Table S1. mAbs that react to GI VLPs.

Antibody

1C9
1D8
NV834
NV142
NV101
NV813
NV7411
NV2461
NV8301

4E6

4F7
7D2
7E9
13F9
1G9
3D10
4B10

5B6

6C4

8C7
8D2
10F8
10G10
12D4
15G5
NV51
NV138
NV172
NV5610
NV5620
mAb 54.6
107-5

B7

D8

E5

G4

F11

Isotype
IgG1
IgG1
IgG1
IgG1
IgG1
IgG1
IgG1
IgG1
IgG1

IgG (k)

IgG (k)
IgG (k)
IgG (k)
IgG (k)

IgG, scFv
IgG

IgG, Fab
IgG, Fab

1gG, Fab

IgG, Fab

IgG, Fab

Source

Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Mouse

Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Mouse

Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Chimp

Chimp

Chimp

Chimp

Chimp

Initial mode of
immunization

IP injection
IP injection
IP injection
IP injection
IP injection
IP injection
IP injection
IP injection
IP injection

Subcut injection

Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection

Subcut injection

Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Oral

Oral

Oral

Oral

Oral

IP injection

IP injection

Oral

Oral

Oral

Oral

Oral

Immunogen
genotype (Strain)

GL1
GL1
GL.1
GL1
GL1
GL.1
GL.1
GL1
GL1

GL.1

GL1
GL1
GL1
GL1
GL.1
GL.1
GL1

GL.1

GL1
GL1
GL1
GL1
GL1
GL.1
GL1
GL1
GL1
GL1
GL1
GL.1
GL1
GL4 + GIL.6

GL1

GL1

GL1

GL1

GL1

Immunogen
(Origin)

Live virus from
stool filtrate
Live virus from
stool filtrate

VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)

VP1 (bacteria)

VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)

VP1 (bacteria)

VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VP1 (bacteria)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)

Live virus

Live virus

Live virus

Live virus

Live virus

Recognizes (Strain)

GL.1

GL1

GI.1 (NV b, SEV)

GI.1nb

GI.1nb

GIL.1 b

GI.1nb

GIL.1 (NV b, SEV), GL.2, GL.4
GL1H

GL1, GL4

GL1
GL1
GL.1
GL1
GL1
GL.1
GL1

GL.1

GIL1
GL1,Gl4

GL1

GIL1

GL1

GL1

GL1

GL1 (NV, SEV), GL.2, GL.4

GL1 (NV, SEV), GL4

GL1 (NV, SEV), GL4

GL1 (NV, SEV)

GL1 (NV, SEV)

GL.1 B

GL1,GlL.3, Gl4, GL7, GL8, G1.12

GIL.1 (NV BEN, SW-2007), GL.6

GI.1 (NV BHN, SW-2007)

GL1 (NV BH, SW-2007)

GL1 (NV BH)

GL1 (NV BH, SW-2007)

Reactive region
(Epitope)

S domain
S domain
S domain
S domain
P domain
P domain
P domain
P1 domain
P domain

S domain

S domain
S domain
S domain
S domain
S domain
S domain
S domain

P2 domain

S domain
P1 domain
S domain
S domain
P2 domain
S domain
S domain
P domain
P domain

P2 domain

P domain —
Epitope group 1

P domain —
Epitope group 2

P domain —
Epitope group 2

P domain —
Epitope group 3

P domain -
Epitope group 4

Epitope
arrangement

Linear
Linear
Conformational
Conformational
Conformational
Conformational
Conformational
Linear
Conformational

Linear

Linear
Linear
Conformational
Linear
Linear
Linear
Linear

Linear

Linear

Linear

Linear

Linear

Linear

Linear

Linear

Linear

Linear

Linear
Conformational
Conformational
Conformational
Conformational
(hetero-
oligomeric)
Conformational
(hetero-
oligomeric)
Conformational
(hetero-
oligomeric)
Conformational
(hetero-
oligomeric)

Conformational

Amino acid region

(Identical to NV813)

(Similar to NV813 and NV834)

(Identical to NV834)

(Similar to NV3901, NV3912,
NV2461)

Between 457-530

(Similar to NV8812)

Between 1-43
[1-30]

Between 1-43
Between 1-43
Between 1-43
Between 1-43
Between 1-43
Between 1-43
Between 292-342
[318-326: *GFPDLG*C]
Between 1-43
Between 451-489
Between 1-43
Between 1-43
Between 292-342
Between 1-43
Between 1-43

T280, R291, G292, T293, T302

Includes G365

Ref(s)
[239]

[239]

[92, 240-
243]

[92, 240,
241, 243]
[92, 240,
241, 243]
[92, 240,
241, 243]
[92, 240,
241, 243]
[92, 240-
243]

[92, 240,
241, 243]

[244]

[244]
[244]
[244]
[244]
[244]
[244]
[244]

[244]

[244]
[244]
[244]
[244]
[244]
[244]
[244]
[242]
[242]
[242]
[242]
[242]
[163, 164]
[195]

[88]

[88]

[88]

[88]

[88]



CV-1A1

CV-2F5

1A8

2L8

3123

4E7

4123

NV1

NV48

2J3

313

4B19

4C10

512

NV41

NV56

GL1A

GL1B

GL.1C

GL.1D

GL1E

GL4A

GL4B

GL.4C

GL.4D

NVF 144

NVB 106

scFv

scFv

IgG

IgG

IgG
(switch to
IgA)

IgG

IgG
(switch to
IgA)

IgG

IgG

IgA
(switch to
IgG)

IgA

IgA

IgA
(switch to
IgG)

IgA. Fab
(switch to
IgG)

IgA

IgA

IgG2a (k)
IgG2a (k)
IgM

IgG2a (k)
IgG2a (k)
IgG2a (k)
IgG2a (k)
IgG2a (k)
IgG2a (k)

IgG1

IgG1

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Human

Human

(phage display
selection)

(phage display
selection)

Oral — artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
Oral — artificial
challenge
(PBMC-generated)
Oral — artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
Oral — artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
Oral — artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
Oral — artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)
IP injection

IP injection

IP injection

IP injection

IP injection

IP injection

IP injection

IP injection

IP injection

Oral — artificial
challenge
(PBMC-generated)
Oral - artificial
challenge
(PBMC-generated)

GL.4

GL4

GL1

GL.1

GL1

GL1

GL.1

GL1

GL.1

GL1

GL1

GL1

GL1

GL1

GL1

GL1

GL1

GL1

GL.1

GL.1

GL1

GL.4

GL4

GL.4

GL.4

GL1

GL1

VLP (baculo)

VLP (baculo)

Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)

Live virus

Live virus

GL.4B

GI.1, GI.2, GL.3, GI.4 B, GL.6

GL1B

GL1B

GI.1BH

GL1B

GI.1BH

GL1B

GL1B

GI.1BH

GL1B

GL1B

GIL.1BH

GL1BH

GL1B

GL1B

GL.1nb

GIL.1mb, GL.3* nb

GI.1 b, GL.3* nb

GI.17b, GL.3 b, GL.4* nb

GIL.1 b

GL.4B

GL.4B

GL4B
GL.4B

GL.3 B

GL1B

P domain

P domain

P domain
(HBGA binding
domain)

P domain

P domain

(HBGA binding
domain)

P domain

P domain

P domain

P domain

P2 domain
(loops T, U, Q)

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Includes W375

Includes W375

D346, T348, D350, T351, F352,
S380, H381, S383, N394, G396,

5398

[245]

[245]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 246]

[124, 125,
165, 246]

[124, 246]

[124, 246]

[121]
[121]
[121]
[121]
[121]
[121]
[121]
[121]
[121]

[78,121]

[78,121]



NVB 84

NVE 3
N1
N2
N3
N4
N5
N6
N7
N8
N9
N10

mAb NV1
mAb NV4
mAb NV8
mAb NV9
mAb NV10
mAb NV22
mAb NV30
mAb NV40
mAb NV47
NJT-R3-A1
NJT-R3-A2

NJT-R3-A3

Nano-7

Nano-62

Nano-94

IgG1

IgG1

VHH
VHH
VHH
VHH
VHH
VHH
VHH
VHH
VHH
VHH

scFv

scFv
scFv

scFv

VHH

VHH

VHH

Human

Human
Llama
Llama
Llama
Llama
Llama
Llama
Llama
Llama
Llama
Llama

Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Human
Human

Human

Alpaca

Alpaca

Alpaca

Oral — artificial
challenge

(PBMC-generated)

