
 

 

1 

 

Supplementary Materials for 
 

Vaccine targeting SIVmac251 protease cleavage sites protects macaques against vaginal 

infection 

Authors: Hongzhao Li
1,

 †, Robert W. Omange
1,

 †, Binhua Liang
1,2,3,

 †, Nikki Toledo
1
, Yan Hai

1
, 5 

Lewis R. Liu
1
, Dane Schalk

4
, Jose Crecente-Campo

5
, Tamara G. Dacoba

5
, Andrew B. Lambe

6
, 

So-Yon Lim
7
, Lin Li

2
, Mohammad Abul Kashem

1
, Yanmin Wan

8
, Jorge F. Correia-Pinto

5
, 

Michael S. Seaman
7
,
 
Xiao Qing Liu

3,9
, Robert F. Balshaw

10
, Qingsheng Li

8
, Nancy Schultz-

Darken
4
, Maria J. Alonso

5
, Francis A. Plummer

1,2
††, James B. Whitney

7,11
, and Ma Luo

1,2,
*   

 10 

Correspondence to: ma.luo@canada.ca; Ma.Luo@umanitoba.ca 

 

 

This PDF file includes: 

 15 

 

Supplemental methods (moved from main manuscript with added details) 

Figures. S1 to S12 

Tables S1 to S14 (a Table S14 is added with catalog numbers of antibodies used for 

FACS analysis) 20 

  

mailto:ma.luo@canada.ca


 

 

2 

 

Supplemental Methods 

 

Viral load analysis. Viral RNA was isolated from plasma samples using the Maxwell 16 Viral 

Total Nucleic Acid Purification kit on the Maxwell 16MDx instrument (Promega, Madison WI). 

Viral RNA was then quantified using a highly sensitive qRT-PCR assay based on a previously 5 

published protocol (116). 

Bio-Plex multiplexed cytokine/chemokine assay. We used a customized  cytokine/chemokine 

panel targeting 14 (pro- or anti-) inflammatory cytokines/chemokines including Granulocyte 

Macrophage Colony Stimulating Factor (GM-CSF), Macrophage Chemo-attractant Protein 1 

(MCP-1), Monocyte Inflammatory Protein 1 alpha (MIP-1α), Monocyte Inflammatory Protein 1 10 

beta (MIP-1β), CCL5/RANTES, IFN-γ inducible protein 10 (IP-10/CXCL-10), Tumor Necrosis 

Factor alpha (TNF-α), Interferon gamma (IFN-γ), IL-1α, IL-8, IL-10, IL-17a, IL-1β, and IL-6. 

Mucosal inflammatory responses and cellular recall responses (see below) were measured using 

cervicovaginal lavage (CVL) and PBMC culture supernatant samples, respectively. Antibodies 

and protein standards used in these assays are listed in Table S9. The CVL sample collection 15 

method was described previously(13). For the CVL assay, PBS with 1% BSA (Assay buffer) was 

used both as general diluent and blank controls, while RPMI-1640 Culture Medium (Sigma, 

R8758-6X500ML) was used as diluent for standards and blank controls for the PBMC 

supernatant samples. In order to generate the standard curves, we prepared a cytokine/chemokine 

protein standard pool with final concentrations listed in Table S10, using PBS with 1% BSA as 20 

diluent. We then prepared eight four-fold serial dilutions of this cytokine/chemokine protein 

standard pool and transferred 50 µL of each dilution to a 96-well Bio-Plex Pro
TM

 Flat bottom 

plate (BioRad, Catalog# 171025001). Final standard curves were optimized and generated using 

Bio-Plex Manager 6.1 software, where coefficient of variation (%CV) was no more than 30% 
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and percentage of recovery was at least 70. 20 µg of capture antibody for each 

cytokine/chemokine type was coupled to 1.25×10
7
 Bio-Plex Pro™ Magnetic COOH Beads 

(BioRad, Catalog# MC10053-01) using Bio-Plex Amine Coupling Kit (Bio-Rad, Catalog# 171-

406001) according to the manufacturer’s suggestions and diluted to a final concentration of 

5×10
6
 beads/mL. 50 µL of undiluted sample was added to each well containing  ~420,000 5 

coupled magnetic beads/capture antibody type (1 in 600 dilutions) and incubated while shaking 

at high speed (~1000rpm) for 30 seconds, then at medium speed (~300rpm) for one hour on a 

plate shaker at room temperature. After washing the plate 3× (MAG3× setting on BioRad wash 

station) with wash buffer (PBS with 0.05% Tween20), 30 µl of biotinylated detection antibody at 

1µg/ml was added to each well and again incubated while shaking for 30 minutes at room 10 

temperature. After another routine wash, 50 µl of Streptavidin-PE in 1:100 dilution of BioRad 1× 

stock (Catalog# 171304501) was added per well and incubated while shaking for 10 min at room 

temperature. A final wash was performed and afterwards 125 µl of assay buffer was added to 

each well. After shaking the plate for 10 seconds, we ran the plate on a Bio-Rad Bio-Plex
TM 

200 

System. Each bead fluorescence intensity and corresponding protein concentration (pg/ml) were 15 

generated by Bio-Plex Manager 6.1 software. To take into account dilution variations during 

CVL sample collections, cytokine/chemokine concentrations were all normalized to total protein 

concentrations in the same sample. CVL total protein concentration was quantified using 

NanoOrange® protein quantitation kit (Thermo Fisher Scientific) according to the supplier’s 

protocol. 20 

MHC typing and Bio-Plex multiplexed antibody assay. Plasma IgG antibodies to SIV 

antigens were quantified by largely following the previously published protocols (22, 23) with 

slight modifications. Briefly, 20 µg of antigen peptide (synthesized by Genscript, Piscataway, 
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NJ) was coupled to 1.25 x 10
6
 Bio-Plex Pro™ Magnetic COOH Beads (Bio-Rad) using a Bio-

Plex Amine Coupling Kit (Bio-Rad). 50 µl plasma (1:80 diluted) was incubated with 2,500 

beads/antigen type. SIV-specific IgG was detected with phycoerythrin-labelled mouse anti-

monkey IgG (Southern Biotech, Birmingham, AL) at 5 µg/ml. Bead fluorescence intensities 

were acquired on the Bio-Plex 200 system (Bio-Rad) and converted to concentrations based on 5 

estimation using a PCS2 monoclonal antibody (National Microbiology Laboratory, Canada) as 

standard. 

