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Actionable Insights 

in AMR Diagnostics



OUR VISION: ONE RAPID UNIVERSAL ASSAY FOR 

PATHOGEN ID AND PRECISE DRUG RESPONSE 

PREDICTION
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Personalized Therapy

Universal NGS-Sequencing Assay

Actionable Insights

Any Patient Sample
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1. A curated & validated, global 

reference database that is 

sustainably up-to-date with AMR 

evolution and epidemiology.

2. A universal, fully automated 

NGS lab workflow for generic 

local data generation.

3. A HIPAA compliant, cloud-based 

data interpretation & clinical 

decision support system 

translating NGS data into 

actionable insights.
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OUR UNIVERSAL PATHOGENOME ASSAY:

IMPLEMENTATION
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ARESupa

Sample-to-Answer NGS Workflow

ARESdb

Expert Curated & AI-Powered

Reference Database

AREScds

Clinical 

Decision

Support 

Platform

• Collaboration with BGI 

• Feasibility demonstrated

• Data presented at ASM NGS 2018 | USA

and ICG-13 2018 | China

2 3
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TURNING NGS INTO ACTIONABLE INSIGHTS: A CHALLENGE 

THAT CAN BUILD ON LEARNINGS IN HIV & CANCER
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GEAR

Few public resources, 

but not suitable as 

diagnostic reference 

HIV Cancer AMR

Annual

Casualties
~1 Mio1 8,8 Mio1 >  10 Mio2

BioIT

Complexity
~ 10 kb genome (low) ~ 3 Gb genome (high)

~ 5Mb genome

1000s of strains

genetic plasticity

Reference 

Databases

Competitive 

Landscape

Numerous public 

resources

Numerous public 

resources

1 WHO Factsheets, 2017  2 projected by 2050, The Review on Antimicrobial Resistance, 2014

Saturated

(established Laboratory 

Diagnostics)

Growing but Crowded

(Molecular Pathology & 

BioIT companies)

Untapped Potential: 

Next-Gen Molecular 

Microbiology

1000s of Strains

X

100s of Drugs

X

100s of MoRs
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!!! Fragmented public AMR databases

!!! Lack of diagnostic performance parameters for AMR genes (i.e. PPV, NPV, etc.)

!!! Limited phenotypic information 

!!! Lack of standardization

!!! Lack of defined quality criteria 

!!! Lack of meta data

!!! Genomic & phenotypic data not always from identical & pure clones

!!! Limited information on AMR conferring mutations

!!! …



ARESdb: EXPERT CURATED REFERENCE DATABASE 

CATALOGUING AMR RESISTANCE GENES AND MUTATIONS

Gene mutation determines resistance ARESdb. A highly standardized, quality 

controlled resource of pathogen genomes, 

AMR phenotypes & AMR marker 

building on CLSI guidelines

Gene presence / absence determines resistance 

Resistant Susceptible

AACTG
ACTGG

CTGGC

AAGTG
AGTGG

GTGGC

Resistant Susceptible
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ARESdb: GLOBALLY LEADING, CONTINUOSLY UPDATED 

AMR KNOWLEDGEBASE ESTABLISHED BY SIEMENS
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~ 40,000 whole-genome 

sequenced bacterial strains

collected globally from over 200 

clinical centers.

Quantitative antibiotic

susceptibility data for more than

100 antibiotics.

Originally established based on 

the SIEMENS Microbiology

strain collection.