Oral — artificial
challenge

(PBMC-generated)

IM injection
IM injection
IM injection
IM injection
IM injection
IM injection
IM injection
IM injection
IM injection
IM injection

Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection
Subcut injection

Subcut injection

(phage display
selection)
(phage display
selection)
(phage display
selection)

Subcut injection

Subcut injection

Subcut injection

GL1

GL1
GL1
GL1
GL1
GL1
GL.1
GL1
GL1
GL1
GL1
GL1

GL1

GL1

GL1

GL.1

GL1

GL1

GL1

GL.1

GL1

GL1

GL1

GL1

Live virus

Live virus

VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)

VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)
P domain

P domain

P domain

VLP (baculo)

VLP (baculo)

VLP (baculo)

GI.3 1, GI.4 nb

GL.1 b, GL.3* nb, GI.4* nb
GL1 (NV BH, P7-587 H)
GI.1 (NV 1, P7-587 H), GL.3
GL1 (NV B, P7-587 H)
GL1 (NV B, P7-587 )
GL1 (NV BH, P7-587 H)
GL.1 (NV B, P7-587 nb)
GL1 (NV B, P7-587 H)
GL1 (NV BH)

GL1 (NV BH, P7-587 H)
GL1 (NV BH)

GL1H
GL1H, GL3
GL1H, GL3
GL1H
GL.1mb
GL.1mb
GL1H
GL1H
GL1H
GL.1*

GIL1, GL.7*

GL.1, GL.7*

GL1B

GI.1 nb

GL1B

P domain

P domain

P domain

P domain

P domain

P domain

P domain

P domain

P domain

P domain

P domain —
Antigenic Site |
P domain —
Antigenic Site 11
P domain —
Antigenic Site III
P domain -
Antigenic Site IV
S domain -
Antigenic Site V
S domain -
Antigenic Site V
P domain —
Antigenic Site [V
P domain -
Antigenic Site IV
P domain -
Antigenic Site 11

P domain

P domain

P domain

P domain
(dimeric)

P domain
(dimeric)

P domain
(monomeric)

Conformational
Conformational
Conformational
Conformational
Conformational
Conformational
Conformational
Conformational
Conformational
Conformational

Conformational

Conformational

Conformational

Conformational

Linear

Linear

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Between 21-32

(A27,S28,D29, P30, L31, A32]

21-32: LVPEVNASDPLA

Chain A: R275, L276, T280,
V282,E303, D305, H310, F312,
E313, 1318, H404, A446, Q449
Chain B: P237, D463, P464,

D465, N498, V500

Chain A: P237, V462, P464,

D465, V500

Chain B: D273, R275, G278,
T280, E313, H404, Q449

Q264, T348, P349, D350, F352,
P379, H381, P382, K391, 1392,
N394, S397, T400, E401

[78,121]

[78,121]
[102]
[102]
[102]
[102]
[102]
[102]
[102]
[102]
[102]
[102]

[132]
[88, 132]
[132]
[132]
[132]
[132]
[132]
[132]
[132]
[247]
[247]

[247]

[130]

[130]

[130]



Table S2. mAbs that react to GII VLPs.

(added to spleen

Live virus from

SM-4 IgM (k) Mouse sl GIL.2 stool filtrate GII.2 (GIL.2 SMV VP1) - - [248]
2B3 - Mouse  Subcut injection GIL3 VP1 (bacteria)  GII.3, GIL.4 (LD*), GIL.8 S domain Linear Between 181-220 [249]
2F9 - Mouse  Subcut injection GIL3 VP1 (bacteria)  GIL3 S domain Linear? Between 31-70 [249]
3E6 - Mouse  Subcut injection GIL3 VP1 (bacteria)  GIIL.3 P2 domain Linear Between 361-403 [249]
4C3 - Mouse  Subcut injection GIL3 VP1 (bacteria)  GII.3 S domain Linear Between 31-70 [249]
4D2 1gG1 (k) Mouse  Subcut injection GIL3 VP1 (bacteria)  GIL3 P2 domain Linear Between 361-403 [249]
4D6 - Mouse  Subcut injection GIL3 VP1 (bacteria)  GIIL.3 S domain Linear Between 31-70 [249]
4G4 - Mouse  Subcut injection GIL3 VP1 (bacteria)  GII.3 S domain Linear Between 31-70 [249]
5C9 - Mouse  Subcut injection GIL3 VP1 (bacteria)  GIL3 P2 domain Linear Between 361-403 [249]
F44 IgM Mouse  Oral GIL.13 VLP (baculo) GL.1% GIL.2*, GIL4 (GV*), GI.13 - Conformational - [242]
F74 IgM Mouse  Oral GIL.13 VLP (baculo) GI.1* GII.2, GIL.4 (GV*), GIL.13 - Conformational - [242]
NS28 IgG1 Mouse  Oral GIL.1 + GIL.2 VLP (baculo) GI.1* GII.2, GIL.6, GIL4 (NAV, GV), GII.12, GIL.13 P domain Linear - [242]
mAb 61.21 IgGa Mouse [P injection GIIL.2 VLP (baculo) GIL.2H P2 domain Conformational T302, 313-22: DIPAPLGVPD [163,175]
SwNV3A10 IgG1 Mouse [P injection GIL11 VLP (baculo) GIL.4 (Spanish*), GII.11 S domain Linear Between 1-216 [250]
SwWNV6E11l IgG1l Mouse [P injection GIL11 VLP (baculo) GII.4 (Spanish*), GIL.11 S domain Linear Between 1-216 [250]
SwNV2C1 IgG1 Mouse [P injection GIL.11 VLP (baculo) GIL.11 - Conformational - [250]
SwNV6C9 IgG1 Mouse [P injection GIL.11 VLP (baculo) GIl.11 - Conformational - [250]
SwNV8C12 IgG1l Mouse P injection GIL.11 VLP (baculo) GIL.11 - Conformational - [250]
SwNV8E12 IgG1l Mouse [P injection GIL.11 VLP (baculo) GIL.11 - Conformational - [250]
SwNV8F10 IgG1 Mouse [P injection GIL.11 VLP (baculo) GIL.11 - Conformational - [250]
SwNV8B10 IgG1 Mouse [P injection GIL11 VLP (baculo) GIL11 - Conformational - [250]
N4B1 IgG2a Mouse [P injection GIL.4 (NVgz01) VP1 (bacteria)  GII.4 (NVgz01) S domain Linear W55, 156, R57, N58, N59, F60 [251]
N7C2 IgM Mouse [P injection GIL.4 (NVgz01) VP1 (bacteria)  GII.4 (NVgz01) - Conformational - [251]
N8A9 IgM Mouse [P injection GIL.4 (NVgz01) VP1 (bacteria)  GII.4 (NVgz01) - - - [251]

L P domain . $296, H297, D298, D393, H394,
GI14v0.5 IgG1 Mouse [P injection GIL.4 (v0_2000) VLP (baculo) GIL.4 (v0_2000) [“Sites A + B"] Conformational Q395 [34]
GII4v0.8 s o B P domain . S296, H297, D298, D393, H394 [34, 149,
(@v0.8) IgG2a Mouse [P injection GIL.4 (v0_2000) VLP (baculo) GII.4 (VA387 1996, V0-1999%,v0_2000, 2004 B) [“Sites A + B"] Conformational 0395 (influenced by 397, 448) 169]

