker

680
Ogoo

Filtering of False-Positive Population Marker

Observed P-Values

Observed P-Values

QQ Plot wo Corr

Expected P-Values

QQ Plotw Corr

Expected P-Values

Decision Tree Building for AMR Detection

No

Yes l*l

v

Resistant Resistant Not resistant

|

Combining week learners in ensemble model for optimal accuracy by gradient tree boosting (up to >98%)

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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ARESdb: BUILDS ON CURATION PRACTICE IN ONCOLOGY

4 HHS Public Access

Author manuscript
Gen e manuscript; available in PMC 2015 November 01

New marker are systematically classified based
on predefined criteria and rules

Standards and Guidelines for the Interpretation of Sequence
Variants: A Joint C Ri lation of the American
College of Medical Genetics and G ics and the A

for Molecular Pathology

Sue Richards [Chair, ACMG],
night D L

* Public Resources, Clinical studies & Scientific papers all e

Nazneen Aziz 3

provide a wealth of unstructured AMR data Benign pE—

Strong Supporting Supporting Moderate  Strong  Very Strong
- There is a need for interpretative categories for clinical ==l
utilization of AMR markers g | S ;,”“
* A similar problem was faced (and solved) in the field of = f——n e

oncology via consensus guidelines for marker —

WERE increased segregation data
)

classification =

- ARESdb is automating the process of AMR marker =
classification reducing manual curation needs i

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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ARESdb: AI-POWERED AMR MARKER DISCOVERY,
CLASSIFICATION, VALIDATION AND CURATION

Al-informed Database Curation and Expansion

based on Defined Evidence Levels

W

’
I,’
'l
7’
7’
7’
/“_‘_—_ /”
x 1/
d
\ / ’
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7’

Unstructured AMR Data

\

Marker
Candidates

High Evidence
Marker

IVD Marker

-
—
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Py
1 001,008
1 s mn
1 CH0 0
4 C30-220 oA
4 CaMsT oo
& Conr 00N
7 Conr- utst

1 CAs0T DM

gt soomes

Sonma rmavcescers ARES iy

AR oy
FUTTR,

(OMA,topmomarase.subunt, gy - AAO00

(OHA,topaomarase.sobunt, gyvi - AO0T
DR pegrmstomerase_solnend_ gy - 48008
DA teposomentse. sty - AROL
DN tepomomensse,_sebunt, gy - AROS
[DAA tepomsomarsen.subunt, gy - ARDS

)~ Evidence Criteria

A well-establshed functional study proving no link to AMR

in tible isolates is over controls

Multiple lines of evidence showing a
variant in 3 conserved region or having

Multiple lines of evidence showing a variant in a conserved region or having a
deleterious effect on gene function of a wellknown variant

A sequence motif of a variant in a mutational hotspot or a domain integral to the
function of a gene

SCs
Saentific literature supporting link to AMR
Reputable sources showing link to AMR

A sequence motif of a variant in a mutational hotspot or a domain integral to the
function of a gene of a wellknown variant

A well-established functional study proving ink to AMR

| Cephatosporin (3ed) - Cefrazidime
| Cephalosporin (3ed) - Ceftrimmone
| Cephatosporin (42h) - Cefepime

| Cephamycin - Cefouitin

| Pruoroqumolone - Ofloxacin

| Fosfomycin - Fosfomycin
| Giycopeptide - Teicoplanin
Iz o

| Folate pathway inhibitors - Trimethoprion-

R 23

Flucroquinclone - Crprofioracin
Flucroquineione - Levefiexacin

(novel
Flueroquinclone - Neeflcuacin

imino acid change as a well-

ferent amino add change at
igth changing variant

statistically significant over

© 2019
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ARESdb: PATENTED HIGH-THROUGHPUT FUNCTIONAL
VALIDATION FOR HIGH-QUALITY IVD MARKER

Exp. Metagenomic Primary  Cell
Plasmid library Library

Restriction )_/J pPACYC184 O Transformation/
digestion by Sau3A ligation Selection
ARESdb Y
DNA Biobank 1 OOO

Quality Controlled ‘

Metagenomic Plasmid &
Primary Cell Library

Transfer

QC for exhaustive Coverage
of Genomes by NGS Colonies 1o
Primary  Tubes
—_— Cell —
Library

