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CENTER FOR AIDS RESEARCH
IN CHICAGO

Seminar Series 2015-16

Thursday | 15t Annual Third Coast CFAR Symposium
March 31, 2016

1:30 — 7:00 PM | Building Academic-Public Health Partnerships to

Baldwin Auditorium | End the HIV Epidemic

Lurie Cancer Center
Northwestern University | Schedule and presenters available at

303 E. Superior Street http://www.thirdcoastcfar.org /symposium

Monday | Dan Barouch
September 26, 2016 | Professor of Medicine, Harvard Medical School
Director, Center for Virology and Vaccine Research at Beth
Israel Deaconess Medical Center

12:00-1:00 PM

Wieboldt Hall, Room 421
Northwestern University
Chicago Campus

*videoconference available
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Antibody-mediated protection against

PGT121
SHIV challenge includes systemic 5 N
clearance of distal virus £ T 11"
£ s .} f 'is /
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Can we track antibodies in vivo and how long
does it take antibodies to get to mucosal
surfaces following IV injection?
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Antibody circulation following IV

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

Klein et al. JVI 2013



Human IgG {(mg/ml)
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Gamunex-Cy5
Gamunex-Cy3

10G-Cy5 19G-Cy3 Mix

0.98 Fluorophores/Ab
2.1 Fluorophores/Ab

Joumal of Immumological Methods 450 (2007) 66-72

Contents lists available at Sciencelirect

Journal of Immunological Methods

journal homepagae: www.elsavier.com/locate/jim

Research paper

Long-term direct visualization of passively transferred fluorophore-
conjugated antibodies
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Antibody delivery

to vaginal
epithelium

Red=background

Green=VRCO01
Background

clarified tissue
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s meJournal Anatomic Distribution of Intravenously
% Immunglo Injected IgG Takes Approximately 1 Week to
8y Achieve Stratum Corneum Saturation in

Vaginal Tissues

This information 1s current as
of June 23, 2021. Ann M. Canas, Jeffrey R. Schneider, Patrick Madden,

Ramon Lorenzo-Redondo, Mariluz Arainga, Amarendra
Pegu, Gianguido C. Cianci, Danijela Maric, Francois
Villinger, John R. Mascola, Ronald S. Veazey and Thomas
J. Hope

J Immunol published online 23 June 2021
http://www jimmunol.org/content/early/2021/06/23/jimmun
01.2100253

Tom Hope

Ann Cari
nh Lanas Ramon Lorenzo-Redondo
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VRCO1(Anti-HIV monoclonal) and gamunex both

take 1 week to fully saturate epithelium
24hrs _ ﬁ_k 1wk

—

VRC01-Cy5
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Vaginal Tissue MFI
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Antibody leaves the plasma and enters tissue

C
B Tissue antibody  Tissue antibody

loading phase saturation phase
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1
[Plasma IgG]/Tissue MFI
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Time (hrs)
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
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Revisiting Liu et al. highlights
suboptimal antibody accumulation at

the site of challenge 24hrs after IV

Injection

1004

(%) eaiy |ejo) Jad ealy qy

24

ol WSS ey
esd gibuer) Eseg
el WNIPGRED
EEE AN

we=a sfun

weew gniudy]

Liu et al. Science 201

B MOLDEY oUsh

== ypods

L LT

Bosn BPON UYWAY Aoy

Been ppoN YdwiA ) SuooeR

el ppop ydwdy puniuy)

Ess opof) UdWAT e

sees apop ydwidy s juasay

el NP

= U

el WIDET

[ -.—..-..m—_

ien wounkar

[ ] [TRGIE: ool

ween apop YdwA SiuoeRiEd

#=sm apop ydwily peeg

5, 5%_opon ydwky AP meyues
iy h-ﬂhﬂ... L all fo2 * Lads + ERL

EE aqn) venogey

BasE grue|n

B0

s o evben Py

el = pubes-pin

wesm | uBes Py

‘ Gamunex E VRCO1-WT



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?
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Mentorship Team: Tom
Hope and Ron Veazey