L P domain . $296, H297, D298, D393, H394,
GI14v0.10 1gG2b Mouse [P injection GIL.4 (v0_2000) VLP (baculo) GI1.4 (v0_2000) [“Sites A + B"] Conformational Q395 [34]
GIl4v2.5 s 5 Conformational [34, 149,
(av2.5) IgG1l Mouse [P injection GIL.4 (v2_2004) VLP (baculo) GII1.4 (1999 B, v2_2004, Den Haag 2006b) (unknown) ferzal) - 169]
Gll4v2.6  IgGl Mouse  IP injection GIL4 (v2_2004) VLP (baculo)  GII.4 (v2_2004) (unknown) f;;ft‘;;’)‘a“"“al - [34]
GII.4-1987- 5 o 5 P domain . V294, G295, S296, H297, D298 [35, 86,
Gl IgG2b Mouse  Oral GIL.4 (1987) VLP (VEE) GII.4 (1987 8,1997 B, 2002 B) (Epitope A) Conformational T368.N372, N373 103]
2121'4-1987- IgG1 Mouse  Oral GIL.4 (1987) VLP (VEE) GII.4 (1987 nb, 1997 nb, 2002* nb) (unknown) Conformational - [35,103]
82'4_1987_ IgG1 Mouse  Oral GIL.4 (1987) VLP (VEE) GIL.4 (1987 ™, 1997 nb, 2002* nb) (unknown) Conformational - [35,103]
GII.4-1987- o o & P domain . V294, G295, S296, H297, D298
G4 IgG1 Mouse  Oral GIL.4 (1987) VLP (VEE) GI1.4 (1987 B, 1997 B, 2002 B) (Epitope A) Conformational T368. N372 N373 [35,103]
GII.4-1987- 3 3 . P domain . V294, G295, S296, H297, D298
e IgG1 Mouse  Oral GIL4 (1987) VLP (VEE) GI1.4 (1987 B, 1997 B, 2002 B) (Epitope A) Conformational T3 2’ Voo N7 [35,103]
8111'4_2006_ IgG2b Mouse  Oral GIL.4 (2006b) VLP (VEE) GIL.4 (2005%, 2006* nb) (unknown) Conformational - [35]
GIL.4-2006 P domain A294, G295 £, 852

4- - ; b , 5296, R297, N298,
* B B * nb * B 2420, Ba T/, NAZ0,
G2 IgG2b Mouse  Oral GIL.4 (2006b) VLP (VEE) GIL.4 (2004*, 2006 B, 2009 B, 2012* nb, P.D1* B) (Epitope A) Conformational 5368, E372, N373 5132,0103.
GII.4-2006- GIL.4 (2002 B8, 2004, 2005, 2006 B, 2008*, 2009 B, P domain . A294, G295,5296, R297, N298,  [35,37,38,
G3 IgG2a Mouse  Oral GIL.4 (2006b) VLP (VEE) P.D15) (Epitope A) Conformational $368 E372,N373 103, 150]
GII.4-2006- B B *B P domain . A294, G295, 5296, R297, N298, [35, 37,38,
G4 IgG1 Mouse  Oral GIL.4 (2006b) VLP (VEE) GI1.4 (2005, 2006 B, 2009 B, P.D1* B) (Epitope A) Conformational $368 E372,N373 103, 150]
GIL.1* GIL.2*, GIL.3* GIL.4 (1997 1, 2002 mb, 2004 .

GII.4-2006- ¢ 5 " B % +p P domain . A294, G295, S296, ,  [35,37,38,
G6 IgG1 Mouse  Oral GIL.4 (2006b) VLP (VEE) 2005, 2006 B,2007*, 2008, 2009 B, 2012* B, P.D1* B, Tt A Conformational 5368, E372, N373 150]

GIL14



GI1.4-2006-
G7

V6-29
212-60-5
GIL.4-2002-
G1
GI1.4-2002-
G2
GI1.4-2002-
G3
GIL.4-2002-
G4
GI1.4-2002-
G5

(GIL4G,
MAB227P)
GI1.4-2002-
G6

(GIL4E)

A3

A6

A10

B11
B12
B15

5B18*

NVB 114

NVB 97

NVB 111

NVB 43.9

NVB 37.10

NVB 61.3

NVB 71.4
(GIL4F)

MBS223P
MBS224P

MBS225P

IgG1

IgG
IgG

IgG2b
IgG2a
IgG2b

IgG2b

IgG

IgG1

IgG2b

IgG2a

IgG1

IgG1
IgG1
IgG2b

1gG, Fab

IgG1

IgG1

IgG1

IgG1

IgG1

IgG1

IgG1, Fab

Mouse

Mouse
Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Mouse

Human

Human

Human

Human

Human

Human

Human

Mouse
Mouse

Mouse

Oral

IP injection
IP injection

Subcut injection

Subcut injection

Subcut injection

Subcut injection
Subcut injection

Subcut injection

Oral - Natural
infection
(PBMC-generated)
Oral - Natural
infection
(PBMC-generated)
Oral - Natural
infection
(PBMC-generated)
Oral - Natural
infection
(PBMC-generated)
Oral - Natural
infection
(PBMC-generated)
Oral - Natural
infection
(PBMC-generated)
Oral - Natural
infection
(PBMC-generated)

GIL4 (2006b)

GL4 + GIL.6
GL4 + GIL.6

GIL4 (2002)
GIL4 (2002)
GIL.4 (2002)

GIL4 (2002)

GIL4 (2002)

GIL4 (2002)

GIL4 (MD2004-3)

GIL4 (MD2004-3)

GIL.4 (MD2004-3)

GIL4 (MD2004-3)
GIL4 (MD2004-3)
GIL4 (MD2004-3)

GIL4 (NV-445)

(unknown)

(unknown)

(unknown)

(unknown)

(unknown)

(unknown)

(unknown)

GIL4 (2006b)
GIL4 (2006b)

GIL4 (2006b)

VLP (VEE)

VLP (baculo)
VLP (baculo)

VLP (VEE)
VLP (VEE)
VLP (VEE)

VLP (VEE)

VLP (VEE)

VLP (VEE)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)
VLP (baculo)
VLP (baculo)

VLP

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

GIL.1% GIL2* GIL3*, GIL4 (1997* nb, 2002* nb,
2004* 2005, 2006 B, 2008*, 2009 B, 2012* B, P.D1
B), GII.14*

GIL1, GII.2, GIL3, GII.4, GILS, GIL6, GII.12, GIL.13
GIL1, GIL3, GIL6, GII.12

GIL1*, GIL2% GIL4 (1987% 1997% 2002* nb, 2004,
2005, 2006*, 2009)

GIL1, GIL.2, GIL4 (1987*, 1997*, 2002* nb, 2004,
2005, 2006*, 2009)

GIL1*% GIL2* GIL4 (1987% 1997%, 2002* mb, 2004*,
2005, 2006*, 2009), GII.17 (1978% 2015%)

GIL4 (1987* 1997, 2002 ", 2004, 2005, 2006,
2009)

GII.4 (2002, 2006 ™, 2009 B, 2012 B, MC4, MC12)

GIL.4 (1987* mb, 1997* b, 2002 B)

GIL1* GIL2*% GIL.4 (MD2004-3 B, HS-191, MD145-
12)

GIL.4 (MD2004-3 B, MD145-12%)

GIL.4 (MD2004-3 B)

GIL.4 (MD2004-3 B)

GIL4 (MD2004-3 B)

GII.4 (MD2004-3, HS-191, MD145-12, CHDC4871,
CHDC5191)

GII.4 (NV-445), GII.10, GI.12

GIL4 (1987 B, 1997 B)

GI1.4 (2004, 2005 B, 2006 BH, 2009 B, 2015 B, P.D1 B,
MC4)

GIL.4 (2006 BH, 2009* B, P.D1 B)

GIL.4 (2006 BH, 2009 B, P.D1* B)

GIL1, GIL.2 (1976, 2002), GII.3, GIL.4 (1987 ", 1997
nb, 2002 mb, 2004, 2005 H, 2006 1, 2009 B), GI1.12

GIL1, GI.2 (1976, 2002), GIL3, GII.4 (1987 b, 1997
nb, 2002 1, 2004, 2005 ", 2006 ™, 2009 5), GI1.12,
GIL17 (1978, 2015)

GII.4 (1987 B,1997 B, 2002 B, 2004, 2005 BH, 2006
BH 2009 B, 20128, P.D1 8, P.D302 B)

GI1.4 (1987,1997, 2002, 2004, 2005, 2006 ")
GII.4 (2002, 2004, 2005, 2006 ™, 2009 B)

GIL1, GII.2, GIL.4 (1987, 1997, 2002, 2004, 2005,
20067b, 2009 nb)

P domain
(Epitope A)

P domain
(Epitope G)

P domain

(Epitope E)

P domain
(Antigenic site I)

P domain
(Antigenic site I1a)
(Epitope A)

P domain
(Antigenic site ITa)
(Epitope A)

P domain
(Antigenic site IIb)
P domain
(Antigenic site IIb)
S domain
Antigenic site II1

P1 domain

P domain
(Epitope A)

P domain
(Epitope D)

P domain
(Epitope A)

P domain
(Epitope A)

(unknown)

(unknown)

P domain
(Epitope F)

Conformational

Linear

Linear

Linear

Linear

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational
Conformational

Conformational

A294, G295, 5296, )
S368, E372,N373

(affected by changes in GIL.17
Epitope D)

(unknown)

5407, T412, G413

A294, D295, A296, Q297, N298,
S368,S372,N373

A294, D295, A296, Q297, N298,
$368, S372,N373

(overlaps with site 1la, unaffected
by 294, 295)
(overlaps with site 1la, unaffected
by 294, 295)

(GIL.10 num.) V433, E496, N530
Y533, T534, L535

(GI1.4 1987 num.)

