
Stressor "dose" ACE2 mesuement dysregult
ion type 

time point of 
observation 

test system tissue species ref 

SARS-COV1 100K PFU mRNA - rqRT-PCR up/down kinetics in vivo lung mice 
Rockx 2009 
10.1128/JVI.00
127-09 

SARS-COV1 

100 PFU mRNA - 
transcriptomic 
existing data re-
analysis 

up 24hpi in vivo lung mice Zhuang 2020 
10.1002/jmv.2
6139 
  
  MERS 5 PFU/cell mRNA - 

transcriptomic 
existing data re-
analysis 

up 24hpi 
36hpi 
48hpi 

in vitro lung - epithelial human 

SARS-COV2 ? mRNA - rqRT-PCR up active 
infection 

In vivo nasopharyngeal 
swabs  

human 

SARS-COV1 

? mRNA - 
transcriptomic 
existing data re-
analysis 

up ns primary cell 
culture 

lung - epithelial human Smith 2020 
10.1016/j.devc
el.2020.05.012 
  

MERS ? mRNA - 
transcriptomic 
existing data re-
analysis 

up ns primary cell 
culture 

lung - epithelial human 

SARS-COV2  2 MOI mRNA - 
transcriptomic 
existing data re-
analysis 

up 24hpt primary cell 
culture 

lung - epithelial 
bronchial 

human Li 2020 
10.1016/j.bbrc
.2020.04.010 



SARS-COV2 ? mRNA - 
transcriptomic 
existing data re-
analysis 

up but 
not 
statatisiti
caly 
significan
t 

24hpi cell line - 
A549 

lung epithelial human Jincheng Xu 
(2020) 
10.1186/s1293
1-020-01445-6 
  

SARS-COV2 ? mRNA - 
transcriptomic 
existing data re-
analysis 

no effect 24hpi primary cell 
culture 

bronchial 
epithelial cells 
(HumanBEC) 

human 

SARS-COV2 viral load 
measured 
(varied) 

mRNA - 
transcriptomics 

up ? in vivo nasopharyngeal 
(NP) swabs  

human Lieberman 
2020 
10.1371/journ
al.pbio.300084
9 
  

SARS-COV2 2,000 PFU 
or 20,000 
PFU  

mRNA - 
transcriptomics 

no 
effect* 
not 
directly 
measure
d but 
ACE2 was 
not in 
the 
group of 
consensu
s 
upregulat
ed genes 
in these 
trachial/
bronchial 
cells 
when 
compare

  primary cell 
culture 

airway epithelial 
(HumanAE) -
similar to 
HBEC?) 

human 



d to the 
infected 
airway 
cells 

SARS-COV2 ? mRNA - 
transcriptomic 
existing data re-
analysis (-) control 
was pan-tissue 
dataset? 

up ? in vivo nasopharyngeal 
(NP) swabs  

human Feng 2020 
10.3389/fmolb
.2020.568954 

SARS-COV2 ? mRNA - 
transcriptomic 
existing data re-
analysis 

up ? in vivo lung - BALF human Garvin 2020 
10.7554/eLife.
59177 

SARS-COV2 ? mRNA - rqRT-PCR down autopsy in vivo kidney human Volbeda 
(2021) 
10.1186/s1305
4-021-03631-4 

SARS-COV2 1 MOI 
protein - cell 
lysate 

up 72hpi cell ine 
GI - colorectal 
adenocarcinom
a 

human 
Lee at all 
(2020)  
10.1080/2222
1751.2020.182
7985 
  

SARS-COV2 1 MOI mRNA -qRT-PCR up 72hpi cell ine 
GI - colorectal 
adenocarcinom
a 

