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Supplemental Figure 1. Graphic plots of synergistic (A and B) and additive (C) effects in
paired IAs checkerboard synergy assay. Data represent mean £+ SEM of experiment with

duplicates. All experiments were repeated twice.
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Supplemental Figure 2. Surface plasmon resonance analysis of BilA-SG binding to gp120
and soluble CD4 compared with IA-PGT128 and IA-Hu5A8. Soluble CD4 (top) or HIV-1
gp120 (bottom) was immobilized on CMS5 chip. BilA-SG, BilA-DG, IA-PGT128 and IA-Hu5AS8
were flowed over the chip as analyte at 2-fold serial increasing concentrations ranging from 7.8
to 250nM, respectively. The 3 min association and 8 min dissociation phases were measured at a
flow rate of 30 pul/min. Each analyte was tested in duplicates. The Ka, Kd and KD values were
generated automatically by the Biacore X100 machine.



Virus subtyp infection tropism Risk ICs0 . ‘ ICa0
e stage factor |BilA-SG |BIIA-DG|[PGT128] Hu5A8 | VRCO1 | BilA-SG | BIIA-DG [PGT128] Hu5A8 | VRCO1
320008 O1AE Acute T/F R5  MSM 0.178  0.465 / /
320040 01AE AcuteT/F R5 MSM 0.479 @ 1.555 / 1.027
CNE3  01AE Chronic R5  IDU 0.520 / 0.140 /
CNE55 01AE Chronic R5 DU / / 0.622 /
CNE107 01AE Chronic X4 IDU / / 0.215 /
CNE8  01AE Chronic R5  IDU 0699 0295 0.232 /
CNE26 01AE Chronic R5  IDU 0250 0123  0.293 /
CH106 B Acute T/F R5 MSMW | 0.343 / / 1.700 /
62357_14 B FiebigllT/F R5 SPD | 0.190 0.230 0.470 | 0.760  0.920 / 1.780 /
B3(PVO.4) B Fiebigi T/F R5  MsM (HONBON 0.100 1.000 | 0.140 0500 0220 0760  /
B4(TRO.11) B Fiebigll T/F R5 MSM | 0.170 3.000 2.270 0.400 | 1.150 / / 1.160  2.000
SC422661.8 B FiebiglVT/F R5 MSMW | 0.150 @ 3.000 2.000 0.370 | 1.040 / / 0.170 = 1.950
SF162 B Chronic R5 MSM 0.160 - / 1.288
JRCSF B Chronic  R5  MSM 0.510 0.201 | 1.456
JRFL B Chronic  R5  MSM 0.340  0.240 / 0.129
CNE1 B'  Chronic X4 IDU / / 0.140
CNE4 B' Chronic R5  IDU / / / /
CNE6 B' Chronic R5  IDU 0.190 0.160  0.290 /
CNE9 B' Chronic R5  HSX 0.799 / 0.346 / /
CNE14 B' Chronic  R5  HSX 0.100  0.130 0.380 1.000 = 0.340 2.790
CNE57 B' Chronic X4  MSM 0.720 0.380 0.110 /
CNE64 B' Chronic  R5  Blood 0.130 0.600 0.710 /
CNE12 B' Chronic  R5  HSX 0.184  0.131 /
CNE15 BC Chronic R5  IDU 0.244 0353 0.161 2.644
CNE7 BC Chronic R5  IDU 0.180  0.260 : 0410  1.080 3.470 | 0.270 /
CNE16 BC Chronic R5  IDU / / 0.420 | 1.024 / / / 2.820
CNE18 B'C  Chronic R5 IDU 0.300 m 0.618 /
CNE20 07BC Chronic  R5  HSX / 0.607 0.206 /
CNE40 07BC Chronic R5  IDU | 0.480 / / / 0.370 / / / / 3.190
CNE68 07BC Chronic R5  HSX | 0.990 3.090 / 0.300  0.440 / / / / /
CNE46 08BC Chronic R5  IDU | 0.150  0.330 0.599 0.330 1.230 | 1.820 1.520 / / /
CNE47 08BC Chronic R5 IDU | 0.380 1. 570 0.130 / 1.960 / / / /
CNE49 08BC Chronic X4 IDU | 1.030 0.420  0.490 / / / / 2.360
CH198 C AcuteT/F R5  HSX 0.205 - 0.481 0.543 / 1.001
CNE2 C Chronic R5 IDU 0.700 0.160 _ 2.620
CNE17 c Chronic  R5  IDU 0.340 0480 1.400 | 0.930 | 0.800 2.790 / /
CNE23 C Chronic R5  IDU | 0100 0.440 0770 0.120  1.890 | 1.000 / / o.4oo /
CNE30 C Chronic R5 IDU | 0200 0.835 1. 070 0.150 1.280 | 2.200 / / 1.520 /
CNE31 o} Chronic R5  IDU | 0.760 0.790 1.150 / / / 0.129 /
CNE53 c Chronic  R5 DU | O. 231 0. 140 0. 150 0.541  0.810  0.231 / 1.230
MuLV / / / / /