V294, G295, S296, H297, D298,
T368, N372, N373

(GIL.4 2009 num.)
D391, $393, T394, T395, P396

(GIL.4 2006 num.)
A294, G295, S296, R297, N298,
$368, E372, N373
(GIL.4 2006 num.)
A294, G295, S296, R297, N298,
§368, E372,N373

(affected by changes in GI1.17
Epitope D)

V327,V404

[35, 37, 38,
103, 150]

[195]
[195]

[146]
[146]
[146, 167]
[146]
[37,86,98,

146, 154,
160]

[146, 160]

[104]

[104]

[104]

[104]
[104]
[104]

[252]

[36]

[36, 38,
150, 154,
168]

[36, 38,
150]

[36, 38,
150, 168]

[36]

[36, 98,
167]

[36, 38, 98,
150, 160]

[37]
[37]

[37]



MBS226P

NO37

NO52

NO66
NO193
NO224

12A2

12A11

12B10

1A9

5A8
SMV37

SMV59

SM114

SMV129
SMV130
SMV187
SMV276

Nano-25

mAb 10E2
mAb 4933
mAb 2H2
mAb 564
mAb 6C10
mAb SM875
mAb SM874
-CM355

M1
M2
M3

M4

M5

M6

M7

M8

IgG
IgG

1gG
IgG
1gG

scFv
scFv
scFv
scFv

scFv
IgG1 (k)
IgG1 (k)
1gG2b (k)
IgG2a (k)
IgG1 (k)

IgG1 (k)
IgG2b (k)

VHH

VHH
VHH
VHH

VHH

VHH

VHH

VHH

VHH

Mouse
Mouse
Mouse

Mouse
Mouse

Mouse

Human
Human
Human
Human

Human

Mouse
Mouse

Mouse
Mouse
Mouse
Mouse
Mouse

Alpaca

Mouse

Llama
Llama

Llama

Llama

Llama

Llama

Llama

Llama

Oral
Oral

Oral
Oral
Oral

(phage display
selection)
(phage display
selection)
(phage display
selection)
(phage display
selection)
(phage display
selection)

IP injection

IP injection
IP injection
IP injection
IP injection

IP injection
IP injection

Subcut injection

IM injection
IM injection

IM injection

IM injection

IM injection

IM injection

IM injection

IM injection

GIL4 (2006b)
GIL4 (2009)
GIL4 (2009)

GIL.4 (2009)
GIL4 (2009)
GIL.4 (2009)

GIL4 (r104)
GIL4 (r104)
GIL4 (r104)
GIL4 (r104)

GIL4 (r104)
GIL.2 (1976)

GIL2 (1976)

GIL2 (1976)
GIL2 (1976)
GIL2 (1976)
GIL2 (1976)
GIL2 (1976)

GIL.10

GILL4 (Minerva)
GIL.4 (Minerva)
GIL.4 (Minerva)
GIL.4 (Minerva)
GIL.4 (Minerva)

GIL.4 (Sydney2012)

GIL4 (Saga-2006)

GIL.4 (MD2004)
GIL4 (MD2004)
GIL.4 (MD2004)

GIL.4 (MD2004)

GIL4 (MD2004)

GIL4 (MD2004)

GIL.4 (MD2004)

GIL4 (MD2004)

VLP (VEE)
VLP (VEE)

VLP (VEE)
VLP (VEE)
VLP (VEE)

VLP (baculo)
VLP (baculo)
VLP (baculo)
VLP (baculo)

VLP (baculo)
VLP (VEE)

VLP (VEE)

VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)

VLP (baculo)

VLP
VLP
VLP
VLP
VLP
P domain

P domain

VLP (baculo)
VLP (baculo)
VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)

GIL1, GII.2, GII.4 (1987, 1997, 2002, 2004, 2005,
20067b, 2009 nb)

GIL4 (2005, 2006 B, 2009 5)
GIL4 (2005, 2006 &, 2009 B, 2012* B, MC4)

GIL4 (2009 B, 2012 B)
GIL4 (2004, 2005, 2006 ™, 2009 £)
GIL4 (2009 B, 2012* B)

GIL4 (r104 B)

GIL1, GIL.3, GII.4 (r104 B), GIL5, GIL6, GIL.7, GIL.12,
GIL.13

GIL1, GIL4(r104 B), GIL6, GIL7
GIL4 (r104 B)

GIL4 (r104 B)

GIL.2 (1976 ™, 2002* nb, 2008* nb, 2010* nb)

GI1.2 (1979), GL.1, GL.3, GIL1, GIL2 (1979 1b, 2002 ™,
2008 ", 2010 ), GIL4 (1987, 1997, 2002, 2004,
2006, 2009, 2012), GIL12

GIL.2 (1976 ™, 2002* nb, 2008* nb, 2010* nb)

GIL2 (1976 B,2002* B, 2008* B, 2010* B)

GIL.2 (1976 ™, 2002 b, 2008 nb, 2010 "b)

GIL.2 (1976 B, 2002 B, 2008 B, 2010 B)

GIL.2 (1976 ™, 2002 ", 2008 ™, 2010 ™)

GIL.10 ™

GIL4 (NSW-2012)
GIL4 (NSW-2012), GI1.10, GIL.12
GIL4 (NSW-2012)
GIL4 (NSW-2012)
GIL4 (NSW-2012)
GIL4 (NSW-2012)

GIL4 (NSW-2012), GIL17*

GI1.4 (MD2004 B, CHDC4871, Rockville, MD145 B,
HS191)

GIL4 (Rockville, MD2004 ">, MD145%nb, HS191)
GI1.4 (CHDC4871, Rockville, MD2004 BH, MD145
BH HS191), GIL6

GII.1, GIL.2, GIL.3 (Toronto, CHDC2005, CHDC5261
CHDC4031, Maizuru2000, Aus2001, Aus2007,
Aus2008, CHDC32), GII.4 (CHDC4871, Rockville,
MD2004 BH, MD145 BH, HS191), GIL6, GIL.7

GII.1, GII.2, GIL.3 (Toronto, CHDC2005, CHDC5261
CHDC4031, Maizuru2000, Aus2001, Aus2007,
Aus2008, CHDC32), GII.4 (MD145* BH, CHDC4871,
Rockville, MD2004 BH, HS191), GIL.6, GIL.7

GIL1, GII.2, GIL.3 (Toronto, CHDC2005, CHDC5261
CHDC4031, Maizuru2000, Aus2001, Aus2007,
Aus2008, CHDC32), GII.4 (CHDC4871, Rockville,
MD2004 b, MD145 H, HS191), GIL.6, GIL.7, GIL.14

GIL.4 (MD2004 B)

GII.1, GIL.2, GIL.3 (Toronto, CHDC2005, CHDC5261
CHDC4031, Maizuru2000, Aus2001, Aus2007,

P domain
(Epitope A)

P domain
(Epitope A)

P domain
(Epitope D)
(unknown)
(unknown,
near Epitope D)

S domain (put.)

