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Expression and binding curves of G proteins. (a) NiV-G is deglycosylated under denaturation (condition1) or non-denaturation conditions (condition 2), the first lane represents untreated NiV-G used as a control. (b) Affinity curve of 14F8 with HeV-G protein. (c) Affinity curve of 14F8 with NiV-G protein in deglycosylated condition. (d) SDS-PAGE of antibody m102.4 and 14F8 (e) Size exclusion chromatography of 14F8.


Figure S2.[image: ]
EFNB2 binding assay and m102.4 inhibition assay based on the Luminex platform. (a) Binding curve of G proteins coated Luminex beads with cell receptors ephrin B2. (b) Inhibition curves of m102.4.


Figure S3.[image: ]
Alignment of protein complexes. Alignment of Nipah Virus attachment glycoprotein (G) in complex with neutralizing antibody 14F8 (a) and G protein in complex with Ephrin B2\B3 cell receptors (b) (PDB ID:2VSM,3D12). 

Figure S4.[image: ]
Alignment of antibody-antigen complexes. Alignment of Nipah Virus attachment glycoprotein (G) in complex with neutralizing antibody 14F8 and Hendra Virus G protein in complex with antibody m102.3 (PDB ID:6CMI) (left); alignment of Nipah Virus G protein in complex with neutralizing antibody 14F8 and Nipah Virus G protein in complex with antibody HENV-26 (PDB ID:6VY5).


Figure S5.
[image: ]
Amino acid sequence alignment of HeV-G mutants with NiV-G (Bangladesh strain) and HeV-G (GenBank: AF017149.3). The pentagram represents amino acids that interact with 14F8.

Figure S6.
[image: ]
Comparison of the neutralization activity of 14F8, m102.4 and a non-specific control antibody (anti VSV-G, 8G5F11) against G-S586N HeV pseudoviruses using Ephrin B2-expressing 293T cells. Each point represents three technical replicates, and error bars represent SD.


Figure S7. [image: ]
Characterization of HeV-G and HeV-GS586N proteins. (a) SDS-PAGE of purified HeV-G and HeV-GS586N. Size exclusion chromatography of purified HeV-G (b) and HeV-GS586N (c).



Figure S8. [image: ]
Serum competition ELISA against NiV-G. Purified NiV-G was coated. After blocking with PBS containing 2% BSA, serial dilutions of monkey sera were added and incubated, biotinylated IgG antibodies 14F8, nAH1.3, or HENV-32 were added, followed by HRP-conjugated streptavidin colorimetric reaction, and the absorbance was measured at 450–630 nm. The serum competition curves for 14F8(a), nAH1.3(b), and HENV-32(c) are presented, with each point representing the average of two technical replicates and error bars represent SD. The blue curves represent the control group, in which only the neutralizing antibody was added, without any serum. The left and right panels in each figure are from the same experiment and share the same control group.

Figure S9. [image: ]
Serum competition ELISA against HeV-G. Purified HeV-G was coated. After blocking with PBS containing 2% BSA, serial dilutions of monkey sera were added and incubated, biotinylated IgG antibodies nAH1.3, or HENV-32 were added, followed by HRP-conjugated streptavidin colorimetric reaction, and the absorbance was measured at 450–630 nm. The serum competition curves for nAH1.3(a) and HENV-32(b) are presented, with each point representing the average of two technical replicates and error bars represent SD. The blue curves represent the control group, in which only the neutralizing antibody was added, without any serum. The left and right panels in each figure are from the same experiment and share the same control group. 

Figure S10.
[bookmark: _Hlk179407540][image: ]
NiV neutralization assay with depleted monkey Sera. Monkey sera were added in duplicate to 96-well plates, followed by the addition of HeV-G (2 μg/well) and incubation at 37°C for 30 minutes. NiV pseudovirus was then added and incubated for 1 hour, after which 293T cells were added, the plates were incubated for 48 hours. The luciferase signal was measured. The figure shows the NiV pseudovirus inhibition rates after serum depletion from four monkeys, with each point representing one technical replicate and error bars represent SD. Monkeys 19074 and 19236 were immunized with HeV-GS586N, while monkeys 18058 and 19188 were immunized with wild-type HeV-G. The blank monkey serum was used as the negative control. 



