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Distal Site accumulation of SHIV-
SF162P3 even with IV PGT121 
antibody given 24 hours prior to 
intravaginal challenge in rhesus 
macaques!

Liu et al. Science 2016



Can we track antibodies in vivo and how long 
does it take antibodies to get to mucosal 

surfaces following IV injection?



Antibody circulation following IV 
injection in rhesus macaques

plasma

How long does it take for antibody to 
achieve peak levels in the tissue?

Klein et al. JVI 2013



J Immunol Methods. 2017 Nov; 450: 66–72.
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Antibody delivery 
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VRC01(Anti-HIV monoclonal) and gamunex both 
take 1 week to fully saturate epithelium

24hrs          48hrs 72hrs      1wk

Gamunex-Cy3

VRC01-Cy5

24hrs

48hrs
72hrs



Antibody leaves the plasma and enters tissue

24hrs 48hrs 72hrs 1wk
2 phase antibody distribution
1. Tissue antibody loading phase: 
Antibody reaches the submucosa 
shortly after IV injection
2.    Tissue antibody saturation phase:
Antibody slowly distributes through the 
stratified squamous epithelium over 1 
week



Revisiting Liu et al. highlights 
suboptimal antibody accumulation at 
the site of challenge 24hrs after IV 
injection

FRT

FRT

Liu et al. Science 201



Can we block 
accumulation of virus 1-
3 days after challenge 
at the site of challenge 
and distal sites by 
changing the timing of 
antibody injection to 
give antibody more time 
to fill the stratified 
squamous epithelium of 
the vagina?

FRT

FRT



IV-Infusion groups consist of either Cy5-PGT121 or  
Cy5-DEN3 given at 2mg/kg at either -1 or -7 days prior 
to challenge

K01:The role of steady state broadly neutralizing antibody tissue 
levels in preventing distal site SHIV replication

K01#OD024882-01

Mentorship Team: Tom 
Hope and Ron Veazey

K01 advisor: 
Rich D’Aquila

Tech:
Flora Engelmann





PGT121 fluorescence in the vagina at 2mg/kg

Ann Carias



More antibody occupancy in vaginal 
epithelium in -7 day animals

Antibody occupancy 48hrs 
after challenge in vaginal 
epithelium

Example of - 7day animal at necropsy

Example of -1 day animal at necropsy



Enhanced protection at the site of challenge in 
animals that get PGT121 1 week before challenge

JB21 -7 day PG121
JT95 -7 day PG121

KJ97 -1 day PG121
KK15 -1 day PG121

HE07 -7 day DEN3 (sham)
HP54 -1 day DEN3 (sham)

KF31 -1 day PG121
KA61 -1 day PG121
KG33 -1 day PG121

IJ32 -7 day PG121
LH97 -7 day PG121

HG63 -7 day PG121

-7 day group, n=5

-1 day group, n=5

Sham group, n=2

3 pieces of vaginal tissue 
assessed per animal(n=5 per 
group)

3/15 tissues among -7 day group gag RNA positive
14/15 tissues among -1 day group gag RNA positive
5/6 tissues among sham group gag RNA positive48hrs post-intravaginal challenge



Cytokine levels in vaginal weck cels at 48hrs 

Mesoscale diagnostics (MSD) available in viral pathogenesis core



IL-15 elevated, close to significance

Mesoscale diagnostics (MSD) available in viral pathogenesis core



More response to virus genes upregulated in 
-1 day group

G0:0009615: Response to virus
Upregulated in -1 day animals compared to -7 day animals

PAEP and mir205 elevated in protected group(-7 day)



PAEP(progestagen-associated endometrial 
protein)
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-Member of the kernel Lipocalin 
family of Small transporters

-also known as human placental 
protein 14 (PP14) and glycodelin

-multiple glycosylation sites leading 
to different glycoforms



PAEP and NK cells
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Increased NK cells correlates with less virus

NKG2A

Counted 1440 NK cells across 30 
tissues and 10 rhesus macaques

NKG2A
AG3

Nikon A1
Spectral Imager

Evan Madden Will Howell  Anjelica Reyes



What about virus in the brain?

Liu et al  Science 2016

Basal Ganglia is positive 
for gag RNA 3 days after 
intravaginal challenge 
with SHIV-SF162P3

This is only seen in the 
PGT121 treated animals 
so perhaps Ab mediated



Basal Ganglia
Cerebellum

2/3 animals got -1 day IV ab infusion 2/2 animals got -1 day IV ab infusion

Virus in the brain 48hrs and 1 week after challenge, 
mostly in -1 day animal group

4/5 total animals where virus was found in 
the brain was from -1 day animals 



Response to virus/viral life cycle genes 
upregulated in positive tissue 
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RNA seq of RTqPCR positive vs negative tissue in CNS

R21MH125339

SIV RNA
GFAP
DAPI



Conclusions
• Viral RNA was detected in 5/5 animals at the site of challenge 

in animals that only had 1 day of PGT121 prior to challenge as 
opposed to 2/5 animals that received antibody 7 days prior.

• Transcriptomic differences were found in the vaginal tissue of 
these animals with increased response to virus genes in the 
animals that only had 1 day of PGT121 prior to challenge. 

• PAEP, known to regulate NK cells, was elevated in protected -7 
day group,  showed NK cell number correlated with less virus

• Trends towards increased viral RNA in the CNS of animals that 
received PGT121 1 day prior to challenge but need to increase 
the sample number



-Met Lena Al-Harthi who told me about faculty positions available at Rush

-Takeaway go to meetings not just for science but for networking too!
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