P domain

P domain
P domain
P domain
P domain
P domain
P domain

P domain

P domain
P domain

P domain

P domain

P domain

P1 domain

P domain
(Epitope C)

P domain

Conformational

Linear

Conformational

Conformational
Conformational

Conformational

Conformational
Conformational
Conformational
Conformational
Conformational

Conformational
Conformational

Conformational

Conformational
Conformational

Conformational

Conformational

Conformational

Linear

Conformational

Conformational

P294, G295, S296, R297, N298
A368,D372,N373
P294, G295, 5296, R297, N298,
A368,D372,N373

D391, S393, T394, T395, P396

S256, 5429, P432,V433, D479,
Q531, F532

(unique epitope)

(same epitope as M4, M5, M8)

(same epitope as M3, M5, M8)

(same epitope as M3, M4, M8)

517-528: ESWVNPFYTLAP

G340, E376

(same epitope as M3, M4, M5)

[37]

[37, 38,
154]
[37, 38,
154]
[37, 38,
154]
[37]
[37, 38,
154]

[245]
[196, 245]
[245]
[245]

[245]
[107]

[107]

[107]
[107]
[107]
[107]
[107]

[127,129]

[41,127]
[41,127]
[41]
[41]
[41]
[41]

[41]

[102]
[102]
[102]

[102]

[102]

[102]

[102]

[102]



2C3G3

Nano-4

Nano-14

Nano-26

Nano-27

Nano-32

Nano-42

GII.4-2012-
G1
GII.4-2012-
G2
GI.4-2012-
G3
GII.4-2012-
G5
GII.4-2012-
G6
GII.4-2012-
G7
GII.4-2012-
G8

NORO-115

NORO-313.1

NORO-246A

NORO-250B

NORO-279A

NORO-329A

NORO-118

NORO-316

IgG, scFv

VHH

VHH

VHH

VHH

VHH

VHH

IgG (k)

IgG (k)

IgG (1)

IgG ()

1gG (1)

IgG ()

1gG (1)

1gG (1)

Mouse

Alpaca

Alpaca

Alpaca

Alpaca

Alpaca

Alpaca
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse

Mouse

Human

Human

Human

Human

Human

Human

Human

Human

IP injection

Subcut injection

Subcut injection

Subcut injection

Subcut injection

Subcut injection

Subcut injection

Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)

GIL4 (2006b)

GIL10

GIL10

GIL.10

GIL.10

GIL10

GIL10
GIL4 (2012)
GIL4 (2012)
GIL4 (2012)
GIL4 (2012)
GIL4 (2012)
GIL4 (2012)

GIL4 (2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)
VLP (VEE)

VLP (VEE)

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Aus2008, CHDC32), GII.4 (CHDC4871, Rockville,
MD2004 H, MD145* BH, HS191), GIL6, GIL.7

GIL.4 (Den Haag 2006b B, Apeldoorn 2007)

GIL1, GIL.10 ™, GII.12, GIL.17

GIL10 B

GIL1, GIL.2*, GIL.4 (Saga 2006* Sydney2012 B),

GII.10 B, GIL.17

GIL.10*nb

GIL.10 B

GIL.4 (20125, GIL10 ™
GIL4 (2012 B, 2015 B)
GIL4 (2012 B, 2015 B)
GIL4 (2012 B)

GIL4 (2012 B, 2015 B)
GIL4 (2012 B, 2015 B)
GIL4 (2012 B)

GII.4 (1987,1997, 2009, 2012 B)

GIL4 (HOV B, Sydney2012 BH)

GIL4 (HOV B, Sydney2012 BH)

GIL4 (HOV B, Sydney2012 BH)

GIL.4 (HOV B, Sydney2012 BHN)

GIL4 (HOV ™, Sydney2012 nb)

GIL.4 (HOV B, Sydney2012 BH)

GIL4 (HOV B, Sydney2012 H)

GIL4 (HOV B, Sydney2012 Bi)

P domain

P domain (bottom,
monomeric)

P domain (top,
dimeric)

P domain
(side/bottom,
dimeric)

P domain
(side/low,
monomeric)

P domain
(side/middle,
dimeric)

P domain (bottom,
monomeric)

P domain
(Epitope A)

(Unknown)

P domain
(Epitope A)
P domain
(Epitope A)
P domain
(Epitope A)
P domain
(Epitope A)
P domain
(Epitope H)

P domain
(Group 1)

P domain
(Group 2)

P domain
(Group 2)

P domain
(Group 3)

S domain

S + P domain
(Group 3)

P domain

P domain
(Group 3)

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational

Conformational
Conformational
Conformational
Conformational

(unknown)

Conformational
(quaternary
structure)

P245, E247,1389, Q390, R397
R435, G443, Y444, P445, N446,
D448

(GIL.17 num.) R482, T483, E486,
D516, N520, Y523, S524, A526
Chain A: H298, R299, E333,
V361, A363, W381, E382, D403,
K449

Chain B: H358, Q384

Chain A: 1231, P488

Chain B: D269, E271, L272,
E274,T276,D316,Y470,E471,
E472, P475

R484, G491, R492, T493, E496,
T534, A536, P537

Chain A: E236, R287, P314,
D316, W343, N344

Chain B: D247, V248, R492,
P518, T519

D526, W528, V529, N530, F532,
T534, A536

T294, G295, S296, R297, N298,
E368,D372,R373

T294, G295, S296, R297, N298,
E368,D372,R373
T294, G295, S296, R297, N298,
E368, D372, R373
T294, G295, S296, R297, N298,
E368,D372,R373
T294, G295, S296, R297, N298,
E368,D372,R373

(influenced by Epitope A)

[149, 169]

[129]

[129]

[129]

[129]

[129]

[129]
[154,168]
[168]
[168]
[154,168]
[168]
[168]

[168]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]



NORO-
202A.1

NORO-312A

NORO-317

NORO-303

NORO-263

NORO-296A

NORO-327A

NORO-315B

NORO-251A

NORO-256A

NORO-278

NORO-123

NORO-310A

NORO-318

NORO-320

NORO-273A

NORO-
232A.2

Mab #1
Mab #2
Mab #3
Mab #4
Mab #5
Mab #6

Mab #7
(10E9)

Mab #8

IgG (1)

IgG ()

IgG (1)

IgG (1)

IgG ()

IgG (1)

IgG ()

IgG (1)

IgG ()

IgG (1)

IgG (1)

1gG (1)

IgG (k)

IgA (k)

IgA (k)

IgA (k)

IgA (k)

IgG

IgG

IgG

IgG

IgG
IgG

IgG, Fab

IgG

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Human

Mouse

Mouse

Mouse

Mouse

Mouse
Mouse

Mouse

Mouse

Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)
Oral — natural
infection
(PBMC-generated)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL4 (Sydney2012)

GIL.4 (Sydney2012)

GIL4 (Sydney2012)

GIL.4 (Sydney2012)

GIL4 (Sydney2012)

GIL4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Sydney2012)

GIL.4 (Minerva)

GIL.4 (Minerva)

GIL.4 (Minerva)

GIL.4 (Minerva)

GIL.4 (Minerva)
GII.4 (Minerva)

GIL.4 (Minerva)

GIL.4 (Minerva)

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

Live virus

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)

VLP (baculo)
VLP (baculo)

VLP (baculo)

VLP (baculo)

GIL.4 (HOV ™, Sydney2012 nb)

GIL4 (HOV B, Sydney2012 BH)

GIL.4 (HOV B, Sydney2012 BH)

GIL4 (HOV ™, Sydney2012 nb)

GIL4 (HOV B, Sydney2012 BN)

GIL4 (HOV B, Sydney2012 BH)

GIL4 (HOV B, Sydney2012 Bi)

GIL.4 (HOV B, Sydney2012 BH)

GIL4 (HOV ™, Sydney2012 nb)

GIL4 (HOV ™, Sydney2012b)

GIL4 (HOV ™, Sydney2012 nb)

GIL4 (HOV B, Sydney2012 Bi)

GIL.4 (HOV ™, Sydney2012 nb)

GIL4 (HOV B, Sydney2012 BHiN)

GIL4 (HOV B, Sydney2012 BHN)

GIL4 (HOV B, Sydney2012 BHN)

GIL4 (HOV B, Sydney2012 BH)

GIL4 (CHDC-1974, Saga-2006)

GIL4 (Saga-2006, NSW-2012)

GII.4 (CHDC-1974, Saga-2006, NSW-2012)

GIL4 (CHDC-1974, Saga-2006, NSW-2012)

GII.4 (CHDC-1974, Saga-2006, NSW-2012)
GII.4 (CHDC-1974, Saga-2006, NSW-2012)

GII.4 (Saga-2006 B, NSW-2012 b, TCH12-580 N,
Mannheim 2018 V)

GIL4 (Saga-2006, NSW-2012)

S domain

S + P domain
(Group 3)

P domain
(Group 3)

P domain
(Group 1)

P domain
(Group 2)

S + P domain
(Group 3)

P domain
(Group 3)

P domain
(Group 3)

S domain

S domain

P domain

P domain
(Group 1)

S domain

P domain
(Group 2 + 3)

P domain
(Group 1)

P domain
(Group 1)

S + P domain
(Group 2)

P domain
(overlaps HBGA
binding epitope)

Conformational
(quaternary
structure)

Conformational
(quaternary
structure)

Conformational
(quaternary
structure)

Conformational

Chain A: F250, D391, T394,

T395,R397, R435, Y444, N446,

D448, Q504, D506

Chain B: T340, D341, S343, R345

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[118]

[119]

[119]

[119]

[119]

[119]
[119]

[119]

[119]



Mab #10 IgG Mouse - GIL.4 (Minerva) VLP (baculo) GII.4 (Saga-2006) [119]



Table S3. mAbs that recoinize VLPs across ienoiroups.

