Supplemental Figure 1.
Anti-PGRN mAb sequence diversity
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Diversity comparison in VH from WT and sdAbs against human
Progranulin.

The sequences of VH from normal H+L antibodies (top panel, n=31 mAbs)
and sdAb antibodies (bottom panel, n=111 mAbs) from cohorts of PGRN-
specific mAbs were aligned and the variation at each position was
calculated. The amino acid changes are shown for each residue in the VH
sequence (on the X-axis) and the frequency of the changes are indicated by
the size of the letters. CDR1 and 2 are indicated by boxes (IMGT
definitions). The four hallmark FR2 positions which are changed in
camelid VHH are marked with asterisks.

Numbers of clonotypes and singlets in the sdAb and WT cohorts to PGRN:
Sample type # Filtered # Lineage # Singlets
| (clonotype)
WT 31 15 6

sdAb 111 29 19




Supplemental Figure 2: SEC and Dynamic Light
Scattering (DLS) results for PGRN and S1

(A) PGRN protein (R&D Systems) was SEC purified in-house and monomeric
peak fractions were pooled for kinetics studies (left panel, dashed red

box). SEC-purified PGRN was subsequently analyzed by DLS (right panels)
to show monodispersity, indicating monomeric state.
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(B) SARS-CoV2 S1 monomer was analyzed by DLS to show monodispersity
of S1 for use in kinetic studies. SEC-MALS data from Acro Biosystems
confirm it is monomeric.
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Supplemental Figure 3. Avidity-boosted binding of
Cohorts 1, 2 and 3 antibodies to SARS-CoV2 trimers

SARS-CoV?2 Spike Trimer Variants

Wuhan Delta Omicron
10003 D614G A
" uhan
100 LR 4 ° " AAQA : \I;VelraaCc?hT: j
¢ PS i 4 B Delta Cohort 3
o0 ¥ [ A& A Omicron Cohort 2
10 :. ’ = MAAA_:Z Omicron Cohort 3
* A AA
{7 § &
S ° A
0.1 ]
e C
0.01 T T T T T
sdAb bird 1 2 3 2 3
Cobhort:

Binding of antibodies to SARS CoV2 spike trimer variants was measured by
SPR. Antibodies were cloned from Cohort 1 (immunized with S1 monomer
Wuhan D614G), Cohort 2 (immunized with alternating boosts of
Alpha/Beta/Delta trimers), and Cohort 3 (immunized with Delta trimer)
birds. Since the antigen is trimeric, avidity affects are produced by
cooperative binding by the two arms of the antibody to two protomers in the
trimer. Binding to Wuhan and Delta strains were comparable, whereas
binding to the Omicron strain was generally weaker.