High-resolution MHC typing was conducted by Wisconsin National Primate Research Center 

Genetics Services (https://www.primate.wisc.edu/?page_id=4512). 

IFN-γ enzyme-linked immunospot (ELISPOT) assay. Freshly isolated PBMCs (2-2.5 × 10 

10
5
/well) were stimulated for 16-18 hours in a 96-well pre-coated plate (ELISpotPLUS kit, 

MABTECH Inc., Mariemont, OH) at 37
o
C in a 5% CO2 incubator. Stimulation was performed 

with PCS peptide pool, targeting subsets of PCSs (PCS1-4, PCS5-8 and PCS9-12, respectively), 

at 2.5μg/ml per individual peptide. The sequences of these peptides (Sigma-Aldrich) were listed 

in Table S11. Cells stimulated with 5.0 µg/ml of concanavalin A (Sigma Chemical, St. Louis, 15 

MO) were used as positive control. All tests were performed in duplicate.  Wells were imaged 

with an AID ELISPOT reader (AID, Strassberg, Germany), and counted by AID EliSpot Reader 

version 3.2.3, with set parameters for spot size, intensity and gradient. Background (mean of 

wells without peptide) levels were subtracted from each well on the plate.  A response was 

considered positive if the mean number of SFCs of duplicate sample wells exceeded twice the 20 

background and was >50 SFC per 1 × 10
6
 cells. 

 

Cell culture of PBMCs and PCS peptide stimulation for analysis of multiple cytokine 

secretions or T cell subsets. 2.0×10
6
 PBMCs/ml in R10 media (RPMI1640-HyClone + 10% 

https://www.primate.wisc.edu/?page_id=4512
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FBS + 2% antibiotic/antimycotic, Thermo Fisher Scientific) were added into each well of a 96-

well plate, and cultured in media only (no-stimulation negative control), in the presence of 

0.001µg/ml PMA with 0.01µg/ml Ionomycin (positive control), or with 1.5µM SIV PCS peptide 

pools (Sigma-Aldrich, Table S11), overnight at 37
o
C with 5% CO2. Cytokines secreted into the 

culture supernatants were analyzed by the Bio-Plex multiplexed cytokine assay as described 5 

above. For flow cytometry analysis (with intracellular staining) of T cell subsets, PBMC culture 

and stimulation were performed in the presence of protein transport inhibitors, 50nL 

GolgiStop
TM 

(monensin) and 200nL GolgiPlug (brefeldin A). 

Animal anesthesia. Sedation (ketamine alone, or ketamine/dexmedetomidine, atipamezole for 

reversal) was provided during the experimental procedures. For anesthesia, animals were 10 

immobilized against the front of the cage by a squeeze back mechanism, and anesthetized using 

up to 7 mg/kg ketamine (i.m.) and up to 0.03 mg/kg dexmedetomidine (i.m.) to be reversed at the 

conclusion of a procedure by up to 0.3 mg/kg atipamezole (i.v. or i.m.). Any additional 

anesthesia was administered only in consultation with a WNPRC veterinarian. Alternative 

anesthesia would only be used as directed by a WNPRC veterinarian. The duration of anesthesia 15 

was usually less than 45 minutes. Monitoring of anesthesia recovery was documented every 15 

min until the animal was sitting upright, then every 30 minutes until the animal was fully 

recovered from the anesthesia. 
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Table S14.  List of fluorescent flow cytometry antibodies  

 

Name Company 

Catalogue 

Number 

LIVE/DEAD™ Fixable Blue Dead Cell 

Stain Kit, for 405 nm 
ThermoFisher L23105 

CD3 V500 (SP34-2) BD Biosciences 560770 

CD4 BV605 (L200) BD Biosciences 562843 

CD8 V450 (RP8-T4) BD Biosciences 560347 

CD127 PE-CF594 (HIL-7R-M2) BD Biosciences 562397 

CD107a PE-Cy5 (H4A3) BD Biosciences 555802 

IFNg BV786 (4S.B3) BD Biosciences 563731 

CD195 (CCR5) BD Biosciences 557752 

BCL-6 PE BD Biosciences 561522 

CD45RO APC-H7 BD Biosciences 561137 

IL-17A BV650 BD Biosciences 563746 

CD38 FITC HB7 BD Biosciences 340909 

CD69 APC FN50 BD Biosciences 555533 

Foxp3 V450 259D/C7 BD Biosciences 560459 

Foxp3 Human buffer BD Pharmaringen 560098 

IL-10 JES3-9D7 BD Biosciences 564050 

CD25 M-A251 BD Biosciences 555433 

PD-1 BV650 M1H4 BD Biosciences 564324 

Cytoperm/Cytofix Plus permeabiliziation 

solution kit with BD Golgistop/plug BD Biosciences 554715 

Brilliant Stain Buffer BD Biosciences 563794 

 

 