[71,92,
Linear Between 454-520 100, 106,
nb * * g )
NV3901 IgG1 Mouse [P injection GL1 VLP (baculo) g}‘} 1*' Gl.2, GL3, G14, GL6, GL8, GIL7%, GIL17*, P1 domain (could be partially Includes E472, K514 124, 240,
: conformational) | (enhanced by H460, P515) 241, 243,
253, 254]
[71,92,
Linear Between 454-520 100, 106,
nb * * ’ )y
NV3912 IgG1 Mouse | IP injection GL1 VLP (baculo) g}'lll(zl\ivcn' fs*v)' Gl2,Gl.4, GL6, GL.7 G1.8, GIL.7%, P1 domain (could be partially | Includes E472, K514 133,176,
TEe conformational)  (enhanced by H460, P515) 240-243,
247, 255]
[71,92,
A " . . 100, 124,
NV8812 IgG1 Mouse  IP injection GL.1 VLP (baculo) GL.1H, GIL7 P2 domain Conformational Between 300-384 240, 241
243]
*
1B4 IgG2b (k) | Mouse  Subcutinjection GIL3 VP1 (bacteria) gi.lls 'Gcl'i'é’ g}fé Géll?'l(;ulcll’lcllélz' GIL3, GIL4 (LD), S domain Linear 44-54: QQNIIDPWIMN £25464;-, 249,
*
1F6 1gG1 (k) Mouse  Subcut injection GIL.3 VP1 (bacteria) gillé G(;I,.[?'6GI(.;‘]1]’ glgl'lclglélcllig »GIL3, GIL4 (LD), S domain Linear 44-54: QQNIIDPWIMN £2546‘;' 2kl
3E7 1gG (k) Mouse | Subcut injection GL1 VP1 (bacteria) | GI.1, G1.4, GIL3* S domain Linear Between 1-43 [244]
GIL.1 (NV, SEV), GI.2, GL.4, GL.5%, GI.6, GI.7*, GL.8, GI.9,
GI. GIL1, GIL.2 (SMV, 2002), GII.3, GIL.4 (GV*, NAV, . . (GL.1 NV num.) 437-457: [100, 134,
Nv23 lgG1 Mot | (O Gl1 VLP (baculo) -y kH, NO, Sydney2012), GIL6* GIL7*, GILS, SECIE Linear LPQEYISHLASEQAPTVGEA 242, 253]
GIL9, GII.12, GII.13, GIL.15%, GIL.17, GII.21*, GIV.1
GI.1 (NV, SEV), GI.2*, G1.4*, G1.6*, G1.7, G1.8%, GII.1,
GIL.2*, GIL.3* GIL.4 (GV*, NAV*, HOV*, . . [100, 242,
A -
NV37 IgG1 Mouse | Oral GL1 VLP (baculo) Sydney2012%), GIL6*, GIL7, GIL9%, GIL12*, GIL13, P1 domain Linear (GI1.4 HOV num.) 453-495 253]
GIL17, GIV.1*
GIL.1 (NV, SEV), GI.2*, G1.4*, GL.6*, GL.7, GI.8*, GIL.1*, [100, 242
NV3~ IgG1 Mouse Oral GL1 VLP (baculo) GII.2*, GIL.3%, GIL.4 (GV*, HOV*, Sydney2012%), P1 domain Linear (GI1.4 HOV num.) 453-495 253]' ’

GIL6*, GIL7, GI1.9%, GII.12, GII.13, GIL.17, GIV.1*
GIL1, GI.2*, GIL.3, GI1.4 (GV, NAV, HOV,

NS46 IgG1 Mouse | Oral GL.1 + GIL.2 VLP (baculo) Sydney2012), GIL.6*, GIL.7, GIL9, GI.12, GIL.13, - Linear - [100, 242]
GIL17, GIV.1*

[100, 106,

GL.1%* GL.4, GIL.1, GII.2, GIL.3, GIL.4 (GV, NAV, HOV, 133,176,

NS14 IgG1 Mouse Oral GL.1 + GIL.2 VLP (baculo) Sydney2012), GIL.6*, GIL.7, GIL.9, GI1.12, GIL.13, P1 domain Linear ES;I}:;ZOQZZHZI;;Z;?;}% 180, 242,
GII.17, GIV.1* 4 253, 254,

257]
GL.1 (NV, SEV), GL.2, G1.4, GL.6, G1.7, GIL.2, GIL.3, GIL.4 . .
N -

F8 IgG1l Mouse  Oral GIL.13 VLP (baculo) (GV, NAV), GIL6, GIL7, GI112, GIL13, GIL17 P1 domain Linear (GI1.4 HOV num.) 453-495 [242,253]

GIL.1 (NV, SEV), GL.2, G1.4, GL.6, G1.7, GIL.2, GIL.3, GIL.4 . . (GI.1 NV num.) 437-457:
A
F120 IgG1 Mouse  Oral GIL.13 VLP (baculo) (GV, NAV), GIL6, GIL7, GIL12, GIL.13, GIL17 P1 domain Linear LPQEYISHLASEQAPTVGEA [242,253]
CM39 IgG Mouse | IP injection GIIL1 VLP (baculo) GIL.3%, GIIL1, GIIL.2 S domain Linear —'})3371 :??132:3393 (34,35 Q36, [115]
S . . L162,E163, D164, V165, R166,
CM54 IgM Mouse P injection GL2 VLP (baculo) GL.1, GI.2, GL.3, GL5, GIIL.2 S domain Linear N167 (enhanced by 132-137) [114]
) (added to myeloma GL1* GL3* GL4* GL6* GIL.1, GII.2, GIL.3, GIL.4, . . 418-426: APAVAPTEP

MAb14-1 IgG1 Mouse cells) GIl.4 (r1207) VLP (baculo) GILS, GIL6, GIL7, GI112, GIL13, GI114, GI1.16 P1 domain Conformational 526-534: LAPMGNGAG [258]
GL1, GL.2, G1.4, GL5, GL.6, GL.7*, G1.8%, GII.1, GIL.2,

N2C3 IgG2a Mouse [P injection GI1.4 (NVgz01) VLP GIL.3* GIL.4 (NVgz01), GIL.7, GIL.8, GIL.12*, GII.14, S domain Linear W55, 156, R57, N58, N59, F60 [116,251]
GII.16* GIL.21, GIIL.1*, GIIL.2*, GIV, GV

GI1.4-1987- GI.1* GL.2* GL.3* GL.4* GIL1, GI1.4 (1987* mb, 1997%

M1 IgM Mouse | Oral GIL.4 (1987) VLP (VEE) 2002, 2004% 2005%), GIL14* - - - [35]

GI1.4-1987- GI.1, G1.2, GL.3, GI4, GIL.1, GII.2, GIL.3, GIL.4 (1987 b,

M2 IgM Mouse Oral GII.4 (1987) VLP (VEE) 1997, 2002, 2004, 2005, 2006), GIL14 - - - [35]

M9-110 IgG Mouse | IP injection GL4 + GIL6 VLP (baculo) ghlj‘ Gé'l?'scl(';lll’ gl'gl'lcll'zg'(gll'llé' GIL1, GIL2, GIL3, - - - [195]

GI.1, GL.3, GIL.1, GII.2, GIL.3, GII.4 (MD2004-3 "b),

TV20 IgG Mouse | IP injection GIL3 VLP (baculo) GIVL GV

S domain Linear 152, D53, P54, W55, 156 [132,259]



CV-1A5

HJT-R3-A9"

HJT-R3-F7
HJL-R3-B4
HJL-R3-D11
HJL-R3-F11
HJL-R3-G8
HJL-R3-H1
HJL-R3-D1
HJL-R3-E4

5C4.10
(5C4)