A) Construction of
Screening Libraries

Y4

Transformation /
Selection of Resistant
Clones from
Screening Libraries Plasmid Retransformation Plasmid

Extraction O In Second Host Extraction
—_— —_— >
( ) o]®; ( )

Identification of AMR Pooled  Plasmids
Biomarker Candidates \:\v;\lﬂl confirmed
in Plasmid Inserts conferring
Inserts
ni I“ Plasmid Sequencing,
Assembly and Gene
—

High Evidence e
|

Marker [ |

Prioritization based on
single Candidate
Performance, Metrics
Sub-cloning
“ n of prioritized Retransformatio AMR Biomarker
m AMR Biormarkers n/ Selection Q Validation *

Marker
Candidates

B) AMR Biomarker
Candidate Screening

IVD Marker

Al-informed Database Curation and Expansion
based on Defined Evidence Levels
C) AMR Biomarker
Validation

Joint manuscript with HZI / Prof. Mueller in review © 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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AREScds: CLOUD-BASED DECISION SUPPORT SYSTEM
TURNING NGS DATA INTO ACTIONABLE INSIGHTS

[ ]
Actionable Findings
. Kiebsiella pneumoniae ST14 detected by next-generation sequencing.
Genetic antibiotic resistance marker(s) indicate resistance against:
® Level of Evidence (EL)
. EL4 - IVD Markers
™ ® Show  10% entries Search
° ° L ] Antibiotic Antibiotic Class Evidence Level
* Amxicilin-clavulanic acid Panicilin 4
® ® Ampicilin Panicilin 4
. . Ampicilin- sulbactam Penicillin 4
L ] ° Monabctam .
Cophalosporin (s 4
® Cophalosporin 4
* . Cophabsporin 3 .
[ ] @ Ciprofioxacin Fivoroquinolone 4
[ ] Tetracycling Tetracycling 4
] [ ] 2 Trimathoprim-sulfamethoxazole Folate pathway inhibiters 4
D
ares genetics ->~ Aras Sarvices | UPA Isolate
Genetic Antibiotic Resistance Markers
T Diagnostic marker performance parameters for Klebsella and P
Antibiotic Marker PV NBV Acouacy  Sonsitivity  Spocificity
Contact Form | / = N > | O ) ? Trimathaprim-sulfamethoxazole 2 sul 078 096 088 0.04 0.84
Thank you for chassing Ares Genstics.
Feseiat e ot et e - @ @iy @By @ Scehcty

|Phane: +43(0) 1 361 88 80

: o R C 1. Register online at ares-genetics.com o
S - 2. Request a quote or order a test *“1
. 3. Submit your isolates “ 1
T 4. lIsolate profiling by next-generation sequencing via ARESupa ,
5. Strainidentification and drug resistance detection by ARESdb
6. Interpret results, access and download reports via AREScds ( )

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com
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OUR SOLUTIONS: FROM PUBLIC HEALTH AND PHARMA
SERVICES TO DIAGNOSTIC SERVICES AND IVD PRODUCTS

Offer

IVD & SaaS
Products

Customer

Healthcare Provider

Need Timeline

Early informed treatment by rapid
) : . tbd
near-patient testing for Hospital

Acquired Infections Under development

Diagnostic
Testing
Services

Healthcare Provider

Informed treatment in situations
where current culture methods
often fail and/or take > 3 days

2020 (est.)
Under development

Public Health
& Pharma
Services

Healthcare Provider
Public Health Labs

Infection control &
Outbreak monitoring
Launched 2018

Pharma Companies

Accelerated drug development &
Improved drug positioning

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com



Contact Service Information

Contact Form

Thank you for visiting Ares Genetics.

Please fill out the form below and we will get back to you shortly.

We appreciate your interest and we look forward to working with you soon.

Service*

Clinical Isolate Sequencing

Sample Handling & Shipment

Contact Details

contact@ares-genetics.com
+43 (0) 1 361 8880

Karl-Farkas-Gasse 18
1030 Vienna
Austria

Full Name*

Stephan Beisken

Organisation*

Organisation

Email*

stephan.beisken@ares-genetics.com

Date*

2019-04-08

Number of Isolates*

96

&g Lab Services ~

8 UPA Isolate

@\ My Reports ~

Isolate Listing

ares genetics =

Isolates sequenced with the UPA Isolate service are listed by their tracking ID and isolate names.