human 

SARS-COV2 1 MOI mRNA - qRT-PCR up 48hpi 
organoid -
3D 

GI - colon human 
Heuberger et 
al., 2021 
10.15252/em
mm.20201319
1 
  

SARS-COV2 1 MOI 
mRNA - bulk 
transcriptomics 

up 48hpi 
organoid -
3D 

GI - colon human 



SARS-COV2 1 MOI 
mRNA - bulk 
RNAsec 

up* 60hpi 
organoid -
3D 

GI- illeum human 
Lamers et al., 
2020 
10.1126/scien
ce.abc1669 
  

SARS-COV1 1 MOI 
mRNA - bulk 
RNAsec 

up* 
24hpi 
60hpi 

organoid -
3D 

GI- illeum human 

SARS-COV2 1 MOI 
mRNA - bulk 
RNAsec 

down 24hpi 
organoid -
3D 

GI- illeum human 

Nataf & Pays 
(2021) 
[10.3390/ijms
221910440 

SARS-COV2 1000K pfu mRNA - scRNAseq down 
12hpi 
24hpi 

organoid -
2D 

GI - illeum human 
Triana et al., 
(2021) 
[10.15252/ms
b.202110232] 
  

SARS-COV2 1000K pfu mRNA - scRNAseq down 
12hpi 
24hpi 

organoid -
2D 

GI - colon human 

 

Protein (see notes on Kiseleva in the xcl file 

Stressor "dose" ACE2 mesuement dysregulti
on type 

time point of 
observation 

test system tissue species ref 

SARS-COV1 
0.001 
MOI 

protein - cell 
lysate 

down 
24hpi 
48hpi 
72hpi 

cell line 
Vero E6 

kidney - 
epithelial 

monkey 
Glowacka 
2010  
10.1128/JVI.0
1248-09 

S1 - VLP ? protein - sACE2 up 
2hpt 
8hpt 
24hpt 

cell line 
Vero E6 

kidney - 
epithelial 

monkey 

S1 - 
transfected 

? cell membrane down 48hpt 
cell line - 
293T 

kidney human 

S1 - VLP ? 
protein - cell 
lysate 

down 
6hpi 
12hpi 

cell line 
Vero E6 

kidney - 
epithelial 

monkey Haga 2008 
10.1073/pnas.
0711241105 S1 - VLP ? protein - sACE2 up 

6hpi 
12hpi 

cell line 
Vero E6 

kidney - 
epithelial 

monkey 



S1 - 
recombinan
t 

100µg/ml  
protein - cell 
lysate 

down 
12hpt 
24 hpt 

cell line 
Vero E6 

kidney - 
epithelial 

monkey 

S1 - 
recombinan
t 

100µg/ml  protein - sACE2 up 
6hpt 
12hpt 
24 hpt 

cell line 
Vero E6 

kidney - 
epithelial 

monkey 

S1 - 
recombinan
t 

100µg/ml  
enzymatic activity 
- sACE2 

up 

60mpt 
90mpt 
(120mpt 
150 mpt) 

cell line - 
Huh7  

hepatocyte human 

S1 - 
recombinan
t 

100µg/ml  protein - sACE2 up 
3hpt 
6hpt 

cell line 
Vero E6 

kidney - 
epithelial 

monkey 
Haga 2010 
10.1016/j.anti
viral.2009.12.
001 

S1 - 
recombinan
t 

100µg/ml  
enzymatic activity 
- sACE2 

up 

60mpt 
90mpt 
(120mpt 
150 mpt) 

cell line 
Vero E6 

kidney - 
epithelial 

monkey 

S1 - Fc 
chimera 

  protein - live cell down 3hpt 
cell line 
Vero E6 

kidney - 
epithelial 

monkey 

Kuba 2005 
10.1038/nm1
267 

SARS-COV1   
protein - tissue 
extract 

down 2dpi in vivo lung tissue mouse 

S1 - Fc 
chimera 

5.5 
nmol/kg) 
intraperit
oneally 

protein -tissue 
extract 

down ? in vivo lung tissue mouse 

SARS-COV1 
? protein - tissue 

immunostaining 
down post mortem in vivo myocardial 

tissue 
human Oudit 2009 

10.1111/j.136
5-
2362.2009.02
153 

SARS-COV1 
? protein - tissue 

immunostaining 
down 2dpi in vivo myocardial 

tissue 
mouse 



  

S1 - RBD 10ug enzymatic activity up kinteics in chemico n/a hACE2 Kiseleva 2021 
10.1093/jb/m
vab041 

SARS-COV2 0.5 MOI protein - cell 
lysate 

down 46hpi cell line - 
Huh7  

hepatocyte human 
Patra 2020 
10.1371/journ
al.ppat.10091
28 
  
  