NV57~

NS22

NV7~
NS9417

Nano-85
mAb NV7

mAb NV81

10B11

8D8

scFv

scFv

scFv
scFv
scFv
scFv
scFv
scFv
scFv

scFv

IgG2b

IgG

IgG

IgG

IgG

Human

Human

Human
Human
Human
Human
Human
Human
Human

Human

Mouse

Mouse

Mouse

Mouse
Mouse

Alpaca
Mouse

Mouse

Mouse

Mouse

(phage display
selection)

(phage display
selection)

(phage display
selection)
(phage display
selection)
(phage display
selection)
(phage display
selection)
(phage display
selection)
(phage display
selection)
(phage display
selection)
(phage display
selection)

Oral

Oral

Oral

Oral
Oral

Subcut injection
Subcut injection

Subcut injection

IM and ID injection

IM and ID injection

GL4 VLP (baculo)
GIL.4 (HOV) VLP

GIL.4 (HOV) VLP

GIL4 (HOV) VLP

GIL.4 (HOV) VLP

GIL.4 (HOV) VLP

GIL.4 (HOV) VLP

GIL.4 (HOV) VLP

GIL4 (HOV) VLP

GIL.4 (HOV) VLP

GV (MNV-1) Live virus
GL1 VLP (baculo)
GL.1+GIL.2 VLP (baculo)
GL.1 VLP (baculo)
GI.1+ GIL.2 VLP (baculo)
GIL.10 VLP (baculo)
GL1 VLP (baculo)
GL.1 VLP (baculo)

GL.2 + GL.7 + GIL.2 +

GIL.3 + GIL4 + GIL.6 + | VLP (baculo)
GIL7 + GIL.17

GL.2 + GL.7 + GIL.2 +

GIL.3 + GIL.4 + GIL.6 + VLP (baculo)
GIL7 + GIL.17

GL.1* GL.2* GI.3* GL.4 B, GL.6* GIL1, GIL.3, GIL.4
(r104* m), GIL5*, GIL.6*, GIL.7*, GI1.12, GIL.13

GI.1, GI.2, GI.4, GL.5%, GI.6*, GI.7%, GI.8, GI.9, GII.1,
GIL.2 (SMV, 2002), GII.3, GII.4 (GV*, HOV, FH, NO,
Sydney2012), GIL5, GIL.6*, GIL.7*, GIL.8, GIL9, GI.12,
GIL.13, GIL.15* GIL.17, GIL.21*, GIV.1*

GL.1* GL6* GIL.7* GIL2*, GIL.3* GIL.4 (HOV*), GIL.6*,
GIL.7*, GIL.12* GIL.17*

GL1, GL.6, GL7, GIL.4 (HOV), GIL.7*, GIL.12*

GI.1* GL6* GI.7* GII.2, GIL3, GIL.4 (HOV), GIL.6%,
GIL.7, GIL.12, GIL.17

GIL4 (HOV)
GIL4 (HOV)
GIL4 (HOV)
GIL4 (HOV)

GIL4 (HOV)

GL1, G4 (Saga-2006, Sydney2012*), GIL10%,
GIL.12*, GV (MNV-1 mn, WU20 ™, CR1 mn, CR3 mn,
CR6 ™, CR7 ™, MNV3 , MNV-4 n, S99 mn, WU11 nn)
GL1*, GL2* GL4* GL6% GIL1* GIL.2* GIL3, GIL.4
(GV, HOV, Sydney2012), GIL.6*, GIL.7, GIL9, GIL12,

GIL.17, GIV.1*

GL1, G2, G4, GL6, GL7, GL8, GIL1, GIL.2, GIL3, GIL.4
(GV, HOV, Sydney2012), GIL6*, GIL7, GIL9, GIL12,

GIL.17,GIV.1

GI.1, GIL.2, GIL.3, GI1.4, GIL6, GI.12, GI.17

GI.4, GIL6, GIL.12

GL.1*, GIL4 (Saga-2006 B, NSW-2012, Sydney2012
B), GIL.10 B, GIL.12, GIL17

GI.1H,GI3, GIL1, GIL2, GIl.4 (MD2004-3), GIV.1

GI.1 b, GL.3, GIL1, GII.2, GII.4 (MD2004-3), GIV.1

GL2, GL.7% GIL.2* GIL.3, GIL.4*, GIL.6, GIL.7, GIL.17

GlL.2, GL7, GII.2, GIL3, GIL.4, GIL6, GIL.7, GIL.17

S domain

P1 domain

S domain

P1 domain

P1 domain

P1 domain
P1 domain

P domain (bottom,

monomeric)

P domain -
Antigenic Site IV
P domain —
Antigenic Site 11

S domain

Linear

Linear

Linear

Linear

Linear

Linear
Linear

Conformational

Conformational

Conformational

Linear

Between 417-488 (473-488)

(GIL.4 HOV num.) 453-495

(GL1 NV num.) 437-457:
LPQEYISHLASEQAPTVGEA
(GIL.4 HOV num.) 453-495
(GI1.4 HOV num.) 453-495
L477, F525, W528, V529, N530,

F532,Y533, T534

(GIL.3 num.) 45-56:

QNIIDPWIMNNF

[245]

[134,176]

[176]
[176]
[176]
[176]
[176]
[176]
[176]

[176]

[65, 161]

[100, 253]

[100, 253]

[253]
[253]

[127-129]
[132]

[132]

[260]

[260]



Table S4. mAbs that are reactive to GV strains.

Antibody

MADb A6.2
(MAb
A6.2.1)

MAb A6.1
MADb H6.1

2D3.7
(2D3)

2D3.9
3C7.14
3C7.16
4F9.3

4F9.4
(4F9)

5C4.7
9B4.5
2G7.6
2G7.12
3F9.9.15
3F9.9.20
4B7.3
4B7.10
5C2.6
5C2.9
5D9.19
5D9.5

Isotype Source

IgG2a, Fab Mouse

IgG2a Mouse
IgG2a Mouse
IgA, Fab Mouse
IgA Mouse
IgG1 Mouse
IgG1 Mouse
IgA Mouse
IgA Mouse
IgG2b Mouse
IgG2b Mouse
1gG1 Mouse
IgG1 Mouse
IgG2a Mouse
IgG2a Mouse
IgG2a Mouse
IgG2a Mouse
IgG1 Mouse
IgG1 Mouse
1gG1 Mouse

IgG1 Mouse

Initial mode of
immunization

IP injection

IP injection
IP injection

Oral

Oral
Oral
Oral
Oral

Oral

Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral
Oral

Immunogen
genotype (Strain)

GV (MNV-1)

GV (MNV-1)
GV (MNV-1)

GV(MNV-1)

GV(MNV-1)
GV(MNV-1)
GV(MNV-1)
GV(MNV-1)

GV(MNV-1)

GV(MNV-1)
GV(MNV-1)
GV(WU20)
GV(WU20)
GV(WU20)
GV(WU20)
GV(WU20)
GV(WU20)
GV(WU20)
GV(WU20)
GV(WU20)
GV(WU20)

Immunogen
(Origin)

Live virus

Live virus
Live virus

Live virus

Live virus
Live virus
Live virus
Live virus

Live virus

Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus
Live virus

Recognizes (Strain)

GV (MNV-1N, CW.1 P3N, CW3, CR1N, CR3 N,
CR6* mn, CR7* nn, MNV3* nn, MNV4 N, S99 N,
WU11* nn, WU20* nn)

GV (MNV-1N)
GV (MNV-1N)

GV (MNV-1*N, CR1N, CR3 N, CR6* N, CR7*N,
MNV3*N, MNV4 N, S99 N, WU11* N, WU20* N)

GV (MNV-1 N, WU20 Ny
GV (MNV-1 m, WU20 nn)

GV (MNV-1 mn, WU20* nn)

GV (MNV-1 N, WU20* N)

GV (MNV-1*N, CR1 N, CR1 N, CR3* N, CR6* N,
CR7*m, MNV3* N, MNV4* N, S99 N, WU 11%* mn,
WU20*N)

GV (MNV-1 m, WU20 nn)

GV (MNV-1* )

GV (MNV-1 mb, WU20 nb)

GV (MNV-1 nb, WU20 nb)

GV (MNV-1 m, WU20* nn)

GV (MNV-1 mn, WU20* mn)

GV (MNV-1 mn, WU20* nn)

GV (MNV-1 mn, WU20% nn)

GV (MNV-1 mn, WU20 )

GV (MNV-1 m, WU20 nn)

GV (MNV-1 m, WU20 nn)

GV (MNV-1 mn, WU20 )

Reactive region
(Epitope)

P2 domain
(Overlaps CD300If
binding site)

P domain
(Overlaps CD300If
binding site [put.])
P domain
(unknown)
(unknown)
(unknown)

P domain

S domain

(unknown)
(unknown)
(unknown)
P domain

P domain

(unknown)
(unknown)
(unknown)
(unknown)
(unknown)
(unknown)

Epitope
arrangement

Conformational
(Partially linear?)

