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Scientific Advisory Group on Novel Origins (SAGO)

The Need
• A global framework to study future emerging 

and re-emerging pathogens, including
• Comprehensive and coordinated studies
• A holistic approach to study the emergence of 

high threat zoonotic pathogens including the 
animal human interface, environmental 
safety, biosafety and biosecurity

• An established framework for studying 
emerging pathogens where and when they 
emerge

Addressing a gap
• A scientific advisory group to advise WHO on 

technical and scientific considerations regarding 
origins of emerging and re-emerging pathogens: 

The Scientific Advisory Group for the Origins of 
Novel Pathogens (SAGO)

In the context of the continued threat of the emergence or re-emergence of pathogens with 
epidemic and pandemic potential
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Functions of the SAGO

1. To advise WHO on the development of a global framework to define and guide studies 
into the origins of emerging and re-emerging pathogens of epidemic and pandemic 
potential

2. To advise WHO on prioritizing studies and field investigations into the origins of 
emerging and re-emerging pathogens of epidemic and pandemic potential, in 
accordance with the framework described above

3. To advise WHO on the development of a detailed work plan of the SAGO
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Functions of the SAGO (continued)

4. In the context of SARS-CoV-2;
a) To provide the WHO Secretariat with an independent evaluation of all available scientific and 

technical findings from global studies on the origins of SARS-CoV-2;
b) To advise the WHO Secretariat regarding developing, monitoring and supporting the next 

series of studies into the origins of SARS-CoV-2, including rapid advice on WHO's operational 
plans to implement the next series of global studies into the origins of SARS-CoV-2, as 
outlined in the Joint WHO-China Global Study of Origins of SARS-CoV-2: China Part report 
published on 30 March 2021, and advise on additional studies as needed; and

5. To provide additional advice and support to WHO, as requested by the WHO Secretariat, which 
may include participation in future WHO-international missions to study the origins of SARS-
CoV-2 or for other emerging pathogens.
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SAGO - Composition

• Up to 25 members

• Members must have significant expertise in one or more of the following technical disciplines:

infectious disease epidemiology and conducting epidemiological studies, field 
research, virology, ecology, molecular epidemiology, sero-epidemiology, medicine, bioinformatics, outbreak 
analytics, health statistics, microbiology, veterinary medicine, food safety, bacteriology, environmental 
science, biosafety, biosecurity, occupational health and safety, or laboratory safety and security, ethics and 
social sciences, or other activities related to the emergence or re-emergence of pathogens of pandemic 
potential.

• Geographic representation, gender balance, declaration of interest

• Members of the SAGO shall be appointed to serve for a period of 2 years and shall be eligible for 
reappointment



Update on studies into the origin of SARS-CoV-2



HEALTH

programme

EMERGENCIES

Global spread of SARS-CoV-2: findings from phylogenetic analyses

Source: Nextstrain.org

Current TMRCA estimates: November 2019 (95% credible interval October -December 2019)
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SARS-CoV-2 and other SARS- related CoVs

• SARS-CoV-2 is likely to be a coronavirus of bat origin, with the closest viral 
genome (RaTG13, 96.2% homology) found in Rhinolophus affinis bats in 
Yunnan, China

• Rhinolophus species are abundant and diverse in South China and across 
Asia, the Middle East, Africa and Europe; Apart from China, SARS-CoV-2 
related coronaviruses have also been isolated from bats in Southeast Asia

• Two other closely-related coronaviruses with 85.5% to 92.4% sequence 
similarity to SARS-CoV-2 were sequenced from custom-seized trafficked 
Malayan pangolins that were housed in rehabilitation facilities in China

• Earliest market related cases in Wuhan already some diversity suggesting 
original spill over event to humans may not have happened at the market 
itself 

• Several decades of evolutionary distance between most similar viruses from 
bats and SARS-CoV-2 suggests the need for search of intermediaries