For further information on a single i

sequence typing, antimicrobial resi
Show 25 ¢ entries

Isolate Name L Organism

solate, please click on the isolate's row. This will bring up information on multiple locus

stance testing, assembly statistics and taxonomy identification.
Search:

ST  Origin " Date " Tracking ID = Report

@ My Orders

@ My Cloud

UPA Isolate @—=

AS012926 (DESF) Escherichia coli ST69 @\
AS012925 (R2746) Escherichia coli ST354 @\
AS012924 (R2745) Escherichia coli ST226 @
AS012923 (R619) Serratia marcescens - @
AS012922 (R208) Serratia marcescens - @\
AS012921 (R186) Pseudomonas aeruginosa ST1560 @\
AS012920 (R38) Providencia stuartii - @\
AS012919 (R494) Klebsiella pneumoniae ST70 @
AS012918 (R179) Klebsiella pneumoniae ST14 @
AS012917 (R24) Klebsiella pneumoniae ST14 @\
AS012239 (14C3) Klebsiella pneumoniae ST147 @\
AS012238 (13G2) Klebsiella pneumoniae ST307 @\
AS012237 (LANN) Escherichia coli ST12 @
AS012236 (DESF) Escherichia coli ST69 @\
AS012235 (R2757) Escherichia coli ST5409 @\
AS012234 (R2752) Escherichia coli ST410 @\
AS012233 (R2746) Escherichia coli ST354 @\

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com



Isolate Name

AS012238 (13G2)

'l Organism

klebsiella pneumoniae

ST | Origin

ST307

Date

Tracking ID

Report |

£

AREScds: ISOLATE SEQUENCING POWERED BY ARESdD

AS012238 (13G2)

Klebsiella pneumoniae

Metadata

Isolate Name

AS012238

Country

QOrganism

Klebsiella pneumaniae

Date

Multilocus Sequence Typing

Sequence Type

ST307

gapA infB
= 1

Assembly Statistics

Assembly
13G2

Size

5.9 Mbp

Coding Sequences

5491

MLST Scheme

£ kpneumoniae

mdh pgi phoE

2 52 1

Quality Tier
Tier1

N50
104516

tRNA Anticodons
19

ares genetics -—>-

Taxonomy ID

& 573

Tracking ID

rpoB tonB

GC Content
56.72%

L50
16

rRNA Anticodons
3

Actionable Findings

ares genetics =

Genetic species identification detected Klebsiella pneumoniae. Antibiotic resistance marker(s) indicate resistance against:

Level of Evidence (EL)

=EL4 - IVD Markers

Show 25 4  entries

Antibiotic
Amaoxicillin-clavulanic acid
Ampicillin
Ampicillin-sulbactam
Aztreonam
Cefazolin
Cefepime
Cefotaxime
Ciprofloxacin
Gentamicin
Tetracycline
Tobramycin

Trimethoprim-sulfamethoxazole

Resistance Markers

Show 10 % entries

Antibiotic

Trimethoprim-sulfamethoxazole

Marker

Sul2

1! Antibiotic Class

Penicillin

Penicillin

Penicillin
Moncbactam
Cephalosporin (1st)
Cephalosporin (4th)
Cephalosporin (3rd)
Fluoroquinolone
Aminoglycoside
Tetracycline
Aminoglycoside

Folate pathway inhibitors

Marker Family
& Sul

PPV |

0.81

NPV

0.80

Search:

Evidence Level

Search:  sul2

Sensitivity

0.38

e o T - e T S - - S O

Specificity

0.97

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com



Isolate Name 1 Organism ST

Origin Date
AS012238 (13G2)

