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Key messages

Background

•	 A bat coronavirus identified in Taita Taveta in 2009, CcCov-KY43 can infect human cells through a previously unrecognized 
mechanism, a receptor called CEACAM6

•	 There is currently no evidence of human infection by CcCov-KY43

•	 CEACAM6 is highly expressed in the human lungs

•	 CEACAM6 is a receptor for a broad range of geographically diverse alphacoronaviruses found across East Africa, 
Russia and China

Researchers from Kenya (KEMRI-Wellcome Trust Research Program and 
National Museums of Kenya) and UK (The Pirbright Institute, Cambridge 
University and University of York) investigated alphacoronaviruses found 
in bats, focusing on the “spike protein” region that enables viruses to 
attach to and enter host cells. Unlike betacoronaviruses such as SARS-
CoV-2, alphacoronaviruses have been less studied despite their wide 
diversity in wildlife. Two alphacoronaviruses, HCoV-229E and HCoV-NL63 
are endemic and cause mild respiratory disease in humans.

Using a computational approach, scientists narrowed down ~2,000 
viral sequences to 40 representative spike proteins. They then tested 
the spikes using safe laboratory engineered, non-replicating viruses 
(pseudoviruses) against a library of mammalian cell receptors. The 
screening led to identification of CcCov-KY43 originally identified in 
Taita Taveta in 2009 as the only virus able to use a previously unknown 
receptor, CEACAM6. Using serum samples from Taita Taveta and Tana 
River counties bio-banked at the KEMRI-Wellcome Trust Research 
Program, researchers checked for evidence of CcCov-KY43 jumping 
from bats to humans (spillover) using inhouse built serological assays.

Key findings

1.	 Most bat alphacoronaviruses do not use known human 
coronavirus receptors. Screening 40 phylogenetically 
diverse alphacoronavirus spike proteins found that only 
HCoV-229E used APN and only HCoV-NL63 used ACE2. 
Most bat alphacoronaviruses did not use known receptors 
such as ACE2, APN, DPP4, TMPRSS2, or DPEP1 indicating 
that major receptor pathways remain undiscovered

2.	 A coronavirus identified in bats from Taita Taveta in 
2009, CcCoV-KY43, was able to enter human cells in 
laboratory experiments only

3.	 The virus uses a new receptor CEACAM6, different from 
that used by COVID-19 virus, ACE2 

4.	 Serological sampling in Taita Taveta and Tana River 
counties found no evidence of human exposure to 
CcCov-KY43 infection

5.	 However, related viruses show that coronaviruses may 
evolve multiple independent pathways for cell entry 
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This brief was prepared by Dr. James Nyagwange, Dr. Sophie Uyoga and Prof. Edwine Barasa  of the 
KEMRI-Wellcome Trust Research Programme

This study reveals spillover risk of coronaviruses in wildlife, which may use previously unrecognized receptors to infect 
human cells. The discovery that CcCoV-KY43 uses a different human receptor than SARS-CoV-2 highlights important 
gaps in current surveillance systems that focus mainly on known pathways such as ACE2.

The findings also demonstrate that spillover risk can be identified before human infection occurs. Functional laboratory 
approaches such as receptor screening and pseudovirus testing should complement genomic sequencing to strengthen 
early warning systems and shift preparedness from outbreak response to prevention.

Wildlife surveillance, particularly of bat populations in Kenya and East Africa, must become a core part of pandemic 
preparedness. This requires strong One Health coordination between human, animal, wildlife, and environmental health 
sectors. At the same time, investment in local research capacity and advanced virology tools is essential to safely assess 
zoonotic threats and support African-led preparedness for future pandemics.

Conclusion

 
1.	 Although there was no evidence of spillover in convenient 

samples collected in Taita Taveta and Tana River 
counties, Ministry of Health (MoH) should perform 
systematic risk assessment and monitoring for clinical 
features of infection in the high-risk populations such 
as cave miners.

2.	 Kenya Wildlife Services (KWS) and MoH should integrate 
wildlife virus risk screening into pandemic preparedness 
frameworks 

3.	 MoH should collaborate with research institutions to 
strengthen early warning systems incorporating lab-
based functional testing of newly identified viruses

4.	 KWS should improve monitoring of human–wildlife 
interaction hotspots

5.	 The MoH, regional and global partners, should support 
long-term surveillance beyond outbreak response cycles

Recommendations

2.	 Team of researchers who conducted the study  