(Mg/ml)
<0.01

0.01-0.1
0.1 -1
1-35
>3.5

Supplementary Figure 3. Neutralization activity of BilA-SG, BilA-DG, parental antibodies and VRCO01 against the HKU
panel of 40 pseudoviruses with various HIV-1 subtypes. Data represent mean ICy, and ICy, values tested in duplicates. HIV-1

resistance to:IA-PGT128 (light grey), IA-Hu5AS8 (dark grey) and both (light green). All experiments were repeated twice.



Virus ICs0 ICo0
V3-CD4 | CD4bs |V3-CD4| CD4bs
Subtype Name Stage - -
BilA-SG| VRCO01 |BilA-SG| VRCO01
A 398F1 *Unk
AC 246F3 Fiebig VI
CNES8 Chronic
CNE55 Chronic
CNE3 Chronic
CNE5 Chronic
CNES9 Chronic
CNE107 Chronic
MGO03(BJOX5) Fiebig I/11
BJOX09 Fiebig IV
MG07(BJOX10) Fiebig I/11
BJOX15 Fiebig I/
BJOX17 Fiebig VI
CRFOTAEl MG10BJOX18) | Fiebig IV
MG11(BJOX21) Fiebig VI
BJOX23 Fiebig IV
MG15.33(BJOX25.01) | Fiebig I/l 0.2955
MG15.36(BJOX25.05) | Fiebig I/l 0.2092
MG18(BJOX28.10) | Fiebig I/l
BJOX28.34 Fiebig I/
BJOX28.43 Fiebig I/
BJOX31 Fiebig V
P08 Fiebig IV
P11 Fiebig IV
TRO11 Fiebig IlI 0.4943
X2278 Fiebig V/VI 0.1691
MGO01(BJOX3) Fiebig I/11 0.1124
MG02(BJOX4) Fiebig VI
MG08(BJOX6) Fiebig IV
MG04(BJOX7) Fiebig V
B BJOX14 Fiebig V .
MG09(BJOX20) Fiebig I/11 2.0815 | 0.1079
MG13(BJOX22) Fiebig IV 0.3645 | 0.2479 | 3.037
MG23(BJOX41) Fiebig V
BJOX46 Fiebig V
JR-FL Chronic 0.1951
SF162 Chronic 0.1919

Supplementary Figure 4. Neutralization activity of BiIA-SG and VRCO01 against the Tsinghua panel of 72 pseudoviruses of
various HIV-1 subtypes. Data represent mean 1Cs, and ICy, values tested in duplicates. All experiments were repeated twice.