SARS-COV2 0.5MOI protein - cell 
lysate 

down 48hpi cell line - 
A549 

lung epithelial human 

S2 - 
transfected 

? protein - cell 
lysate 

down 46hpi cell line - 
Huh7  

hepatocyte human 

S2 - 
transfected 

? protein - cell 
lysate 

down 48hpi cell line - 
A549 

lung epithelial human 

S2 (1') - 
transfected 

? protein - cell 
lysate 

down 46hpi cell line - 
Huh7  

hepatocyte human 

S2 (2') - 
transfected 

? protein - cell 
lysate 

down 48hpi cell line - 
Huh7  

hepatocyte 
human 

SARS-COV2 
VLP 

? protein - cell 
lysate 

down 24hpt primary cell 
culture 

arterial 
endotheln (from 
lung) 

human Lei 2021 
10.1161/CIRC
RESAHA.121.3
18902 
  

SARS-COV2 
VLP 

1×108 
PFU 

protein - tissue 
lysate 

down   in vivo lung hamster 

SARS-COV2 n/a protein down n/a predicted lung human Guzzi 2020 
doi:10.3390/jc
m9040982 



SARS-COV2 ? protein - tissue 
immunostaining 

up post mortem in vivo Lung human Ackermann 
2020 
10.1056/NEJ
Moa2015432 

SARS-COV2 ? protein - sACE2 up during COVID 
+ post 

in vivo plasma human Lundström 
2021 
10.1002/jmv.2
7144 

SARS-COV2 ? protein - sACE2 
[from a natural 
substrate 
conversion assay] 

up during COVID 
+ post 

in vivo plasma human Reindl-
Schwaighofer 
(2021) 
10.1164/rccm.
202101-
0142LE 

SARS-COV2 ? enzymatic activity 
- sACE2 

up     plasma human Patel 2021 
10.1183/1399
3003.03730-
2020 

S2 - recombinant enzymatic activity 
- sACE2 

up kinteics in chemico n/a hACE2 Jinghua Lu 
2020 
10.1074/jbc.R
A120.015303 
  

S2 - RBD   enzymatic activity 
- sACE2 

up kinteics in chemico n/a hACE2 

S2 - RBD 10ug enzymatic activity up kinteics in chemico n/a hACE2 Kiseleva 2021 
10.1093/jb/m
vab041 
  
  

S2             hACE2 

SARS-COV2 380 – 38K 
VGC/µL 

enzymatic activity up   in cemico n/a hACE2 

SARS-COV2 ? protein - sACE2 up during COVID in vivo plasma human Yijia Li 2021 



+ post 10.1172/JCI14
8635 

 

 

Internalisation 

Stressor "dose" ACE2 mesuement dysregultion 
type 

time point 
of 

observation 

test 
system 

tissue species ref 

S2 - RBD 10 µg/ml 
medium 

ACE2 protein co-
localization with 
Rab5a early 
endosome marker 
(immuno co-
precipoition/blotting) 

internalised 
to 
endosome 

1hpt primary 
cell culture 

brain - arterial 
endothelial cells 

mouse Raghavan 
(2021) 
10.3389/fcvm.
2021.687783 

S1-VLP ? ACE2 co-localization 
with EEA 1 (immuno 
staining microscopy 
merge) 

internalised  10mpt cell line - 
HepG2 

liver - 
adenocarcinoma 

human Inoue, 2007 
10.1128/JVI.0
0253-07 

S1 - Fc 
chimera 

100 
µg/plate 

ACE2 co-localization 
with S in cytoplasmic 
vesicles (microscopy) 

internalised 
in 
cytoplasmic 
vesicles  

3hpt cell line – 
HEK2993 

kidney - 
immature 
neuron like? 

human Wang H., 2008 
10.1038/cr.20
08.15 

S1 - Fc 
chimera 

1.5  µM 

in 

medium 

ACE2 co-localization 
with S in cytoplasmic 
vesicles (microscopy) 

internalised 
in 
cytoplasmic 
vesicles  

3hpt cell line – 
HEK2993 

kidney - 
immature 
neuron like? 

human Wang S., 2008 
10.1016/j.viru
sres.2008.03.0
04 

 


