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Figure 1. Neutralizing and enhancing effects against the wild-type and Delta spike
pseudovirus by anti-spike monoclonal antibodies from COVID-19-patients.

(A) The HEK293 cells transfected with the wild-type or the Delta spike were stained with anti-
NTD enhancing antibodies (red), anti-NTD neutralizing antibodies (green), anti-NTD non-
enhancing, non-neutralizing antibodies (black), anti-RBD neutralizing antibodies (blue) and anti-
S2 antibodies (gray) (1 pg/ml). The stained cells were analyzed by flow cytometer. The relative
mean fluorescence intensities (MFI) of antibodies binding to the Delta spike were compared with
that for the wild-type spike.

(B-D) The ACE2-expressing HEK293 cells were infected with the wild-type (upper) or the Delta
(lower) pseudovirus in the presence of the anti-NTD neutralizing antibodies (B), anti-RBD
neutralizing antibodies (C) and anti-NTD enhancing antibodies (D). A negative value for %
neutralization indicates enhanced infectivity. The data from quadruplicates are presented as mean
+ SEM. The representative data from three independent experiments are shown. See also Figure
S1.
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Figure 7. Sera from delta spike-immunized mice do not show enhanced infectivity
(A) Freeze and thawed wild-type and Delta spike-B16 transfectants were immunized to the mice
with complete Freund's adjuvant (CFA).
(B) Neutralizing activity against the wild-type (green) or Delta (red) pseudovirus (PV) by sera from
the wild-type spike (upper column) or Delta spike (lower column) spike-immunized mice.
(C) Neutralizing activity against the wild-type and Delta pseudovirus by 31.6 times-diluted sera
from wild-type (light blue line) or Delta (orange line) spike-immunized mice.
(D) Neutralizing activity against the Delta 4+ pseudovirus by sera from the wild-type spike (upper
column, blue) or Delta spike (lower column, red) immunized mice.
(E) Neutralizing activity against the Delta 4+ pseudovirus by the 31.6 times-diluted sera from the
wild-type spike (blue) or Delta spike (red) immunized mice. n.s.: not statistical significance, p
value was determined by t-test. A negative values for % neutralization indicates enhanced
infectivity. All data from quadruplicates are presented as mean = SEM. See also Figure S1 and S5.


https://doi.org/10.1101/2021.08.22.457114

bioRxiv preprint doi: https://doi.org/10.1101/2021.08.22.457114; this version posted August 23, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Liu et al. Page 26

A B
1,000,000 1,000,000
100,000 o e (B 100,000 9 = 9 ) & = [
10,000 10,000
-}
& z
1,000 1,000
100 m 100 m
101?\000\ 10i¢-++exo
S L O ® S R K
& N S y &
8 e

Figure S1. Viral titers of pseudotyped viruses, related to Figure 1, 2, 3, 6 and 7.
The viral titer for each psudoviruses was measured by infection of ACE2-transfected HEK293T
cells as described in Methods.
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Figure S2 Anti-spike monoclonal antibody binding to the chimeric spike proteins, related to
Figure 3.

Chimeric spike proteins DDD, DWD, WDD and WWD were transfected with GFP to HEK293T
cells and the transfectants were stained with 1 pg/ml COV2-2490, 4A8, C002, and C144 antibodies.
Antibody bound to the GFP positive cells are shown (red histogram). Control staining: shaded
histogram.
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Figure S3. Cryo-EM density map of spike of SARS-CoV-2 Delta variant, related to Figure 4.
(A) A representative micrographs (left), CTF estimation of a micrograph on left panel (right).

(B) Typical 2D class averages.

(C) The GS-FSC curves for the obtained map from cryoSPARC software are shown. Blue flat line
indicates FSC=0.143 criteria.

(D) The density map of spike protein from Delta strain (EMDBID: 31731). The map is colored
with local resolution. Asterisks indicate the up form of RBDs. Scale bars are 30 A.

(E) The structure of NTD from spike protein of Delta variant. The density map and the model are
shown as semi-transparent surface and cartoon, respectively (PDBID: 7V5W).
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Figure S4. RBD mutations acquired by the Delta variant, related to Figure 5.

Number of RBD mutations acquired by the Delta variant. The numbers of mutations at each residue
registered in the GISAID database are shown. L452 and T478 mutations included in all the Delta
variant were excluded. The red bars indicate the known epitopes for anti-RBD neutralizing
antibodies.
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Figure S5 Anti-spike antibodies of the wild-type and delta spike-immunized mice, related to
Figure 7.

IgG antibody binding of the 100 times diluted spike-immunized mouse sera to the wild-type spike
transfectants were analyzed by flow cytometer. Red: IgG binding. Gray: Control staining.
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Table S1. Cryo-EM data collection and processing statistics, related to Figure 4.

Data collection

Sample

Micorscope

Acc. Voltage (kV)

Total electron dose (e/A)
Pixel size (A)

Defocus range (um)
Magnification

Corrected Cs (mm)

Spike protein of SARS-CoV2 Delta strain

Titan Krios
300
50
0.88
-0.8--2.0 (0.15)
81,000
0.064

Data processing

Software CryoSparc v3.2.0

# of Micrographs 15,000

# of particles 147,497
Symmetry Cl

Resolution 319

(A, GS-FSC=0.143)

EMDB ID 31731

Model building

Method Rigid body fitting & Coot

Template model

# of Atoms
modification
MolProbity score

Map vs model resolution

(FSC=0.5)
Favored
%%zl)nachandran Allowed
Outlier
Clash score
CaBLAM outeliers (%)
RMSZ bound length (A)
RMSZ bound angle (°)

PDBID

AlphaFold?2 prediction,
7JJ1, TNO1

21,634 (2,725 residues)
NAG: 27
2.07

3.3
(masked)

90.54
9.16
0.30
10.42
4.15
0.006
0.814
TVSW
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