Figure S11.[image: ]
Alignment of proteins/complexes. (a) Alignment of HeV-GS586N, HeV-G (PDB ID:2VSK) and NiV-G (PDB ID:2VWD). The highlighted boxed region marks the area surrounding residue 586, where conformational rearrangements were observed. (b) Alignment of 14F8-NiV-G complex and 14F8-HeV-GS586N complex.


Table S1.
Contact list between 14F8 with NiV-G
	Chain 1
	Residue
	Chain 2
	Residue
	Interaction type

	14F8 light chain
	His31.NE2 (CDRL1)
	NiV-G
	Asp585.O
	Hydrogen bond interaction

	14F8 light chain
	Ser32.OG
(CDRL1)
	NiV-G
	Asp585.OD1
	Hydrogen bond interaction

	14F8 light chain
	Asn33.ND2
[bookmark: OLE_LINK15](CDRL1)
	NiV-G
	Gly214.O
	Hydrogen bond interaction

	14F8 heavy chain
	Asp100.OD1 (CDRH3)
	NiV-G
	Ser239.N
	Hydrogen bond interaction

	14F8 heavy chain
	Asp33.OD2
(CDRH1)
	NiV-G
	Ser241.OG
	Hydrogen bond interaction

	14F8 heavy chain
	Ser31.O
(CDRH1)
	NiV-G
	Arg242.NH1
	Hydrogen bond interaction

	14F8 heavy chain
	Asn73.ND2
(FRH3)
	NiV-G
	Trp504.O
	Hydrogen bond interaction

	14F8 heavy chain
	Lys75.NZ
[bookmark: OLE_LINK16](FRH3)
	NiV-G
	Ile502.O
	Hydrogen bond interaction

	14F8 heavy chain
	[bookmark: OLE_LINK14]Thr57.O
(CDRH2)
	NiV-G
	Asn557.ND2
	Hydrogen bond interaction

	14F8 heavy chain
	Lys75.NZ
(FRH3)
	NiV-G
	Glu501.OE2
	Salt bridge





Table S2.
Contact list between 14F8 with HeV-GS586N
	Chain 1
	Residue
	Chain 2
	Residue
	Interaction type

	14F8 light chain
	His31.NE2
(CDRL1)
	HeV-GS586N
	Asp585.O
	Hydrogen bond interaction

	14F8 light chain
	Ser32.OG
(CDRL1)
	HeV-GS586N
	Asp585.OD1
	Hydrogen bond interaction

	14F8 light chain
	Asn33.N
(CDRL1)
	HeV-GS586N
	Gly214.N
	Hydrogen bond interaction

	14F8 heavy chain
	Asp100.CA
(CDRH3)
	HeV-GS586N
	Ser239.OG
	Hydrogen bond interaction

	14F8 heavy chain
	Asp33.OD1
(CDRH1)
	HeV-GS586N
	Thr241.OG1
	Hydrogen bond interaction

	14F8 heavy chain
	Lys71.O
(FRH3)
	HeV-GS586N
	Gln490.CG
	Hydrogen bond interaction

	14F8 heavy chain
	Ser74.OG
(FRH3)
	HeV-GS586N
	Val502.O
	Hydrogen bond interaction

	14F8 heavy chain
	Ser74.OG
(FRH3)
	HeV-GS586N
	Cys503.CA
	Hydrogen bond interaction

	14F8 heavy chain
	Asn73.ND2
(FRH3)
	HeV-GS586N
	Glu505.OE1
	Hydrogen bond interaction






1

image4.tiff
14F8

M Light chain
@ Heavy chain

M102.3

" Light chain
M Heavy chain
HENV26

M Light chain
M Heavy chain

[ NiV-G
[l HeV-G





image5.tiff
Blade 1
188 197 207 217 227 237 247 257

ICLQK TR 'LKPRILISY TLPINEEARGC I TDPLLAYDRNGRFAYSHLEKIGSCHRGKQR 11 GVGEVLD
icLakTyRRtikp[dLisyTirIggEEcpc i ToPLLAYDEGE FAY SHLEKIGSCERGIEIKQR1 1GVGEVLD
icLaxTygRtikpRuisyTorINEEEclciTorLLAMDNGliFAY sHLEK I GSCHRGIIAKQRI I GVGEVLD|
icLakTyRRt i kpRuisyTorE¥Ec¥ciTorLLANDNGlfFAYsHLEK IGSCRGIINK QR 11 GVGEVLD|

icLakTyRRtikpRuisyTirRE¥EclciTorLLANDGliFAY sHLEK IGSCRGIINK QR I GVGEVLD|
icLakTyRRliLkpRuisyTor[IEE¥Ec¥ciTorLLANDcliFAY sHLEK IGSCRGIINK QR 1 GVGEVLD|
icLakTpRRiLkpLisyTLrREEclciTorLLANDMclEFAY sHLEK IGSCRGIIIKQR1 1 GVGEVLD|
icLokTEIM® i kPLisy TP AYeolC i ToPLLANDEGMFAYSHLEKIGSCERGIMEKQRI I GVGEVLD)