Supplemental Table 1. Kinetics Statistics

PGRN
Antibody Clone
Mean Expected ; Specific
n o (Meanka(Mll G Dev. | Meankd(s-1) | kdStd.Dev. | MeankD | KDStd. Dev. | Me2MRMaX | RmaxStd. |\ oo g |Std-Dev-Res | o cted Rmaxstd, | Mean Specific |\ ivity std.
s1) ®RU) Dev. sd Activity (%)
Rmax (RU) Dev. Dev.
48324p3.H10 3 5.66+05 18E402 17605 S.4E06 FET=TY SeE12 126402 176401 3 0.05 2.76402 116402 91 136
48324p3.008 2 9.36+05 4.5E+04 2.1605 1.8E-06 23611 22612 136402 1.98+01 3 031 2.86402 L1E+02 483 12.1
48367p3.009 2 6.26404 3.36403 13605 3.4€06 2.1E-10 S.5E-11 128402 2.86401 2 0.06 226402 6.8E+01 s4.1 a1
48367p2.C07 2 4.66+04 5.9E+02 10605 8.2E09 22610 28612 14E+02 2.78401 2 0.12 2.56402 1.2E402 57.8 17.7
48367p2.011 2 4.66405 126404 2.06-08 5.3606 43610 16E-11 14E+02 3.66401 3 0.81 N/D N/D N/D N/D
48367p2.G11 2 3.56404 2.1€403 33605 7.5€-06 9.4E-10 22610 14E+02 2.48401 2 0.08 N/D N/D N/D N/D
48324p3.B03 2 1.7E+05 7.1E+03 1.7€-04 5.2E-06 1.0€-09 5.2E-11 1.6E+02 3.4E+01 3 0.20 3.0E+02 1.0E+02 54.6 7.3
48324p3.F09 2 3.56405 5.4E403 6.4E04 8.7€05 1.9609 25610 136402 136400 3 0.62 2.48402 1.2E402 593 277
48367p3.001 2 1.6E+05 156+03 58604 7.2606 3.5609 54611 1.8E+02 3.36401 3 0.25 166402 4.86+01 1146 14.2
48367p2.H03 2 6.26404 2.16403 27604 3.1605 43609 53610 L1E+02 14E+01 2 0.03 8.66401 1.9E+01 1303 128
48367p2.007 2 116405 7.6E403 9.36-04 4.66-05 8.2609 6.8E-10 148402 2.36401 4 0.66 N/D N/ N/ N/D
48324p2.601 1 1.98+03 0.0E+00 18605 0.08+00 9.7609 0.08400 9.36401 0.08400 2 0.00 14E+02 0.08+00 66.1 0.0
48324p3.A10 2 116405 6.36402 18603 6.5€-05 1.6E-08 5.86-10 126402 2.08401 3 0.17 2.56402 116402 498 14.1
48367p2.A12 2 186405 198404 3.6603 48604 2.06-08 3.4£09 116402 2.78401 4 13 2.66402 9.9E+01 4.2 6.3
48367p3.F03 2 5.4E+04 1.26+03 1.9803 3.9E05 3.5608 11609 136402 1.86+01 3 0.12 2.5€402 8.9E+01 54.9 120
48367p2.A11 2 4.66404 136401 1.9603 48605 4.06-08 1.0609 136402 3.26401 3 0.28 276402 116402 8.4 8.6
48324p2.€07 2 2.36+03 236402 11604 1.0E:05 4.86-08 6.7€09 L1E+02 3.1€401 2 0.07 2.48402 L1E+02 478 86
48367p2.806 2 4.8E+04 3.96403 2,403 3.96-04 9.2608 11608 5.76+01 166401 4 0.76 276402 128402 21 a1
48324p2.603 2 16E+04 8.8E+03 5.2£03 2.0603 3.5607 23607 5.7E401 156401 3 0.02 2.1€402 8.0E+01 275 33
SARS-CoV2 Spike 51 monomer
Antibody Clone
Mean Expected ] Specific
n(Meanka(Mdl i Dev. | Meankd(s-1) | kdStd.Dev. | MeanKD | KDStd.Dev. | MENRMax | RmaxStd. | 4 oo oq | Std-Dev.Res | o ted Rmaxstd, | MeanSPecic | ity std.
s1) ®RU) Dev. sd Activity (%)

Rmax (RU) Dev. Dev.
60396p2.C05 2 7606403 7.80E+01 330603 1.20604 430607 170608 S70E401  L.A0E+01 3 0.26 416402 6.2E401 14 56
60396p3.1.001 2 1206405 1406403 7.70E-05 3.00E-06 6.50€-10 2.70E-11 110E+02  150E+01 2 0.11 3.86402 136401 29.9 49
60376p1.812 2 4608405 L20Es04  4.10E03 7.90E-05 9.00E-09 3.00€-10 2108402 9.10E+00 9 05 3.16402 S.6E+01 711 10.1
60396p1.C10 2 3.00E403  8.90E+02 9.60-04 170606 3.506-07 1.006-07 6.70E401  1.90+01 2 0 3.08402 2.5E401 26 46
mAb10933 2 L10E406  2.20E404  2.60E-03 5.306-05 2.50609 7.306-11 110E+02  5.10E+01 4 16 14E+02 1.0E+01 7.5 414
mAb10987 1 2206405  0.00E+00  6.50E-03 0.00E+00  290E-08  0.00E+00  9.60E+01  0.00E+00 7 0 14402 0.0E+00 69.6 0.0

Chicken sdAb clones to PGRN (top) and SARS-CoV2 S1 monomer (bottom) were run on SPR and the kinetics statistics are shown. Expected Rmax
values are calculated based on surface capture levels (data not shown) of ligands and the ratio of molar masses of (monomeric analyte):(monomeric
ligand). Percent specific activity = (100)*(Experimental Rmax)/(Expected Rmax). Two benchmark IgG antibodies (reference 32) to S1 are also
included.