Phylogenetic tree of SARS-CoV-2 and other 
coronaviruses in bats and pangolins

Photo: Minden Pictures; WSJ

Sequences of cases with onset of illness in December

https://www.who.int/health-topics/coronavirus/origins-of-the-virus
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SARS-related coronaviruses found in different parts of Asia
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366 animals from 27 countries*
• Cats: 161
• Dogs: 149
• Tigers: 19
• Lions: 19
• Asian small-clawed otters: 5
• Snow leopards: 5
• Cougar: 3
• Gorillas: 3
• Wild caught mink: 1
• Pet ferret: 1
• White tailed deer (30% sero+)

435 mink farms in 12 countries
*Does not include individual numbers of positive farmed mink

Source: OIE, FAO, UDA APHIS

Animals Positive for SARS-CoV-2: Globally by Species as of 16 August  2021

Susceptibility of several animal species to SARS-CoV-2 has been confirmed, including 
pets and (farmed) wildlife
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Source: OIE, FAO, References included in CDC’s One Health Scientific Publication Tracker- One Health and Animal Studies 

Animal species experimentally infected with SARS-CoV-2 

§ Cats*
§ Dogs
§ Ferrets*
§ Mink*
§ Hamsters*†
§ Deer mice*
§ Rabbits
§ Tree shrews
§ Raccoon dogs*
§ Cattle

* Transmission to other animals of the same species reported
†Hamster species include Chinese hamsters and golden Syrian hamsters
‡Non-human primate species include African green monkeys, baboons, 
common marmosets, cynomolgus macaques, pigtail macaques, rhesus 
macaques, and savanna monkeys

§ Non-human primates‡
§ Egyptian fruit bats*
§ White-tailed deer*
§ Striped skunks
§ Raccoons
§ Bushy-tailed woodrats
§ Bank voles
§ Striped skunks
§ Raccoons
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Animal Sales in Wuhan (Xiao et al 20201) 

https://www.nature.com/articles/s41598-021-91470-2
15

https://www.nature.com/articles/s41598-021-91470-2
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SARS-CoV-2 testing in samples from 2019

16

• Literature screening and review (including preprints)

• Laboratory Reference Network discussions with experts

• WHO Lab Network – review of pre-pandemic testing of samples or referral of samples for 
confirmatory testing to external laboratories
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Testing of pre-pandemic samples – negative results
Countries Study period Sample type Population Results for samples
Germany1 December 2019 – April 

2020
Respiratory 
specimens

Patients with 
pneumonia

No positive results before March 2020 
N=195

UK2 January 2020 Respiratory 
specimens

Patients with 
pneumonia

No positive results before February 2020.                                        
N=1,378

Scotland3 December 2019 – February 
2020

Respiratory 
specimens

ICU admitted patients No positive results before March 2020.                                                                   
N=148

US 4 December 2019 – June 
2020

Respiratory 
specimens

Patients, BAL samples, 
dept. defense

No positive samples found before January 
2020.                                        N=7,000

Italy5 November 2019 – March 
2020

Respiratory 
specimens

Patients, SARI No positive results.               N=166

Italy6 December 2019 – March 
2020

Respiratory 
specimens

Patients with 
respiratory symptoms

No positive results.               N=906

Canada7 August 2019 Wastewater NA Negative

Netherlands8 February 2020 Wastewater NA Negative

US9 January – April 2020 Wastewater NA Negative

17
1. Panning et al 2020 10.1007/s15010-020-01471-y;
2. Chappell et al 2020 10.1101/2020.08.18.20174623
3. Tomb et al 2020 10.1016/j.jinf.2020.06.022
4. Chapleau et al. 10.1101/2021.02.18.21251368
5. Capalbo et al IJERP 2020; 10.3390/ijerph17228461

6. Calderaro et al IJID 2020 10.1016/j.ijid.2020.09.1473
7. D’aoust et al. 10.1016/j.watres.2020.116560
8. WHO expert network communications
9. Sherchan et al. 10.1016/j.scitotenv.2020.140621

https://doi.org/10.1007/s15010-020-01471-y
https://dx.doi.org/10.1016%2Fj.jinf.2020.06.022
https://www.medrxiv.org/content/10.1101/2021.02.18.21251368v1.full.pdf
https://doi.org/10.3390/ijerph17228461
https://doi.org/10.1016/j.watres.2020.116560
https://doi.org/10.1016/j.scitotenv.2020.140621
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Testing of pre-pandemic samples – positive results