KO1:The role of steady state broadly neutralizing antibody tissue
levels in preventing distal site SHIV replication

SHIVSF162P3

Intravaginal
Challenge
-7 day -1 day
Antibody Antibody 48 hour 1 week
Infusion Infusion Animal Animal —
Group 1 Group 2 Necropsy™** Necropsy™* K01 advisor: Tech:
I, J # 1 i # _l Flora Engelmann
* ok ok ok ok * X I
| | | | | | | 1 | | | | | | 1
-7 -1 0 2 7
Time (Days)

I\VV-Infusion groups consist of either Cy5-PGT121 or
Cy5-DENS3 given at 2mg/kg at either -1 or -7 days prior
to challenge

KO1#0D024882-01
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A. PGT121-Cy5 or sham
DEN3-Cy5 (2mg/kg)

Cy5-1gG IV
injection at -1@

or -7 days

Intravaginal
challenge at
day O with

SHIV-SF162P3

DNA for viral
gag qPCR

Necropsy at day 2
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PGT121 fluorescence in the vagina at 2mg/kg

KJ97
72hrs post IV
Injection

Vagina

Ann Carias
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More antibody occupancy in vaginal
epithelium in -7 day animals

Example of - 7day anlmal t necropsy Antibody occupancy 48hrs Plasma levels at time of challenge
= after challenge in vaginal 25+
epithelium = 204 )
(VEE 3 45- -
o
=
g 10
S
® & 3]

——t 0-
7 -1

(3]
o

Vaginal tissue lysate at time of necropsy

FN
|

Ab area per total area(%)

o

Vaginal Tissue IgG (ng/100ug)
N
1
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Enhanced protection at the site of challenge in
animals that get PGT121 1 week before challenge

100000 1  Gag RNA at the site of challenge at 48hrs after challenge (12 animals) ;7 day group, n=5 3 pieces of vaginal tissue
JB21 -7 day PG121 .
= JT95 -7 day PG121 assessed per animal(n=5 per

|
A HG63 -7 day PG121
¢ 1J32-7 day PG121 group)

v LH97 -7 day PG121

alents

120065 Percent of tissue per animal that is gag RNA postitive

1.5+

-1 day group, n=5
o ? ® KJ97 -1 day PG121
¢ ® KK15 -1 day PG121

A&k

1000 - [ ] A KF31 -1 day PG121
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-
o
1
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o
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¢ Sham group, n=2
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EHP54 -1 day DEN3 (sham)

% of tissue gag RNA positive
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& 3/15 tissues among -7 day group gag RNA positive
X R\ 14/15 tissues among -1 day group gag RNA positive
48hrs post-intravaginal challenge 5/6 tissues among sham group gag RNA positive
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Cytokine Concentration

Cytokine Concentration

Cytokine levels in vaginal weck cels at 48hrs
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Mesoscale diagnostics (MSD) available in viral pathogenesis core
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IL-15 elevated, close to significance

IL-8(HA)
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More response to virus genes upregulated in
-1 day group

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

Z Scores of Normalized Counts

| Group
PAEP
MIR205
FNDC9
LAMP3
ATP1A2
FADS2
NAP1L3 0
IGSF21
PCDH9 ) ) o
RASL12 = g5 GO0:0007268: chemical synaptic transmission
Egﬁzm GO0:0043269: regulation of ion transport
ASTN{ 1 GO0:0015844: monoamine transport
g‘lfg;i ; GO0:0007626: locomotory behavior
CTLA4 | G0:0002790: peptide secretion
HEY2 | G0:0098742: cell-cell adhesion via plasma-membrane adhesion molecules
S 1 ] G0:0090075: relaxation of muscle
LOC693837 l—gJ ; e on _—
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SNAP25 | G0:0001504: neurotransmitter uptake
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DYNG1H ] hsa04270: Vascular smooth muscle contraction
SYP ] GO0:0010035: response to inorganic substance
s ] G0:0003158: endothelium development
VMO1 GO0:0002683: negative regulation of immune system process
:gzm GO0:0071804: cellular potassium ion transport
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AKS5 T T T T
SYT2 0 2 4 6 8
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SNCG
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MAP1B
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pusP2s G0:0009615: Response to virus
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aNAD! Upregulated in -1 day animals compared to -7 day animals
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PAEP(progestagen-associated endometrial
protein)

