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Table S1. Description of patient cohort. Related to Figures 1, S1.

General Patient ID CVo1 CVo3 CVo05 CVo7 Ccva3 Cv24 CVv38 Ccv4s CV-X1 CV-X2
(gender, age) (m, 21) (m, 46) (m, 61) (m, 32) (f, 44) (m, 64) (m, 70) (m, 48) (m, 46) (m, 57)
Pre-existing CVD’, atopl_c_
: o N Crohn’s N N dermatitis, CVD CVD N N N
Patient | conditions 4 :
history disease hypthyreosis
Smoking N N N Y N N Y (10 PY) N Y (7 PY) N
fever, fever,
fever,
fever, fever, dyspnea, fever, cough,
Pulmonary fever, fever, cough,  cough, fever,
cough, cough, renal cough, dyspnea,
and general cough, dyspnea, dyspnea, fever : : cough,
A dyspnea, . : " dyspnea, failure, dyspnea, respiratory . ;
symptoms emesis ; superinfection respiratory : ; ! ’ epistaxis
emesis failure emesis atrial diarrhea failure,
Symptoms fibrillation diarrhea
loss of loss of
. smell,
Neurological smell, mood N loss of n/a loss of N N n/a loss of
symptoms muscle . . smell smell smell
. impairment,
twitches .
paresthesia
Date
symptom [17.02.2020 29.02.2020 27.02.2020 08.03.2020 20.03.2020 13.03.2020 12.03.2020 14.03.2020 15.03.2020 18.03.2020
onset
Days until
diagnosis / 13/13 10/ 11 3/13 5/6 0/0 718 6/14 10/9 11/12 2/-
hospitalization
SARS-CoV-2
serum IgG at
PBMC 20/3.8 6.4 5.7 6.6 1.2 n/a 8.9 6.4 n/a n/a
Disease isolation
course Days in
hospital / on 34/0 14/0 9/0 15/2 34/0 8/2 15/0 1712 15/6 0/0
ICU
Oxygen
deé“a?,r;d’ N/O N/O N/O Y10 N/0 Y/0 Y10 Y/0 Y3 N/0
ventilation
AB, ACT,
Medication N N AB, ACT N N pB,ACT  APT,  ABACT B Hca N
o APT, HCQ
Digitoxin
Follow Up| Outcome |discharged discharged discharged discharged discharged discharged discharged discharged discharged discharged

PBMCs from ten COVID-19 patients were included in immunoglobulin repertoire studies. General information, patients’ history,

symptoms of SARS-CoV-2 infection, disease course and outcome are listed for each donor. SARS-CoV-2 IgG is given as a ratio of

optical density from time point of PBMC isolation (+ one day).

Abbreviations: m = male, f = female, Y = yes, N = no, n/a = not available, CVD = cardiovascular disease, PY = pack years, AB =

antibiotics, ACT = anticoagulation therapy, APT = antiplatelet therapy, HCQ = hydroxychloroquine.



Table S3. Biophysical and functional characterization of the 18 most potent SARS-CoV-2 neutralizing mAbs.

Related to Figures 1, 2, S4, S5.

mAb ECso Ka Kq Ko ICso ACE2 l_)inding Tiss_ug
(ng/ml) (s (M's™) (M) (ng/ml) reduction (%) reactivity

CV05-163 3.8 8.48 E+06 1.86 E-03 2.20 E-10 16.3 9.6 none
CV07-200 9.0 n/a n/a n/a 14.5 none B/L*
CV07-209 4.1 2.40 E+07 1.44 E-04 6.00 E-12 3.1 73.9 none
CV07-222 55 2.98 E+07 2.07 E-04 6.97 E-12 7.8 36.9 B/L/C
CV07-250 8.7 4.05 E+06 2.28 E-04 5.64 E-11 35 59.9 none
CV07-255 4.8 n/a n/a n/a 14.5 51.6 L/H/CI/K
CV07-262 12.1 4.27 E+06 3.37 E-04 7.90 E-11 7.1 25.5 none
CV07-270 14.2 n/a n/a n/a 82.3 7.5 L/H*/C
CVv07-283 4.0 1.52 E+07 7.24 E-04 4.75 E-11 16.9 38.0 none
CV07-287 5.9 5.11 E+06 8.14 E-04 1.60 E-10 41.7 12.4 none
CV07-315 7.2 2.36 E+07 2.62 E-04 1.12 E-11 24.9 none none
CVv38-113 5.2 2.33 E+06 3.12 E-04 1.34 E-10 20.8 51.2 none
CVv38-139 8.9 3.62 E+05 1.00 E-04 2.77 E-10 73.2 14.9 none
CV38-142 5.6 6.31 E+05 6.60 E-04 1.05 E-09 23.2 26.9 none
Cv38-183 54 2.31 E+06 1.37 E-04 5.93 E-11 3.7 65.9 none
CV38-221 6.4 7.45 E+05 3.71 E-04 4.99 E-10 172.6 50.1 none
CV-X1-126 5.5 412 E+05 9.98 E-05 2.43 E-10 71.7 44.2 none
CV-X2-106 5.6 n/a n/a n/a 17.6 19.9 none

Abbreviations: ECso = half-maximal effective concentration, K, = association rate, Ky = dissociation rate, Kp = equilibrium dissociation
constant, ICso = half-maximal inhibitory concentration, B = brain, L = lung, H = heart, C = colon, K = kidney. An asterisk (*) indicates

weak binding.