Conformational

Conformational
Linear
Linear
Conformational

Linear

Linear
Conformational
Linear
Linear
Conformational
Conformational
Linear
Linear
Linear
Linear
Linear
Linear

Amino acid region

Loops A’-B’ - 294-303
Loops E’-F’- 379-388
(escape at V378, A382, D385,

1386)

Loops A’-B’, E'-F

(influenced by V339, D348)

(influenced by V339, D348)

Ref(s)

[45, 49, 65,
161,162,
172,174,
175, 261]
[45]

[45]

[135, 161,
172]

[65]
[65]
[65]
[65]

[65,161]

[65]
[65]
[65]
[65]
[65]
[65]
[65]
[65]
[65]
[65]
[65]
[65]



Table S5. Norovirus T cell epitopes.

MHC Source
(Allele)

Mouse
Mouse

Mouse

Mouse

Mouse
Mouse

Mouse

Mouse
(H-2kb)

Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Mouse
Human

Human

Human
(HLA-A*02:01)

T cell
restriction

CD4+
CD4+

CD4+

CD4+

CD8+
CD8+
CD8+
CD8+
CD4+
CD4+
CD8+
CD8+
CD4+
CD4+
CD8+
(unknown)

(unknown)

CD8+

Cytokine
stimulation

IFN-y secretion
IFN-y secretion
IFN-y secretion

IFN-y, TNF-a,
IL-2 secretion

IFN-y and TNF-a
secretion
IFN-y and TNF-a
secretion
IFN-y and TNF-a
secretion
IFN-y and TNF-a
secretion

IFN-y secretion
IFN-y secretion
IFN-y secretion
IFN-y secretion
IFN-y secretion
IFN-y secretion
IFN-y secretion
IFN-y secretion

IFN-y secretion

IFN-y, TNF-a,
IL-2 secretion

Priming
immunogen(s)
MNV-03

(live virus)
MNV-03

(live virus)
MNV-03

(live virus)

GII.4 VA387
(VLPs, P dimers, P
particles)
MNV-CR6

(live virus)
MNV-CR6

(live virus)
MNV-CR6

(live virus)
MNV-CR6

(live virus)

GIL.4 or GI.12
(VLPs)

GIL.4 or GIL.12
(VLPs)

GIL.4 or GIL.12
(VLPs)

GIL4 or GIL.12
(VLPs)

GIL.4 or GII.12
(VLPs)

GIL.4 or GIL.12
(VLPs)

GIL4 or GII.12
(VLPs)

Natural infection
(PBMC isolation)
Natural infection
(PBMC isolation)

Natural infection
(PBMC isolation)

Initial mode of
immunization

Oral
Oral

Oral

Intranasal

IV injection
IV injection
IV injection
IV injection
IM injection
IM injection
IM injection
IM injection
IM injection
IM injection
IM injection
Oral

Oral

Oral

Splenocyte
stimulation
Various VLPs and
GI.1 (NV) peptides
Various VLPs and
GI1.4-2002 peptides
Various VLPs and
GI1.4-2002 peptides

GIL.4 VA387 peptide

MNV-CR6 peptides
MNV-CR6 peptides
MNV-CR6 peptides
MNV-CR6 peptides
GI1.4-1999 peptides
GI1.4-1999 peptides
GI1.4-1999 peptides
GI1.4-1999 peptides
GI1.4-1999 peptides
GI1.4-1999 peptides
GIL.4-1999 peptides
GI1.4-1999 peptides

GI1.4-1999 peptides

Various VLPs and
GI1.4-1999 peptides

Reactive region
VP1-S domain
VP1-P1 domain

VP1 - P1 domain

VP1-P1 domain

ORF1 - NTPase

VP1- P2 domain
VP1-P1 domain
VP1-P1 domain
VP1-S domain

VP1-S domain

VP1-P2 domain
VP1-P2 domain
VP1 - P2 domain
VP1-P2 domain
VP1-P1 domain

VP1-S domain

VP1-S/P domain
(spans hinge)

VP1 - S domain

Amino acid
region

83-94
461-473

471-485

235-248

424-441
388-405
424-441
519-527
22-39

176-193
309-326
316-333
337-354
344-361

449-466

106-123

(put)
211-228

(put)

139-148

Amino acid sequence
LSLGPHLNPFLL
CLLPQEWVQHFYQ

FYQEAAPAQSDVALL

FYQEAAPAQSDVAL

ECQLENQLTAMLRDRNAG
DGRVRAVPRSIYSFQDEL
LPGEVLLRFRTYMRQLDT
SWVPRLYQL
VNNEVMALEPVVGAAIAA
IKLIAMLYTPLRANNAGD
NNYDPTEEIPAPLGTPDF
EIPAPLGTPDFVGKIQGL
TTREDGSTRAHKATVSTG
TRAHKATVSTGSVHFTPK
DCLLPQEWVQHFYQEAAP
QVILAGNAFTAGKIIFAA

DFIFLVPPTVESRTKPFT

TMFPHIIVDV

Stimulatory activity confirmed
against

GL1 (NV, WC-02)

GIL1* GIL4 (FH-02, LV-87, LV-97,
Hu-04, Sak-05*), GII.14*

GIL4 (FH-02, LV-97*, Hu-04*)

GIL4 (VA387)

GV (MNV-CR6%)

GV (MNV-CR6%)

GV (MNV-CR6%)

GV (MNV-CR6, MNV-CW3)

GIL4 (1999, NO, Sydney2012)

GI1.4 (1999, NO, Sydney2012)

GIL4 (1999, NO, Sydney2012), GII.12
GIL4 (1999, NO, Sydney2012), GIL12
GIL4 (1999)

GIL.4 (1999)

GIL4 (1999)

GI.1, GL.3, GIL1, GIL.2, GIL.3*, GIL.4 (1999,

FH-02, Apeldoorn 2003,
Hu-04, NO-09, Sydney2012), GII.10,
GIL.12, GIL.17

Ref(s)
[185]
[185]

[185]

[113]

[58]

[58]

[58]

[58]

[177]
[177]
[177, 262]
[177]
[177]
[177, 262]
[177]

[81]

[81]

[81, 188]



SUPPLEMENTARY TABLE FOOTNOTES
Tables S1-4

Monoclonal antibodies (mAbs) within the tables are time-ordered and list the earliest characterized mAb of each subset first and the most recently generated mAb last.
mAbs marked with (*) have reported variable recognition activity to certain genotypes of norovirus due to binding a masked or conformationally-hidden epitope. The reactive
genotypes were updated to reflect current genotyping criteria by cross-checking provided sequences with the RIVM online genotyping tool
https://www.rivm.nl/mpf/typingtool/norovirus. Genotypes and strains marked with an asterisk (*) were reported to react weakly with the mAb. Superscript “B” denotes reported
HBGA blockade activity, superscript “H” denotes reported hemagglutination inhibition activity (HAI), superscript “N” denotes reported neutralization activity either in
vitro or in vivo, and superscripts “nb” and “nn” indicate the mAbs failed to block or neutralize, respectively. Amino acids that are underlined indicate residues that were
determined to be essential for mAb binding. References for each mAb include reports of isolation, characterization, and representative applications.

Table S5

VLP immunization or viral infection was followed by T cell isolation and stimulation with overlapping peptides spanning a norovirus genotype of interest. Changes in
cytokine release are recorded here as well as their T cell restriction (CD4+ or CD8+). Minimal binding regions and anchor residues are underlined. Weak reactivity is denoted
with an asterisk by the genotype and strain tested. Though many of these sequences have been reported to be highly conserved across norovirus genotypes, only three have
been verified to induce cross-genotypic T cell responses in vitro (bolded epitopes).
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