Tracking ID
klebsiella pneumoniae

Report

= ares genetics =

AREScds: ISOLATE SEQUENCING POWERED BY ARESdD

ST307

Show 10 4 | entries

Diagnostic Performance for family "Sul" (based on ARESdb)
Search: | sul2
Query Pathogen Query Antibiotic
Antibioti Mark: Marker Famil PPV NPV Sensitivi Specifici ; . : .
ntiblotic ! arker arker Family ensitivity pecificity Klebsiella pneumoniae Trimethoprim-sulfamethoxazole
Trimethoprim-sulfamethoxazole Sul2 & Sul 0.81 0.80 0.38 0.97
Diagnostic marker performance parameters for Klebsiella pneumoniae and Trimethoprim-sulfamethoxazole
D agnao stic Relevance R T @Ry @
15
Prevalence Among Affected Pathogens for family "Sul" (based on ARESdb) 08|
B Fresent [ Absent 0.64
0.4
Stenotrophomonde mettdaales baumannii 02
Serratia marcescens _30004——__ Acinetobacter pittii
R ~——
04
Trimethoprim-sulfamethoxazole
/ \
Pseudomonas asruginosa Vs N Citrabacter freundii
/ \
5 e
{ 3
Proteus vulgaris ! ! Enterobacter asburiae
f 1
| |
| |
1 [
Proteus mirabilis ‘: ; Enterobacter cloacae
\ /
3 /
\ /
Mearganella morganii N / Enterobacter hormaechei
\ /
Alternative Pathway
Klebsiella pneumoniae Escherichia coli
Klebsiella oxytetssiclla asrogenes

© 2019 Ares Genetics GmbH — All rights reserved — www.ares-genetics.com



& SAMPLE

ares genetics =

AREScds: DETAILED INTERACTIVE REPORTS PER STUDY
MCR-1 CASE STUDY

E= My Reports G My Analyses
AS012230 (R2739) .
e ool ares genetics -%- UPA RGDOI’T. ASO1 2280
e UPA Isolate Reports
Sample Information Detalled information on strain and multiple locus typing, testing as well as UPA Ares Genetics GmbH
Sample IO Species Taxonomy I test report can be accessed for each sample. far ¥ - “Gase 18 ares enetics ——
ASNZZI0 Escherichia col § 582 A-1030 Vienna g
Show 25 s entries Search: | Escherichia col Aerstria
Source Date Project 1D o =43 (01361888020
2016-08-01 Sample ID Species Sequence Type Source Date UPA Report B8 servicesBares-genatics.com
i) ss012230 Escherichia coli sTI0 2015.08-01 3, .__- @ www._ares-genetics.com
Multilocus Sequence Typing AS012237 Escherichia coii stz Y
Sequance Type HEsT sy ASD12144 Escherichia coli shin Y Summary
sTI0 # ol
ASO12232 Escherichia coli sT226 2015-08-01 =%
ik fume e ied i push, rech ASDZ924 Escherichia col sTaz6 wseao  [B Sample 1D ASD12220 Assembly 1D Rare
0 " s 2 A -
! " ! ‘ sz Escherichia col STt 20160101 [£:3 Submitting User Submission Date 2019-04-09
A bl Statisti AS012925 Escherichia coli §T354 2016-01-01 [
tatist )
ssembly Statistics AS012234 Escherichia col ST410 2015-11-01 @ Customer Reference Project ID
Assembly Quality Tier GC Content
[ Ther . AS012235 Escherichia coli ST5409 2016-05-01 Y
ASD12231 Escherichia coli 157 2015-08-01 3, .
sizn HED Lso o Actionable Findings
19N . 1 AS012236 Escherichia col STE9 =Y
ASO12926 Escherichia coli 5769 - 3, Escherichia coli ST10 1 by next-generation sequencing.
Coding Sequonces. TRMNA Anticodons rRNA Anticodons
4586 @ 3 _ Showing 1 to 12 of 12 entries (filtered from 109 total entries) Pravious - Next Genetic antiblotic e ) Indicate e agalnst:
Level of Evidence (EL)
E2. My Reports 8. My Analyses
EL4 - IVD Markers
| | t A M R h s Show| 10 @  entries Search: | Colistin
sSolate GI’&D o -
Antibiotic Antibiotic Class Evidence Level
Investigate antibiotic resistance and clonal outbreaks. Calistin Lipopeptide 4
.'.Im‘nw /m'm‘ Showing 1 to 1 of 1 entries (filtered from 11 total entries) Previous n Next
(Select Species / Com P':’U“d> / Resistance Markers
/ W sTa0
@asnze Show| 10 &  entries Search: | MCR-1
Escherichia coli - Colistin Wt Antibiotic 1 Marker Variant Family PPV MNPV Accuracy  Sensitivity  Specificity
Gentamicin MCR-1 - £ MCR 100 089 0.9 0.02 1.00
Min. Clonal Cluster Size Colistin MCR-1 - £ MCR 100 095 0.96 0.83 1.00
1 Ceftriaxone MCR-1 - £ MCR 100 0.81 0.81 0.03 1.00
Ceftazidime MCR-1 - & MCR 1.00 0.89 0.89 0.02 1.00
Cefepime MCR-1 - & MCR 1.00 0.89 0.89 0.03 1.00
Min. AMR Gene Cluster Size
Showing 1to 5 of 5 entries (filtered from 22 total entries) Previous R Next
1 W sTase
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AREScds | DIAGNOSTIC PERFORMANCE: VERIFIED PANELS
FOR >150 BUG / DRUG COMBINATIONS — GROWING FAST