Blade 1 \ Blade 2
[SVRJI R GO gV P S[UF M TNVWT P NPT JF Y YL CAV SEIVGDP I LNST
HeV.G B1 VGDP I LNST
HeV-G B2 VGDP ILNST
HeV-G B3 Y BRI v vl cavsflveop i LnsT
AL ARGD VP SUFMTNVWTP NP MY BEElF v v cAvsflveop i LnsT
HeV-G BS Ryelsl . W (YRINVINE L N sSREvEESF v v cAvSflveDP I LNST|
il < oo ve s My wT P e MY Gl v v cavsflvene i insT
1V RGDEvP sMEMTNVWTPEN P liTVHC s Y MMEF v YL cAvsMvGDP I LNST
Blade 2
337
HeV-G GIKQGDTLYFPAVGF L[
HeV.G B1 KQGDTLYFPAVGFL[ERYEFBYNDSN
HeV.G B2 KQGDTLYFPAVGFLIMRYEFYNDSNC
HeV.G B3
HeV.G B4 (G
HeV.G BS
[T o Sl IR ek Yok vmPYGPsei KaGDTLYFP
DO Y v o i1 I e k yDk VP YGPsel ka
HeV-G
HeV-G B1
HeV-G B2
HeV-G B3 [
HeV-G B4 LGQPVFYQA
HeV-G BS VFYQA
HeV-G B6
NiV-G K1Y
Blade 4 Blade 5
477 87 197 507 517 s27 537
[PRVEN O [TV [P L @VEWREINGV ISR P G Q CPEVCWEGRYNDAF LIDRANWUSAGVYLNSNQTAENPVF
Hev-G 81 BV V0[N~ Mo il Ns IRTERE >RENYCPEVCWEGHIYNDAFLIDRNWNsAcvML MsNQTAENPYF
IR0 v e L v BwrlNEVIsRPGasacPREN cwecpfvnpaFLIDRENwYsAcvML MSNQTAENPVE
Hev-G B3 B0 ¥ o 20~ Mot N s IETES CPRFN ecpfvnoarLiorwYsacvid MsnaTAENPVE
LS gov 8rv le L BvlwRlINGVISRPGasQcPRFN[RC c Y NoAFLIDRENWES AV MSNQTAENPVE
g R0y BTy Be L [JviEwrRBINTV IsRPGasacPRFNGCPEVCWEGYNDAFLIDRNW[lsAcv[gLBsNQTAENPVE
pdcilov Ty e L JvElwrlINEv IsRPGasacPREN WEGYNDAFLIDRMENWUSAGVIYL MSNQTAENPVF
LU o & v e WV lwrBINEYV isrPGasacerEnlE wesMynoarLiorREvwlsacvEiBsnaTaEnpvE
Hev-G  AUIESUETING LVEIYDTGORVIRPKLFAVKIPEQG
HeV-G B1 [+ OIS | T stvelyoTeofvirekLFavkieflo
HeV-G B2 |+ (OIS | B SLVEIYDTGDRVIRPK
HeV.G B3 [+ (IS | B SLVEIYDTGDRVIRPKLF
HeV-G B4 [ [EPTINE | Y SLVEIYDTGDRVIRPKLFAVKIPQNa
HeV-G B5 |7 OIS, (87 CISL
vFkoNEffC Y CISLVEIYDTGDVIRPKLFAVKIPEQ
v FroNEGL Y SLVEIYDTGDRVIRPKLFAVKIPEQ





image6.tiff
Infection %

120

100+

80+

60

40+

20+

T T T -1
-1 0 1 2

Concentration of mAb (log10,ng/ml)

