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370,000 inhabitants

Karlsruhe

Timeline of SARS-CoV-2 Monitoring in Karlsruhe

24h-composite samples

Concentration with PEG

Extraction of viral RNA

Quantification of 4 genes and VOCs with ddPCR

Report of trends

 Since June 2020

 302 samples (2 replicates)

 Up to 3 samples per week

 3-4 Genes, PMMoV, CrAss (3,216 PCRs)

 results are reported to the city's crisis 

management team



Timeline of SARS-CoV-2 Monitoring in Karlsruhe



Timeline of SARS-CoV-2 Monitoring in Karlsruhe



Timeline of SARS-CoV-2 Monitoring in Karlsruhe



Timeline of SARS-CoV-2 Monitoring in Karlsruhe
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Surveillance of emerging pathogens and ARGs 
Research Project SARA

SARA
www.sara-project.info



Research Project SARA

Surveillance of emerging pathogens and antibiotic resistances

in aquatic ecosystems

www.sara-project.info

Coordination



Microbiological parameters
SARA

E. coli 

ESBL-producing E. coli

Somatic coliphages

F-specific coliphages

SARS-CoV-2

Adenoviruses

Noroviruses

Hepatitis A and E virus

Enteroviruses

Microbial source tracking markers

CrAssphage

Antibiotic resistance genes

Metagenomics

Culture

Molecular based methods

Analyses are carried out promptly by 

all partners 
and have therefore been 

Harmonized

 Booklet of methods 
available on SARA website

(www.sara-project.info)

Nucleic acid extracts are 

exchanged
and 

analyzed in specialized laboratories

DNA/RNA

Isolation of bacterial DNA

Isolation of viral DNA and RNA



SARA

Results for E. coli and ESBL E. coli

Antimicrobial resistance Analysis

Mechanical 

purification

1st biological 

purification (denitrification)

2st biological 

purification (nitrification)

Advanced treatment
(activated carbon + sand filtration)

Wastewater stabilization ponds

Sampling points



SARA
Absolute numbers of  antibiotic resistance genes

Relative abundance of  antibiotic resistance genes

Wi: WWWTP influent

We WWTP effluent

Su: Surface water upstream

Sd: Surface water downstream

Antimicrobial resistance Analysis



SARA

LOG removal

Antimicrobial resistance Analysis

ARGs



Some more information

SARA

Project website
Detailed information | book of methods

www.sara-project.info

SARS-CoV-2 wastewater surveillance in Germany: 

Long-term RT-digital droplet PCR monitoring, 

suitability of primer/probe combinations and 

biomarker stability
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Wastewater-Based Epidemiology for SARS-CoV-2 

Biomarkers: Evaluation of Normalization Methods 

in Small and Large Communities in Southern 

Germany
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