
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Cardiovascular Pathology 52 (2021) 107338 

Contents lists available at ScienceDirect 

Cardiovascular Pathology 

journal homepage: www.elsevier.com/locate/carpath 

Letters to the Editor 

Electron microscopy identification of SARS-COV-2: what is 

the evidence? ✩ , ✩✩ 
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To the Editor 

Buja et al. review autopsy studies from COVID-19 decedents 

erformed early in the pandemic and include their institutional 

xperience of three autopsy cases [1] . This publication’s electron 

icroscopic images purportedly describe “viral particles within a 

acuole in a renal glomerular endothelial cell” (Fig. 12B) and a 

100-nanometer viral particle with nucleocapsid and membrane 

pike proteins free in the cytoplasm of a renal glomerular endothe- 

ial cell” (Fig 12C). However, Fig 12B shows a multivesicular body 

MVB). MVBs are organelles of the late endosome type involved 

n the process of endocytosis, a cellular housekeeping mechanism 

hat controls internal recycling and degradation processes by trans- 

ort, sorting, and degradation of macromolecules. MVBs are char- 

cterized by multiple intraluminal vesicles (ILVs) of approximately 

0-80 nm diameter contained within a round or oval-shaped limit- 

ng membrane measuring 250-10 0 0 nm. Fusion of MVBs with lyso- 

omes initiates the degradation of ILVs and their contents. Another 

ate of the MVBs is the release of ILVs into the extracellular space 

s exosomes upon fusion of the MVB limiting membrane with the 

ytoplasmic membrane. 

In Figure 12C, the depicted structures are not in keeping with 

he characteristic replication cycle of coronavirus, which occurs 

ithin the endoplasmic reticulum-Golgi intermediate compart- 

ent (ERGIC). New virions assemble by budding of the viral nu- 

leocapsid into the ERGIC membranes forming vesicles (virions) 

n the inside of the ERGIC vacuole; they do not form de novo 

ree in the cytoplasm. These virions are subsequently released to 

he extracellular space by fusion of the vacuoles with the host 

ell’s cytoplasmic membrane [ 2 , 3 ]. Therefore, the virions are al- 

ays membrane-bound within the cytoplasm of the host. 

Based on these observations, the images portrayed by Buja 

t al., are not definitively supportive of SARS-Cov-2 infection but 

ather represent subcellular structures misidentified as virions. 
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imilar highly contested reports have emerged in the recent 

OVID-19 literature, eliciting a series of publications refuting these 

ndings, reviewed by Bullock et al. [3] . 

In summary, diagnostic EM represents a powerful and valuable 

ool for identification of viral structures. However, careful consid- 

ration should be given to viral biology and morphogenesis, arti- 

acts of delayed postmortem fixation, lack of detection due to pos- 

ible viral clearing, and sensitivity of the methodology. A collabo- 

ative effort amongst pathologists, microbiologists and electron mi- 

roscopists trained in recognizing viral structures is paramount to 

urther our current understanding of SARS-COV-2 biology. 
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