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Extended Data Fig. 1 | Hyaline membrane formation, hemorrhage and thrombosis.  

Hyaline membranes in alveoli was stained reddish brown by Masson (a HE 100×), and 

widened alveolar walls was stained reddish brown to reveal the proliferation of collagen 

fibers (b 100×); focal or patchy hemorrhage with fibrinous exudate (c and d HE 100×) in 

alveolar cavities (arrowed) and interstitial tissue (arrowed); shedding of swollen endothelial 

cells of small pulmonary arteries (e HE 400×) and mixed thrombi in small veins (f HE 100×). 

  



	 2	

 

Extended Data Fig. 2 | Classification of focal lymphocyte infiltrations in lung tissues.   

Focal lymphocyte infiltrations were stained by HE (a 100×); CD20-positive cells indicative 

of B lymphocytes was in the majority (b 100×); existence of a few CD3-positive cells 

indicating the T lymphocytes (c 100×); CD4 and CD8 positive cells scattered respectively (d 

and e 100×); absence of CD56-positive NK/T cells (f 100×); negative staining results of PD-1 

or PDL-1 cells (g and h 100×); no virus-infection of lymphocytes were shown by 

immunohistochemistry with  Rp3-NP antibodies (i 100×). 
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Extended Data Fig. 3 | Microscopical findings of heart and kidney. 

Myocardial atrophy and interstitial fibrous tissue hyperplasia in heart with staining by HE (a 

100×); scattered lymphocyte infiltrations of CD20-positive B cells and CD3-positive C cells 

(b and c 400×); fibrotic glomeruli and edematous tubular epitheliums (d 100×) with 

lymphocyte infiltrations of CD20-positive B cells and CD3-positive T cells (e and f 400×). 
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Extended Data Fig. 4 | COVID-19-infected cells in organs. 

Proliferation of the type II pneumocytes (a, 200×) and expression of Rp3-NP by 

immunohistochemistry in type II pneumocytes (b, 400×); aggregation of macrophages in 

alveolar (c, 200×) and expression of Rp3-NP of SARS-CoV-2 (d, 200×); increased number of 

macrophages in the subcapsular sinus of hilum lymph nodes (e, 200×) and expression of 

Rp3-NP in macrophages (f, 200×); infiltration of macrophages in the red pulp of the spleen (g, 

200×), scattered Rp3-NP-positive macrophages (h, 200×); normal structure of intestinal 

mucosa and submucosa without atypical cells (I, 400×), expression of Rp3-NP in intestinal 

epithelial cells (j, 400×, left) and ganglion cells (j, 400 × , right); normal testicular 

spermatogenic cells, Sertoli cells and sporadic Leydig cells in the stroma (k, 100×), RP3-NP-

positive spermatogenic cells as well as Sertoli and Leydig cells (l, 400×). 
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Extended Data Fig. 5 | ACE2 expression in lung tissues. 

Aggregation of alveolar macrophages by HE staining (a, 200×); membrane positive of ACE2 

expression in macrophages (b, 400×); ACE2 expression in type II alveolar epithelial cells (c, 

400×) 