Table S4. X-ray data collection and refinement statistics. Related to Figures 3, 4.

Data collection

CV07-250 + RBD

CV07-270 + RBD

Beamline SSRL 12-1 SSRL 12-1
Wavelength (A) 0.97946 0.97946
Space group P2,2,24 c121

Unit cell parameters

a, b, c(A)

68.0, 80.1, 153.7

157.0, 151.8, 66.0

a, B, v ()

90, 90, 90

90, 95.4, 90

Resolution (A)?

50.0-2.55 (2.59-2.55)

50.0-2.70 (2.75-2.70)

Unique reflections #

27,890 (2,659)

41,624 (2,089)

Redundancy @ 8.8 (6.5) 4.7 (3.6)
Completeness (%) @ 99.6 (98.9) 90.8 (90.8)
<l/g>2 17.3 (1.1) 6.7 (1.1)
Rsym® (%) @ 11.9 (94.6) 19.9 (80.6)
Rpim® (%) @ 4.1 (38.9) 9.9 (50.5)
CCi2° (%) ® 99.5 (71.0) 97.6 (67.6)
Refinement statistics
Resolution (A) 43.2-2.55 49.7-2.72
Reflections (work) 27,883 39,568
Reflections (test) 2,656 2,055
Raryst® / Riree® (%) 20.7/25.9 22.6/26.7
No. of atoms 4,525 9,233
Macromolecules 4,420 9,165
Glycans 28 28
Solvent 77 40
Average B-value (A?) 52 44
Macromolecules 52 44
Fab 46 42
RBD 66 46
Glycans 100 77
Solvent 49 57
Wilson B-value (A?) 51 39
RMSD from ideal geometry
Bond length (A) 0.005 0.007
Bond angle (°) 0.74 1.27
Ramachandran statistics (%)
Favored 96.1 96.8
Outliers 0.2 0.0
PDB code 6XKQ 6XKP

@ Numbers in parentheses refer to the highest resolution shell.
b Rsym = Yha Zi | Ihkl,i - <> | [ Zha Zi Ihkl,i and Rpim =Y (1/(”-1 ))1/2 Zi | Ihkl,i - <> | [ Zha Zi Ihkl,i, where Ihkl,i is the scaled intensity of the
i"" measurement of reflection h, k, I, <ly> is the average intensity for that reflection, and n is the redundancy.

¢ CC1j2 = Pearson correlation coefficient between two random half datasets.
9 Reryst= Znit | Fo- Fe|/ Zni| Fo| X 100, where F, and F, are the observed and calculated structure factors, respectively.
© Riee Was calculated as for Reyst, but on a test set comprising 5% of the data excluded from refinement.



Table S5. Hydrogen bonds and salt bridges identified at the antibody-RBD interface using the PISA program.

Related to Figures 3, 4.

CV07-250 Distance (A) SARS-CoV-2 RBD
Hydrogen bonds
H:TYR98[N] 3.0 A:ALA475[0]
H:ASN31[ND2] 34 A:SER477[0G]
H:ASN100C[ND2] 3.8 A:GLY485[0]
H:ASN100C[ND2] 29 A:PHE486[0]
H:ASN97[ND2] 2.8 A:ASN487[0OD1]
H:ASN97[ND2] 2.7 A:TYR489[OH]
H:TYR100B[N] 3.5 A:TYR489[OH]
H:ASP96[OD1] 3.0 A:SER477[N]
H:ASP96[0D2] 2.7 A:SER477[0G]
H:ASP96[OD2] 3.5 A:THR478[N]
H:ASP96[OD2] 29 A:THR478[0G1]
H:SER95[0G] 2.9 A:ASN487[ND2]
H:PHE100[O] 3.4 A:TYR489[OH]
L:SER27A[OG] 3.2 A:TYR505[OH]
L:HIS31[N] 3.1 A:GLN493[OE1]
L:SER67[OG] 3.5 A:GLY446[0]
L:GLYB8[N] 3.1 A:GLY446[0]
L:GLY68[N] 3.1 A:TYR449[OH]
L:ASN69[N] 3.8 A:GLN498[OE1]
L:ASN69[ND2] 3.7 A:GLN498[OE1]
L:TYR49[OH] 35 A:PHE486[N]
CV07-270 Distance (A) SARS-CoV-2 RBD
Hydrogen bonds
H:TYR100B[OH] 2.8 A:SER349[0C]
H:SER98[N] 3.2 A:GLY447[0]
H:SER98[OG] 3.8 A:GLY447[0]
H:SER98[OG] 3.2 A:ASN448[0D1]
H:ARG100G[NH2] 29 A:GLU484[OE1]
H:ARG100G[NH1] 3.2 A:GLU484[OE2]
H:ARG100G[NH2] 3.0 A:GLU484[OE2]
H:THR28[OG1] 3.2 A:LYS444[NZ]
H:ASP31[0OD1] 2.7 A:ARG346[NH1]
H:ASP31[0D2] 2.7 A:LYS444[NZ]
H:SER98[O] 27 A:TYR449IN]
H:SER98[O] 3.3 A:ASN450[N]
H:TYR100B[OH] 3.6 A:SER349[N]
Salt bridges
H:ARG100G[NH2] 2.9 A:GLU484[OE1]
H:ARG100G[NH1] 3.2 A:GLU484[0E2]
H:ARG100G[NH2] 3.0 A:GLU484[OE2]
H:ASP31[0OD1] 2.7 A:ARG346[NH1]
H:ASP31[OD1] 34 A:ARG346[NE]
H:ASP31[OD2] 2.7 A:LYS444[NZ]