ARESdb: ACTIONABLE GENETIC RESISTANCE MARKERS 

FOR AMR DIAGNOSTICS
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Resistant Not resistantResistant

Yes

Yes

No

No

Population 

Marker

ARESdb Marker 

(DNA Sequence 

Features)

Resistant Population

Susceptible Population

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

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

Filtering of False-Positive Population Marker Decision Tree Building for AMR Detection



ARESdb: BUILDS ON CURATION PRACTICE IN ONCOLOGY

New marker are systematically classified based 

on predefined criteria and rules

• Public Resources, Clinical studies & Scientific papers all 

provide a wealth of unstructured AMR data

• There is a need for interpretative categories for clinical 

utilization of AMR markers

• A similar problem was faced (and solved) in the field of 

oncology via consensus guidelines for marker 

classification

• ARESdb is automating the process of AMR marker 

classification reducing manual curation needs
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ARESdb: AI-POWERED AMR MARKER DISCOVERY, 

CLASSIFICATION, VALIDATION AND CURATION
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ARESdb: PATENTED HIGH-THROUGHPUT FUNCTIONAL 

VALIDATION FOR HIGH-QUALITY IVD MARKER
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Exp. Metagenomic

Plasmid library

ARESdb

DNA Biobank

Restriction

digestion by Sau3A

pACYC184

ligation

Transformation/

Selection

1

PCR
QC

NGS
QC

Primary

Cell

Library

Quality Controlled

Metagenomic Plasmid &

Primary Cell Library

Transformation /

Selection of Resistant

Clones from

Screening Libraries

+

Plasmid

Extraction

Retransformation

In Second Host
Plasmid

Extraction

Transfer

Colonies to

Tubes

Plasmid Sequencing,

Assembly and Gene

Annotation

Identification of AMR

Biomarker Candidates

in Plasmid Inserts

Prioritization based on

single Candidate

Performance Metrics

pUC19
ARESdb

Retransformatio

n / Selection

Sub-cloning

of prioritized

AMR Biomarkers

AMR Biomarker

Validation

2 3

45

6

78

9 10

Pooled Plasmids

with confirmed

AMR conferring

Inserts

QC for exhaustive Coverage

of Genomes by NGS

Primary Cell

Library

Figure 1



AREScds: CLOUD-BASED DECISION SUPPORT SYSTEM 

TURNING NGS DATA INTO ACTIONABLE INSIGHTS
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Offer

IVD & SaaS

Products

Diagnostic 

Testing 

Services

Public Health 

& Pharma 

Services

Offer Customer Need Timeline

Healthcare Provider

Early informed treatment by rapid 

near-patient testing for Hospital 

Acquired Infections

tbd

Under development

Healthcare Provider

Informed treatment in situations 

where current culture methods 

often fail and/or take > 3 days

2020 (est.)

Under development

Healthcare Provider

Public Health Labs

Pharma Companies

Infection control &

Outbreak monitoring

Accelerated drug development & 

Improved drug positioning

Launched 2018

OUR SOLUTIONS: FROM PUBLIC HEALTH AND PHARMA 

SERVICES TO DIAGNOSTIC SERVICES AND IVD PRODUCTS
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AREScds: ISOLATE SEQUENCING POWERED BY ARESdb
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AREScds: ISOLATE SEQUENCING POWERED BY ARESdb
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AREScds: DETAILED INTERACTIVE REPORTS PER STUDY 

& SAMPLE | MCR-1 CASE STUDY
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AREScds | DIAGNOSTIC PERFORMANCE: VERIFIED PANELS

FOR >150 BUG / DRUG COMBINATIONS – GROWING FAST
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ARES GENETICS: ACTIONABLE INSIGHTS FOR AMR 

DIAGNOSTICS AND DRUG DEVELOPMENT
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QIAGEN and ARES to develop BioIT AMR Community 

Platform. Preferred access to Ares Genetics‘ partners

contributing to ARESdb.

SANDOZ and ARES build on ARESdb for 

development of combination therapies & optimal drug

positioning.

BGI and ARES develop integrated NGS-based

workflows for infectious disease diagnostics.

ARES listed by                       as leading AI start-up

…

JOIN THE FIGHT! 

TALK TO US!
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Dr. Andreas Posch

Managing Director & CEO 
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1030 Vienna
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www.ares-genetics.com

LET’S TAKE INFECTIOUS DISEASE TESTING TO THE 

NEXT LEVEL. TOGETHER.
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