Countries Study Period Sample type Population Results Dates of positive 
samples

France1 December 2019 – January 2020 Respiratory sample ICU admitted patients 1//14 tested positive (PCR) December 2019

November 2019 – January 2020 Serum Blood donations 10/9144 tested positive (neutralization) November – December 2019

US2 December 2019 – January 2020 Serum Blood donations 84/7389 tested positive (neutralization) December 2019 – January 2020

Italy3,4,5,6 3September 2019 – February 2020 Oropharyngeal Measles-suspected 
patients

1/39 tested positive (in house PCR) December 2019

4August 2019 – February 2020 Oropharyngeal Measles-suspected 
patients

11/44 tested positive (in house PCR) * September-December 2019

5November 2019 Dermatosis sample Patients with skin 
manifestations

1 tested positive (in house assay) November 2019

6 December 2019 Wastewater - Tested positive (PCR) December 2019

Brazil7 October 2019 – March 2020 Wastewater NA Tested positive (PCR) November,  December 2019

Spain8 2019 Wastewater NA Tested positive but cannot be verified March 2019

Italy9 September 2019 – March 2020 Serum Cancer screening trials Initially positive, negative upon re-testing
6/959 (neutralization)

October – December 2019

18

1. Deslandes et al., 2020; 10.1016/j.ijantimicag.2020.106006
2. Basavaraju et al., 2020; 10.1093/cid/ciaa1785
3. Amendola et al., 2020; 10.3201/eid2702.204632
4. Amendola et al., 2021; 10.2139/ssrn.3883274
5. Gianotti et al., 2021; 10.1111/bjd.19804

6. La Rosa et al., 2021, 10.1016/j.watres.2021.117104
7. Fongaro et al., 2021 10.1016/j.scitotenv.2021.146198
8. Chavarria-Miro et al. 10.1101/2020.06.13.20129627
9. Apolone et al. 10.1177/0300891620974755

*followed up

https://doi.org/10.1016/j.ijantimicag.2020.106006
https://doi.org/10.1093/cid/ciaa1785
https://dx.doi.org/10.2139/ssrn.3883274
https://doi.org/10.1016/j.watres.2021.117104
https://doi.org/10.1016/j.scitotenv.2021.146198
https://doi.org/10.1177/0300891620974755
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Collaborations and verification of early results

• Italy - after notification of a positive signal retrieved from a lung 
cancer screening trial in October-December 2019, a collaboration 
was established between researchers in Italy, the UK and the 
Netherlands

• Samples were shared with an external site from the WHO lab 
network - Erasmus Medical Centre in Netherlands for re-testing, 
the initial results have not been verified.

19

Erasmus Medical Center, Rotterdam, The Netherlands

National Cancer Institute, Milan, Italy
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Summary of pre-pandemic sampling

• Many negative signals from retrospective studies testing respiratory and serum samples from Germany, 

France, Italy, UK and the US.

• Some serological and molecular evidence of SARS-CoV-2 circulation in late 2019 (France, US, Italy, Brazil), 

verification is ongoing.

• No study was able to generate a whole genome sequence from a 2019 sample thus far.
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SAGO - Open Call & Selection Process

• Open call – circulation of open call to Member States, existing WHO networks, GOARN, and available on 
WHO website

• Interested individuals will be asked to register their interest to SAGO@who.int and include:

• A cover letter 

• Curriculum vitae

• A signed and completed Declaration of Interests (DOI) form for WHO Experts, available at 
https://www.who.int/about/ethics/declarations-of-interest

• All applications will be assessed by the WHO secretariat in accordance with the WHO procedures, based on 
their technical expertise, taking into consideration diverse perspectives from different regions, especially 
from low and middle-income countries, and for gender balance

mailto:SAGO@who.int
https://www.who.int/about/ethics/declarations-of-interest