-Member of the kernel Lipocalin
family of Small transporters

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

lacdiNAcanalogue of Lewisg*
sialylated lacdiMAc

. lacMAc
m r{aoooob sialylated lacNAc

|_§:?; %}0& Lewis¥
o L T
o 5
i High mannose
nno
a i

-multiple glycosylation sites leading
to different glycoforms
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PAEP and NK cells

A

FULL TEXT ARTICLE %
Glycodelin regulates the numbers and function of peripheral
natural killer cells N

Akanksha Dixit and Anjali A. Karande
Journal of Reproductive Immunology, 2020-02-01, Volume 137, Article 102625, Copyright © 2019 Elsevier B.V.

> Hum Reprod. 2019 Apr 1;34(4):689-701. doi: 10.1093/humrep/dey378.

Glycodelin-A stimulates the conversion of human
peripheral blood CD16-CD56bright NK cell to a
decidual NK cell-like phenotype

> Am J Reprod Immunol. 1991 Dec;26(4):137-42. doi: 10.1111/j.1600-0897.1991.tb00713.x.

Suppression by human placental protein 14 of natural
killer cell activity

22
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Increased NK cells correlates with less virus

NK cell count vs viral RTqPCR in -1 day animals

5 15—
Yellow: PGT121(bNAb) L NK* CELL COUNT

N
(3]
]

. p<0.05

-
o
1

NKG2A

- N
(3] o
1 1
—

NK Cell count
(4,1
1

(ave 20 fields of view)

Average Cell Count
Per Feild of View
(20X Magnification)

T T 1
100 1000 10000 100000 0-
Viral RNA copies/1028 cell equivalents 5 85l o 1
(ave 3 pieces of tissue) O yN O D
SEEE

-
(3.} o
1 1

Counted 1440 NK cells across 30
tissues and 10 rhesus macaques

Evan Madden Will Howell Anjelica Reyes

Nikon A1
E Spectral Imager
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What about virus in the brain?

PGT121
5" g ~ Basal Ganglia is positive
. | , iz for gag RNA 3 days after
;. N/ intravaginal challenge
3. . WY v with SHIV-SF162P3
g - | This is only seen in the

LTS RR T TR R ARARARETY | PGT121 treated animals
so perhaps Ab mediated

T3 8d b SEEEEE 55 sER
T sﬁsagiiﬁﬁiéiaﬁ:-gé
PREOS o5 s 00855555 226 B3
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Virus in the brain 48hrs and 1 week after challenge,
mostly in -1 day animal group

mVirus in the brain 48hrs after challenge Virus in the brain 1 week after challenge
t _ _ L] Cerebellum

§ G000 Basal Ganglia o RNA é 80000-

E . e DNA 3

8 d?.,- 60000- ° ® RNA
3 . 3 e DNA
® 1000 % o 40000-

= )

= -

(/)] ]

o & & 20000-

g g

o 8 ¢

‘_3 100 I 1 ] © 0 T f

S JT95 KJ97 KK15 S LF52 LG89

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

Review Article | Published: 11 April 2018

i . . The basal ganglia and the cerebellum: nodes in an
4/5 total animals where virus was found in integrated neework

the brain WaS from -1 day animals Andreea C. Bostan ™ & Peter L. Strick &

Nature Reviews Neuroscience 19, 338-350(2018) | Cite this article
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Response to virus/viral life cycle genes
upregulated in positive tissue

RNA seq of RTqPCR positive vs negative tissue in CNS

R-HSA-8953854: Metabolism of RNA

R-HSA-1280215: Cytokine Signaling in Immune system
G0:0022613: ribonucleoprotein complex biogenesis
G0:0044257: cellular protein catabolic process
G0:0006914: autophagy