Virus I1Cs0 1Co0
Subtype Name Stage V;’:-CD4 CD4bs V;&-CD4 CD4bs
BilA-SG| VRCO01 |BilA-SG| VRC01
CNE1 Chronic
CNE4 Chronic
CNE6 Chronic
B’ CNE9 Chronic
CNE10 Chronic
CNE11 Chronic
CNE14 Chronic
CNE57 Chronic
CNE19 Chronic
CNE20 Chronic
CNE21 Chronic
CNE40 Chronic
CNEG68 Chronic
CNEZ23 Chronic
CNE30 Chronic
CNE46 Chronic
CNE47 Chronic
CRF07_BC CNE49 Chronic
CNE53 Chronic
BJOX11 Fiebig V
BJOX16 Fiebig VI
BJOX19 Fiebig I/11
M14(BJOX27) | Fiebig V
MG17(BJOX29)| Fiebig V
BJOX37 Fiebig V
CH119 Chronic
BJOX2000 Fiebig /11 .
CNE2 Chronic
CNE17 Chronic 1.2144 | 0.2978
CNE58 Chronic
C CNE65 Chronic ;
CE0217 Fiebig V/VI
CE1176 Fiebig I/11
25710 Fiebig V .
G X1632 Chronic 0.1063 | 0.6242
*Unk: Unknown
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Supplementary Figure 5. Proposed structures of BilA-SG in complex with gp120 domains and soluble CD4. Left,
intraspike cross-linking interaction. Right, interspike cross-linking interaction. These models are predicted based on the crystal
structures of PGT128 and HIV-1 gp160 trimer (PDB 5ACO, cyan, fuchsia, and pale red for gp120 monomer, grey for gp41
trimer, dark and light green for PGT128 Vy; and V, chain,), and of Hu5A8 and soluble CD4 (PDB 302D, orange and yellow for
Hu5A8 Vyand Vy chain, blue for sCD4) via 20mer linkers (dash lines).
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Supplemental Figure 6. BiIA-SG confers complete protection against systemic infection of
two diverse live HIV-1 strains in NSG-HuPBL mice. Tissue sections were extensively analyzed
using antibodies specific for HIV-1 P24 protein among the same five groups of mice as described
in Figure 5. Productively infected HIV-1 P24 T cells (green) were not detected in any animals
that received 10 mg/kg BilA-SG by IFA at day 14 p.i. Representative tissue sections were
derived from the spleens, lungs, livers, kidneys, stomachs, small intestines, large intestines and
brains of the NSG-HuPBL mice tested. Tissue sections were observed at 200X magnification.
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Supplemental Figure 7. BilA-SG penetrance in mucosal sites of NSG-HuPBL mice. (A)
Experiment schedule. 10mg/kg BilA-SG was injected 24 hours before sacrifice. (B) BilA-SG
levels were detected by ELISA in small intestine mucus (SIM, ng/ul), small intestine
homogenate (SIH, ng/mg), large intestine mucus (LIM, ng/ul), large intestine homogenate (LIH,
ng/mg) and plasma (ng/ul). BilA-SG treated (n=4, 2M+2F) and untreated mice (n=2, 1M+1F)
are color-coded in red and black, respectively. Each symbol represents one mouse.
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Supplemental Figure 8. Therapeutic efficacy of BilA-SG, cART or cART +BilA-SG
combination in NSG-HuPBL mice pre-infected with live R5-tropic HIV-1;,,. Plasma viral
loads were measured among four color-coded groups of NSG-HuPBL mice including
cART+BIIA-SG combination (blue, n=3, 2M+1F), cART (green, n=3, 3M), BilA-SG (red, n=3,
IM+2F) and Placebo (brown, n=3, 3M). Data represent mean = SEM with samples tested in
triplicates.
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Supplemental Figure 9. Bioavailability and the half-life of BilA-SG in NSG-HuPBL mice
adoptively transferred with pooled plasma derived from AAV-BilIA-SG injected mice. (A)
Experimental schedule. Briefly, a total of 2 ml pooled-plasma was collected from 11 NSG-
HuPBL mice at week 7, 9 and 11 after the AAV-BilA-SG injection. The BilA-SG concentration
was 11.75 ng/ul in the pooled plasma. 400ul-pooled plasma (~4.7ug) into each naive NSG-
HuPBL mice through i.p. injection. (B) Plasmas concentration was measured over time. Data
represent mean £ SEM. n=5, 3M+2F in the BilA-SG group.
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Supplemental Figure 10. Single high dose AAV-vectored BilA-SG monotherapy eliminates
HIV-1 infected lymphocytes in NSG-HuPBL mice. Tissue sections were extensively analyzed
using antibodies specific for HIV-1 P24 protein among the mice as described in Figure 6.
Infected mice treated with middle (4/5) or high dose (5/8) of AAV-BilA-SG had undetectable
P24 T cells in their spleens, lungs, intestines and brains by immunofluorescence staining 11
wpi. Representative tissue sections were derived from the spleens, lungs, small intestines and
brains of two AAV-BilA-SG high dose treated mice. Tissue sections were observed at 200X
magnification. The insets are enlarged images of individual cells pointed by corresponding
arrows.