ares genetics -—?-

ARESdb AMR Marker Panels

Summary

ARESdb enables molecular detection of antibiotic resistance for > 150 pathogen / drug combinations with up to 98% accuracy. More than 50

ARESdb AMR Marker Panels have already been optimized for research use only as part of ARESupa Universal Pathogenome Assay.

Home

&

Pathogen/Compound Panels

lE2 Lab Services ~

Select Pathogen Select Antibiotic
(4 My Orders Klebsiella pneumoniae Gentamicin
My Reports
8 o
<& My Cloud
Panel Performance
@ ARESdb ~ Value @ Balanced Accuracy ([l Sensitivity ([l Specificity [l PPV ([ NPV
Dashboard 094
) US Independent Multi-Center Validation
0.8+ Balanced Accuracy : 0.94
AMR Panels 07
064 . -
AMR Search iy
05 NPV :0.97
0.4
AMR Statistics
0.34
024
AMR Cards ~ 014
0+

Global ARESdb Training Global ARESdb Holdout Validation
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ARES GENETICS: ACTIONABLE INSIGHTS FOR AMR
DIAGNOSTICS AND DRUG DEVELOPMENT
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INVESTOR RELATIONS NEWSROOM CAREERS

FEB 18 2019

QIAGEN partners with Ares Genetics to
advance global fight against antibiotic-

resistant pathogens

Developing Sample to Insight solutions to accelerate research on

growing public health threat

Hilden, Germany, Holzgerlingen, Germany, ar
2019 - QIAGEN N.V. (NYSE: QGEN; Frankfurt Pri
a broad agreement with Ares Genetics, a subsidiary
develop innovative bicinformatics and assay solmlon
growing global health challenges posed by antibio

QIAGEN has acquired an exclusive license to levera

antimicrobial resistance dclabcse‘ ARESdb, as well ¢
from the ARES Technology Platform, AREStools, in QI
ssssssss for researchers. QIAGEN also obta d n
develop and commercialize molecular rch assa
QIAGEN xt-gen n sequencing [NGS] nd po
solutions P eeeee d by crhﬁclcl mle\llg eeeee ARESdb i

and continuously vy pd'dp oprietary knowledge bc
marker: d their diagnostic relevance

Sandoz teams up to drive
cutting-edge digital solutions
in global fight against
antimicrobial resistance
(AMR)

= Strategic collsboralion agreement with Curelis subsidiary Ares Genelics to develop digifal
platform for development and fife-cycle managemen! of anibiolics

= Program will combing established microbiology [aboratory techniques with sdvanced
bicinformatics and Al methods

= Shorf-ferm focus on repuposing exisling aniibiotics fo treal infections invohing mulfi-arug-
resistant pathogens

Holzkirchen, December 18, 2018 - Sandoz teday announces the signature of a
strategic collaboration agreement with Ares Genetics GmbH, to jointly develop a
digital platform for development and life-cycle management of antibiotics.

QIAGEN and ARES to develop BiolT AMR Community
Platform. Preferred access to Ares Genetics' partners
contributing to ARESdDb.

SANDOZ and ARES build on ARESdb for
development of combination therapies & optimal drug
positioning.

BGIl and ARES develop integrated NGS-based
workflows for infectious disease diagnostics.

ARES listed by IR0 s as leading Al start-up

JOIN THE FIGHT!
TALK TO US!
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LET’S TAKE INFECTIOUS DISEASE TESTING TO THE

NEXT LEVEL. TOGETHER.
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Dr. Andreas Posch www.ares-genetics.com
Managing Director & CEO

Ares Genetics GmbH

Karl-Farkas-Gasse 18

1030 Vienna

Austria

andreas.posch@ares-genetics.com

+43 664 4377 196
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