Table S6. Histopathological scoring of lung tissue from COVID-19 hamster model. Related to Figures 5, 6.
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P1 3 <5 10 00 10 10 00O 0O 0O 10 00 00 00 10 00|00 00 0.0
P2 3 <5 10 10 10 10 00 O00O0 00O 10 O00O0 0O 00 10 00|00 00 o00
P3 3 5 10 10 10 10 00 00O 0O 10 00 00 00 00 00|00 00 0.0
T1 3 10 15 10 10 10 00 O00O0 00O 10 00 00O 00 10 00|00 00 0.0

T2 3 25 30 25 20 35 35 40 00 30 20 15 00 20 20|38 10 038
T3 3 15 20 20 20 20 00 0O 0O 20 10 00O 10 10 00|00 05 05

C1 3 15 25 20 20 30 25 30 0O 30 10 20 10 10 20|30 05 15
C2 3 20 25 25 20 25 25 30 00 20 10 00 30 15 20|30 05 15
C3 3 20 25 20 25 25 20 20 00 30 20 00 20 10 20|20 10 1.0

P4 5 510 20 20 20 15 00 00 00O 20 20 00O 15 10 00|00 10 08
P5 5 <5 10 10 10 10 O00 00 00 10 00 00 10 10 00|00 00 05
P6 5 15 20 20 20 20 00 00 0O 20 20 00O 0O 20 00|00 10 00

T4 5 510 20 20 15 10 00 00 0O 10 20 00 ©00O0 20 00|00 10 0.0
T5 5 25 30 30 20 30 20 20 00 30 30 20 20 30 30|20 15 20
T6 5 0 00 00 00O 00O 00O 0O OO 0O 00O 0O OO 00 00|00 00 00

C4 5 80 40 40 30 30 30 30 30 30 40 30 35 30 35|30 35 33
C5 5 1520 25 30 25 20 20 20 15 20 20 25 00 30 20|20 18 13
Cé6 5 50 40 35 30 30 30 30 40 25 40 35 40 35 30|30 40 38

P7 13 20 20 20 20 10 00 00 00O 15 00 15 00 15 00|00 08 0.8
P8 13 30 20 20 20 20 00 00 0O 15 00 00 00 20 00]00 10 0.0
P9 13 30 20 20 20 20 00 10 10 15 00 00 00 20 00|05 15 0.0

T7 13 15 20 20 20 15 00 00 00O 15 00 00 00 20 00]00 10 0.0
T8 13 5 10 15 10 10 00 00 00 00 00 00 00 10 00|00 05 0.0
T9 13 20 15 15 10 15 00 00 00O 10 00O 00 00 15 00|00 08 0.0

Ccr 13 5 10 10 10 10 00 00O 00O 00O 00 00 00 15 00|00 08 0.0
c8 13 40 20 20 20 20 00 10 10 15 00 00 15 20 00]05 15 00
C9 13 10 10 10 10 10 00 10 00 00 00 00 00 15 00|05 08 0.0




Histopathological scoring of formalin-fixed paraffin-embedded lung tissue from hamsters of experimental groups as abbreviated (P =
prophylactic, T = therapeutic, C = control) at indicated days post infection (dpi). Degree of inflammation ) is scaled as (1) minimal,
(2) mild, (3) moderate or (4) severe. For all other parameters rating refers to occurrence rate from (1) sporadic, (2) mild, (3) moderate

to (4) severe. Scores were assessed as means from parameters with corresponding letters as indicated.
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