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Acetalated Dextran is an Acid Sensitive & Tunable Biopolymer
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Ainslie Lab Ace-DEX Platforms

Drug Delivery Applications
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Central Nervous System Breakdown in Multiple Sclerosis (MS)
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Most common CNS
Inflammatory disease

* 350,000 in USA

Damage caused by
autoreactive T cell attack
myelin and B cells

Results in axonal and
neuronal loss

Currently drugs are
administered systemically

e Steroids
* Anti-Interferon

Causes non-specific
immune dampening

* Opportunistic
infections




Both Autoreactive T cells and B cells contribute to MS pathogenesis
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Targeting Antigen-Specific T, and B, ., May Improve

Outcomes
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Generation of T Regulatory Cells (T, )
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Ace-DEX MPs Have Been Previously Applied to MS Mouse
Model: Experimental Autoimmune Encephalomyelitis (EAE)

Relapsing-Remitting Model Primary Progressive Model
Tolerogenic agent: Rapamycin (Rapa) Tolerogenic agent: Dexamethasone (DXM)
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In vitro FOXp3 expression in T cells co-

cultured with Treated Dendritic Cells
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Spray Dried Ace-DEX MPs versus previous emulsion particles
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Acetalated Dextran Microparticles
(AMPs) encapsulating myelin
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B Cells are MP+ via Flow in the Subcutaneous Depot, Draining
Lymph Nodes, and Spleen
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Acetalated Dextran MPs (AMPs) Surface-Associate with B Cells

Red is DiD labeled AMPs. Green is CellTracker Green

Lukesh et al. Nat Comm in revision



Dendritic Cells Internalized AMPs, While T Cells Do Not
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B cell Association was Unique to Spray Dried AMPs and Led to IL-10
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Conclusion: AMPs Associate with B Cells Leading to IL-10 Production
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Can AMPs Facilitate B Cell Antigen
Presentation to T Cells Tolerogenically?



B Cells Tolerogenically Present Antigen to T Cells
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AMPs Reduce Cytokine Production in B-T Cell Co-Culture
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AMPs Increase Tr1 Cells in B-T Cell Co-Culture
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Conclusion: AMPs Led to Multiple Regulatory Mechanisms In Vitro
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Can AMP-Bs Lead to a Therapeutic Effect in
EAE when Loaded with a MOG4; 7



MOG-AMP-B Treatment Reduces EAE Clinical Score
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MOG controls = pooled
group of MOG-AMPs

administered i.p. and
s.c. and MOG-PMPs
with B cells. (n=16 total)
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Our likely mechanism of AMP mediated tolerance
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How do MOG-AMP-Bs Traffic Post-Injection
in EAE Mice?



One Day Post-Injection, MOG-AMPs Separated from B Cells in EAE Mice
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AMPs Primarily Trafficked to Spleen by Day 1
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B Cells Trafficked to Cervical Lymph Nodes with Increased MHCII by Day 3
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WW’ to B cells.

29 AMPs facilitate B cell antigen presentation to T
wstey cells tolerogenically.

Overall

Conclusions

"\ MOG-AMP-Bs led to a therapeutic effect in
EAE.

a- MOG-AMPs and B cells separate post-injection
and traffic to the spleen and cLN respectively.

' '""l‘/"ldél"AM' """



Acknowledgements - Ainslie Lab

Tolerogenic Vaccines and Therapies

* Drs. Eric Bachelder,

* Nicole Rose Lukesh, George (Brian) Barbery, Kiersten
Clark

» Past: Stephen Ehrenzeller, Drs. Denzel Middleton,
Rebeca Stiepel, Sean Simpson, Chris Genito, Md Jahir
Islam

* Collaborators: Drs. Roland Tisch, Mireia Guerau

Vaccine Delivery

* Drs. Eric Bachelder, Luis Ontiveros Padilla

» Erik Pena, Dylan Hendy, Grace Williamson, Connor
Murphy

« Past: Drs. Naihan Chen, Matthew Gallovic, Archana Krovi,
Meital Levi, Eva Amouzougan, Cole Batty, Liubov Lifshits,
John Roque and Mr. Timothy Dixon

* Collaborator: Drs. Ted Ross, Herman Staats, Soman
Abraham, Jenny Ting

Scaffolds
» Drs. Eric Bachelder, Elizabeth Gurysh
* Ryan Woodring
» Past: Dr. Kathryn Moore, Erik Pena
» Collaborator: Drs. Shawn Hingtgen, Peter Fecci

NATIONAL CANCER INSTITUTE

¥ E)O]in]s

Funding
RO1 AI187725 (Pl)

RO1 CA257009 (PI)
RO1 Al167099 (PI)
75N93019C00052
RO1 Al147497 (Pl)
RO1 DK130225 (PI1)
RO1 Al141333

U19 AI109784

RO1 Al137525 (PI)
RO1 Al125147 (Pl)
Eshelman Institute for
Innovation

IM\RSICO

Fellowships:
NIH F32 (Gurysh)

NSFGFP (Moore)

PhRMA Foundation (Gurysh)
Ford Foundation (Stiepel)
PharmAlliance (Woodring)

NIH)

National Institute of
Allergy and
Infectious Diseases

National Institute of
Diabetes and Digestive
and Kidney Diseases

T BlueSky @kristy-ainslie-lab.bsky.social
b £ /7 IG @Ainslie Lab



	Slide 1: Engineering Tolerance: Acetalated Dextran Microparticles in the Generation of B-regs and T-regs
	Slide 2: Acetalated Dextran is an Acid Sensitive & Tunable Biopolymer
	Slide 3: Ainslie Lab Ace-DEX Platforms
	Slide 4: Central Nervous System Breakdown in Multiple Sclerosis (MS)
	Slide 5: Both Autoreactive T cells and B cells contribute to MS pathogenesis
	Slide 6: Targeting Antigen-Specific Tregs and Bregs May Improve Outcomes
	Slide 7: Generation of T Regulatory Cells (Tregs) 
	Slide 8: Ace-DEX MPs Have Been Previously Applied to MS Mouse Model: Experimental Autoimmune Encephalomyelitis (EAE)
	Slide 9: In vitro FOXp3 expression in T cells co-cultured with Treated Dendritic Cells
	Slide 10
	Slide 11: B Cells are MP+ via Flow in the Subcutaneous Depot, Draining Lymph Nodes, and Spleen 
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Our likely mechanism of AMP mediated tolerance 
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29: Acknowledgements – Ainslie Lab


  ±


  𝜇


  𝜇


  𝜇