@ 14F8
5 m102.4
- 8G5F11




image7.tiff
% %
%y »9“’53,\ %
ke %%O %,
kDa
P Fe_
B e
701
55
e [ 1]
25
15

reduced non-reduced

30

C
0.020-
0.015+
0.010-

2
0.005-

1 0.000
T T T T 1 T T T T 1
10 15 20 25 30 [ 10 15 20 25
Time (min) Time (min)




image8.tiff
OD‘SUAEBUVIM

ODAEO‘&SUM\

OD450‘530HM

HeV-G immunized

HeV-G ggg6y immunized

2.0 2.0
1.5 T a e 15
E Ly
1.0 . L] 0
- 18058 EC50=32 S *gg;‘; Eggg:::“;
0.5 = 19188 EC50=12.2 0.5 "+ 1ars o
-+ 14F8
0.0~ T T T 0.0 1 T T T
2 3 4 1 2 3 4
Serum Dilution (log 10) Serum Dilution (log 10)
3.0 3.0
2.5 2.5+
2.0 52.0 I
1.5 051_5-
-e- 18058 EC50=15.3 o -e- 19074 EC50=56.7
1.0 = 19188 EC50=61.7 1.0 19236 EC50=147.1
0.5 -4 ~+ nAH1.3 0.5+ -+ nAH1.3
0.0 T T T T T 1 0.0 T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Serum Dilution (log 10) Serum Dilution (log 10)
3.0 3.0
2.5+ . 2.5
Bt B S S
2.0 £ 2.0+ Ly L 1
1.5+ g 1.5
-o- 18058 EC50=78.8 Y -e- 19074 EC50=105.8
1.0 /= 19188 EC50=96.3 O 1.0 19236 EC50=216.5
0.51 o + HENV-32 0.5 -+ HENV-32
-
0.0 T T T 1 T 1 0.0 T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Serum Dilution (log 10)

Serum Dilution (log 10)




image9.tiff
OD450‘630HM

T

OD‘SU‘S:’UV\"\

HeV-G immunized HeV-G ggg6y immunized

2.59 2.5+
2.0 N £ 2.0 N
— a4 1 g HTA_‘_L
1.5+ + 3 § 1.5+ 1
1.0 /7-/6- 18058 EC50=103.1 8 1.0 -o- 19074 EC50=117.7
# -%-19188 EC50=165.1 19236 EC50=293.6
0.5 0.5
4 nAH1.3 + nAH1.3
0.0 1 T T T 0.0 T T T T
1 2 3 4 1 2 3 4
Serum Dilution (log 10) Serum Dilution (log 10)
2.5 2.5-
201 Ez.o- S !
1.5+ 5 1.5
1.0 J{r 18058 EC50=86.8 021_0- -e- 19074 EC50=131.3
05 -= 19188 EC50=106.8 19236 EC50=184.8
) + HENV-32 %] + HENV-32
0.0 7 T T T [ e T——E—
1 2 3 4 1 2 3 4

Serum Dilution (log 10) Serum Dilution (log 10)




image10.tiff
Inhibition %

110
100
90+
80—
70
60
50
40
30
20
10
O_

7
%

.

&

N

N

b,

%

2




image11.tiff
14F8 <
HeV-Ggggen

14F8-NiV-G »





image1.tiff
35
25
15

reduced non-reduced

Response Unit (RU)

1500

1000

500

AU

14F8-HeV-G

0 200 400 600 800 1000
Time(s)

0.08-
0.07+
0.06-
0.05+
0.04+
0.034
0.02+
0.01+
0.00

100 nM
50 nM
25 nM

12.5nM
6.25 M
3.125nM

Response Unit (RU)

14F8-NIV-G-degly

1500

1000

@
=
S

e

0 200 400 600 800 1000

Time(s)

T
20

Time (min)

30

100 nM
50 nM
25 nM
12.5nM
6.25nM
3.125nM




image2.tiff
EFNB2 binding assay
35000
30000
25000
20000
15000-]
10000

5000
5
I T T T 1
-0.5 0.0 0.5 1.0 1.5 2.0
Concentration of EFNB2 (logso ng/mL)

-o-

Net MFI

Bd NiV-G
My NiV-G
HeV-G
HeV-2-G

Net MFI

25000

20000+

15000

10000

5000

m102.4 inhibition assay

-

0

-1
Concentration of m102.4 (log4o, ng/mL)

T T T T
0 1 2 3

Bd NiV-G
My NiV-G
HeV-G
HeV-2-G




image3.tiff




