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Supplementary F.gure 1. ACE2 reagents pur.f.ed by s.ngle-step ultracentr.fugat.on y.elded 
h.gher pseudov.rus neutral.zat.on eff.c.ency.   (A) The relat,ve ,nfect,on rates of pseudov,ruses 
bear,ng the SARS-CoV-2 Sp,ke prote,n were assessed ,n ACE2 and TMPRSS2-express,ng HEK293T 
cells ,n the presence of var,ous d,lut,ons of concentrated ACE2 constructs obta,ned through 
ultracentr,fugat,on and PEG8000 methods. VLPs w,thout envelope (Control-VLP) were used as control. 
n=3 (B) The relat,ve ,nfect,on rates of pseudov,ruses bear,ng the SARS-CoV-2 Sp,ke prote,n were 
assessed ,n ACE2 and TMPRSS2-express,ng HEK293T cells ,n the presence of var,ous d,lut,ons of 
concentrated ACE2 constructs obta,ned through one-step ultracentr,fugat,on and four-step 
ultracentr,fugat,on methods. VLPs w,thout envelope (Control-VLP) were used as control. n=3 ns: p > 
0.05, ****: p <= 0.0001, Two way ANOVA.) 
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One Step Ultracentrifugation
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Peg8000
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Four Step Ultracentrifugation

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

0

20

40

60

80

100

R
el

at
iv

e 
In

fe
ct

io
n 

%

1X 1/3x 1/9x 1/27x

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

One Step Ultracentrifugation

A) 

B) 



 

  

W
ild

 T
yp

e

A
lp

ha

Be
ta

G
am

m
a

D
el

ta

O
m

ic
ro

n

ACE2-VLP(1X)

ACE2-VLP(1/3X)

ACE2-VLP(1/9X)

ACE2-VLP(1/27X)

Control-VLP(1X)

Control-VLP(1/3X)

Control-VLP(1/9X)

Control-VLP(1/27X)

G
FP
Level %

0

50

100

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

ACE2-V
LP

ACE2-E
V

Con
tro

l-V
LP

0.0

0.2

0.4

0.6

0.8

Fl
uo

re
sc

en
ce

 In
te

ns
ity

1/27x1/9x1/3x1x

✱✱✱✱

✱✱✱✱

ns ns

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

✱✱✱✱

ns

✱✱✱✱

Supplementary F.gure 2. Ouant.f.cat.on of Neutral.zat.on. Fluorescence ,ntens,t,es were calculated 
by analyz,ng 4 d,fferent ,mages for each cond,t,on w,th ImageJ software. (ns: p > 0.05, ****: p <= 0.0001, 
Two way ANOVA ) n=3  

Supplementary F.gure 3. Effect of ACE2-VLP on VOCs. A) Relat,ve ,nfect,on rates of pseudov,ruses 
bear,ng VOC-sp,ke ,n the presence of ACE2-VLP ,n HEK293T cells express,ng ACE2 and TMPRSS2. 
ACE2-VLPs were ser,ally d,luted ,n culture med,a. Culture med,um was used as control, and ,nfect,on 
rates were normal,zed to fluorescence level of control. B) The relat,ve ,nfect,on rates of pseudov,ruses 
bear,ng the VOCs of SARS-CoV-2 Sp,ke prote,n were assessed ,n ACE2 and TMPRSS2-express,ng 
HEK293T cells. 

A) B) 



Supplementary Table 1. Pr.mers used for clon.ng (5’-3’) 

 

Ace2-18aa-Trunc-Q5sdm-F1 tagctcgagtctagaggg 
Ace2-18aa-Trunc-Q5sdm-R1 gctaatatcgatggaggc 
Ace2-25aa-Trunc-Q5sdm-R2 aggattttctccacttcttg 
Ace2-33aa-Trunc-Q5sdm-R3 atttttcttcttccgatctctg 
Mmlv-Gag-Promoter-F gttcctttccatgggtcttttctgc 
Mmlv-Gag-Ageı-R gtctgaaccggtagacgagttctccattagcagcgtggacgtgtcatctagggtcaggagggag 
Peg10-Kozak-Bstxı-F1 gatcagccaccatgctgggtcccgactgcccac 
Peg10-Kozak-Notı-F2 aacattgcggccgccaccatgctgggtcccgactgcccac 
Peg10-Full-Nheı-R1 gtcgatgctagctcacagggtactgtaagatggaggcgg 
Peg10-Gag-L.ke-Ageı-R2 gtcgataccggtcaccggctcggttggatctacctggtggtgcagcggggccggggagtttcc 
Hpeg10-Ecorı-Kozak-F tgatctgaattcgccaccatgctgggtcccgactgcccac 
Hpeg10-Ecorı-Kozak-Dsatg-F tgatctgaattcgccaccatgaccgaacgaagaagggacg 
Mpeg10-Nheı-F ctgaattccccaagctggctagcgt 
Mpeg10-Ageı-L.nker-R ctgtgaaccggtacctcccacaggctcggtgggatcggtctgcagcggggccggggagt 
Hpeg10-Ltr1-Ageı-R aatagaaccggtgttggggacacacgcac 
Hpeg10-Ltr2-Ascı-F aatagaggcgcgccatacctgtcatgtccttcaggatc 
Mpeg10-New-Salı-F gactcaagtcgacgccaccatggctgctgc 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


