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Standard Curves Parameters
Target Slope Intercept R2 Efficiency 

(%)
RT-qPCR Kit qPCR

Instrument
IP4-UB -3,694 43,992 0,9863 86,52 Takara Stratagene
E-UB -2,922 36,189 0,9949 119,90 Takara CFX96 BioRad

N1-UB -3,779 41,59 0,9853 83,91 Takara CFX96 BioRad

Twist Synthetic SARS-CoV-2 RNA Control 2 (MN908947.3) (Twist Bioscience)
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Al-3

UB USC CEBAS IATA Promedio Desv Est
IP4 2.11E+04 1,36E+03 6.33E+03 7.42E+04 3.39E+04 3.37E+04
E 8.70E+04 8,94E+05 2.54E+06 6.17E+04 8.96E+05 1.25E+06
N1 1.98E+06 1,98E+06 1.89E+06 8.67E+05 1.58E+06 9.38E+05

PEG
UB USC CEBAS IATA Promedio Desv Est

IP4 4.18E+04 7.12E+04 5.65E+04 2.08E+04
E 4.05E+02 2.04E+05 1.02E+05 1.44E+05
N1 3.89E+03 1.09E+05 5.64E+04 7.43E+04



Diana Analizadas % positividad % positivos <LOQ
IP4 55 73% 15%
E 45 53% 42%
N1 55 80% 0%

73%

10%

17%

POSITIVIDAD IP4/N1

IP4+/N1+ IP4+/N1- IP4-/N1+

60% <LOQ

0% <LOQ



CONTROLS ISO 15216-1 & 2

ANALYSES REPRODUCIBLE & REPEATABLE

COMPLEX METHOD Several controls for each step

EXTRACTION EFFICACY VIRUS PROCESS CONTROL [MENGOVIRUS Vmc0]

RT-PCR EFFICIENCY Internal positive control (RNA molecules)

QUANTIFICATION PLASMIDS, dsDNA molecules

RT-PCR CONTROLS [VIRAL RNA AND PLASMIDS]

NEGATIVE

CONTROLS
PRETREATMENT & RT-PCR



CONTROLS ISO 15216-1 & 2

ANALYSES REPRODUCIBLE & REPEATABLE

COMPLEX METHOD Several controls for each step

EXTRACTION EFFICACY VIRUS PROCESS CONTROL [MENGOVIRUS Vmc0]

RT-PCR EFFICIENCY Internal positive control (RNA molecules)

QUANTIFICATION PLASMIDS, dsDNA molecules

RT-PCR CONTROLS [VIRAL RNA AND PLASMIDS]

NEGATIVE

CONTROLS
PRETREATMENT & RT-PCR
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Pérez-Cataluña, Cuevas-Ferrando et al., under preparation

PEDV
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Target

Levels of inoculated gamma 

SARS-CoV-2 (gc/mL)
LoD95%

(gc/L)
1700 170 17 1.7

N1 6/6 6/6 5/6 0/6 3.59E+04

N2 6/6 6/6 4/6 0/6 5.46E+04

E 6/6 6/6 3/6 0/6 8.19E+04

IP2 6/6 6/6 4/6 0/6 5.46E+04

IP4 6/6 6/6 1/6 0/6 1.65E+05

aCalculated according to Wilrich and Wilrich (2009).
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Life-cycle of a new assay

 Efficient

 Fast

 Cheap

 Adequate for diferent types of 
viruses

 Compatible with molecular 
detection assays

 No need for sophisticated
equipment



Vigilancia para Alerta Temprana en 
aguas residuales de COVID-19

• IATA, CSIC, Valencia

• CEBAS, CSIC, Murcia

• Universidad de 
Santiago de 
Compostela



 What do genome copies 

imply in terms of public

health?

 Genome copies do not

necessarily correlate with

infectious units



SARS-CoV-2 rapidly lose infectivity in the human GI tract.

Christian Drosten (La Charité, Berlin): The proportion of infectious

SARS-CoV-2 in respiratory secretions is very low (around 1 infectious

unit in 107 physical particles) and even less in feces



Determinación de la presencia de genoma del 
SARS-CoV-2 en zonas de aguas de baño

EC: Escherichia coli; CT: coliformes totales; SOMCPH: colifagos somáticos
NT: “Not Tested”, debido a que no llegó muestra para el análisis o llegó el envase roto para el análisis de indicadores microbiológicos.

CÓDIGO MUESTRA UB Resultado SARS-CoV2* EC (CFU/100mL) CT (CFU/100mL) SOMCPH (PFU/100mL)

ZB01_200622 Negativo 2 66 <1

ZB04_200623 Negativo 3 102 <1

ZB06_200623 Negativo 18 880 21

ZB07_200624 Negativo 50 760 <1

ZB10_200624 Negativo 66 2400 18

ZB02_200628 Negativo 5 21000 <1

ZB05_200629 Negativo 242 2317 58

ZB08_200630 Negativo 325 552381 45

ZB09_200701 Presunto Positivo 8250 >100000 670

ZB01_200705 Negativo 42 9650 NT

ZB04_200705 Negativo 41 272727 <1

ZB06_200706 Negativo 550 5300 38

ZB10_200706 Negativo 117 8200 164

ZB07_200707 Negativo 183 3800 <1

ZB01_200708 NT 19 5400 <1

ZB03_200708 Negativo NT NT NT

ZB02_200712 Negativo 1 31650 <1

ZB05_200713 Negativo 8 5700 <1

ZB08_200714 Negativo 750 40500 15

ZB09_200715 Negativo NT NT NT

ZB01_200719 Negativo 2 5150 <1

ZB04_200719 Negativo 35 8850 <1

ZB06_200720 Negativo 375 6591 74

ZB10_200720 Negativo 117 2545 11

ZB07_200721 Negativo 217 1400 <1

ZB03_200722 Negativo 1 50 3

ZB02_200726 Negativo 30 3200 <1

ZB05_200728 Negativo 13 2950 2

ZB08_200728 Negativo 6200 13400 26



Detección de SARS-CoV-2 en muestras de agua 
residual tomadas con intervalos de una hora 

CÓDIGO MUESTRA
HORA 

MUESTREO

EC 

(CFU/100mL)

CT 

(CFU/100mL)

SOMCPH 

(PFU/100mL)

IP4 

(CG/L)

N1 

(CG/L)

Resultado

SARS-CoV2

200908-EDAR_27-E-1 08:00 1,76E+06 4,67E+07 1,08E+06 1,28E+05 6,87E+03 Positivo

200908-EDAR_27-E-2 09:00 5,71E+06 4,38E+07 2,57E+06 1,27E+05 3,22E+04 Positivo

200908-EDAR_27-E-3 10:00 1,30E+07 9,67E+07 4,67E+06 3,19E+04 2,58E+04 Positivo

200908-EDAR_27-E-4 11:00 1,50E+07 6,00E+07 7,95E+06 8,99E+04 5,44E+04 Positivo

EC: Escherichia coli

CT: coliformes totales

SOMCPH: colifagos somáticos
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Es necesario desarrollar y estudiar:

 Métodos de detección / diagnóstico

 Controles . Sistemas de alerta temprana

 Estabilidad del patógeno en 

condiciones naturales y de desinfección

 Ecología, reservorios, vías de 

transmisión, ciclos, etc...

 Patogenicidad, hospedadores, dosis 

infecciosas, modelos animales, etc...

 Desarrollo de vacunas / tratamientos

específicos
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