G0:0097190: apoptotic signaling pathway
R-HSA-72203: Processing of Capped Intron-Containing Pre-mRNA
G0:0007005: mitochondrion organization

G0:1903827: regulation of cellular protein localization
G0:0009615: response to virus
G0:0019058: viral life cycle
G0:0030162: regulation of proteolysis

G0:0006091: generation of precursor metabolites and energy
G0:0043068: positive regulation of programmed cell death
G0:0002274: myeloid leukocyte activation
hsa05169: Epstein-Barr virus infection
G0:0022411: cellular component disassembly
R-HSA-3700989: Transcriptional Regulation by TP53
G0:0006457: protein folding

R-HSA-446203: Asparagine N-linked glycosylation

-og10(P)

M) Imaging the CNS SIV reservoir in a cART cessation model

National Institutes

of Health Schneider, Jeffrey Robert

Rush University Medical Center, Chicago, IL, United States R2 1 M H 1 25339
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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
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Fostering interdisciplinary collaborations on HIV and substance use among

young men who have sex with men in Chicago
* Third + Coast *+ CFAR *

Wednesday, February 27, 2019 1-5:30 PM Baldwin Auditorium 303 E. Superior St. Chicago, IL 60611

CENTER FOR A1DS RESEARCH

IN CHICAGO

We invite you to join a symposium on February 27, 2019 highlighting the RADAR cohort’s
scientific contributions to HIV research and success in catalyzing over two dozen additional
studies.

O
<
Presentations will highlight some of the latest findings on PrEP, HIV incidence, viral v
suppression, and substance use. Speakers will also describe findings from some of the 25 o‘ o
additional projects built out of RADAR, encompassing implementation science, biomedical \’
prevention science, and innovative network modeling techniques. The symposium is an

opportunity for us to disseminate the diversity of findings from both this NIDA U01 cohort R A D A R

and the breadth of sub-studies, discuss emerging methodologies, and inspire new
collaborations.

-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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K01 mentors VRC Thanks
Thomas Hope John Mascola T
Ronald Veazey = Amarendra Pegu

Veazey Lab
Meagan Watkins

Schneider Lab
Michelle Ash Rush University

Anjelica Reyes Lena Al-Harthi

Hope Lab = o ] ’ ;
Flora Engelmann 0t & 0o Wiliam Howel
Ann Carias lHllam Rowe

. Sam Welninksi  Billv Nauven
Mike McRaven Pavan Bhimall y Rauy

Gianguido Cianci ; q % H 1Y, ;

Lisette Corbin e R
K01 Supplies Schne|der Lab 2023_“

Northwestern Dan Barouch-SHIV-SF162P3 SR EE——

Ramon Lorenzo- Dennis Burton and Devin Sok-

Redondo 5?__fTL1,?1/DEN3_ t o oen NUseq Core

Richard D’Aquila pfotoégf”'ass's ance with q Ryan Embry Funding

Elena Martinelli Matthew Schipma K010D024882

R21MH125339



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Antibody circulation following IV injection in rhesus macaques
	Slide Number 6
	Antibody delivery to vaginal epithelium
	Slide Number 8
	VRC01(Anti-HIV monoclonal) and gamunex both take 1 week to fully saturate epithelium
	Antibody leaves the plasma and enters tissue
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	PGT121 fluorescence in the vagina at 2mg/kg
	More antibody occupancy in vaginal epithelium in -7 day animals
	Enhanced protection at the site of challenge in animals that get PGT121 1 week before challenge
	Cytokine levels in vaginal weck cels at 48hrs 
	IL-15 elevated, close to significance
	More response to virus genes upregulated in -1 day group
	PAEP(progestagen-associated endometrial protein)
	PAEP and NK cells
	Increased NK cells correlates with less virus
	What about virus in the brain?
	Slide Number 25
	Response to virus/viral life cycle genes upregulated in positive tissue 
	Conclusions
	Slide Number 28
	Thanks

