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Anticancer immunotherapy by CTLA-4

blockade relies on the gut microbiota
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2018 — Microbiome linked to clinical PD1 blockade outcomes

Scien
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The microbiome influences patient
response to immunotherapy
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PIM antibiotics exposure pre-CAR-T associates with

poor survival outcomes Gl

Survival probability (%)
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Retrospective multi-center analysis

» Patients undergoing CD19-targeted CAR-T cell therapy (axicabtagene
ciloleucel, n=111, or tisagenlecleucel, n=43)

 Treated as standard-of-care

* Participating centers from the United States (MD Anderson, n=58, Moffitt, n=44)
and Germany (Heidelberg, n=18, Munich, n=31, Regensburg, n=3)

Stein-Thoeringer, Nature Medicine, 2023



Effects of antibiotics (given within 3 weeks before
CAR-T infusion) on progression-free survival
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Effects of antibiotics on overall survival and
progression incidence

B 100%- U.S. and German cohorts combined C 100%- U.S. and German cohorts combined
75% 1 75% "
o=t
o
7
8 50% 1 -+~ no antibiotics, n=99 © 50%:- -+ no antibiotics, n=99
antibiotics, n=55 S antibiotics, n=55
=0.00037 & .
5% P 25% p=0.017
0%1_ ' ' . . 0% ' ' [ .
0 182.5 365 5475 730 0 1825 365 5475 730

Days after CAR-T infusion Days after CAR-T infusion



Effects of specific antibiotics on progression

-Log10 p value
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Effects of high-risk antibiotics on fecal microbiome
composition
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Microbiome skepticism — previous antibiotic use
linked to higher disease burden

Serum LDH PET Scan
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progression

We see an association of antibiotics with disease
progression across LDH levels
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Evaluating effects of antibiotics in an immune-competent
model of anti-CD19 CAR-T therapy
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Meropenem pre-treatment impairs CAR-T tumor control

Tumor growth curve
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Meropenem pre-treatment impairs CAR-T tumor control

Survival curve - non-CAR-T groups Survival curve - CAR-T groups
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MetaCyc Pathway: peptidoglycan biosynthesis V

(B-lactam resistance)
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MetaCyc Pathway: peptidoglycan biosynthesis V
(B-lactam resistance)

Progression incidence (%)
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MetaCyc Pathway: peptidoglycan biosynthesis V
(B-lactam resistance)

Some taxa known to possess this pathway include @ : Enterococcus faecium
Expected Taxonomic Range: Actinobacteria <actinobacteria>, Firmicutes

Synonyms: penicillin resistance; B-lactam resistance



MICROBIOME

Enterococcus peptidoglycan remodeling promotes

checkpoint inhibitor cancer immunotherapy Griffin, et al, Science, 2021
Klupt, et al, Elife, 2024

Matthew E. Griffin'2, Juliel Espinosa’, Jessica L. Becker', Ji-Dung Luo3, Thomas S. Carroll?,
Jyoti K. Jha*, Gary R. Fanger*, Howard C. Hang'?*
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MICROBIOME

Enterococcus peptidoglycan remodeling promotes

checkpoint inhibitor cancer immunotherapy Griffin, et al, Science, 2021
Klupt, et al, Elife, 2024

Matthew E. Griffin'2, Juliel Espinosa’, Jessica L. Becker, Ji-Dung Luo®, Thomas S. Carroll®,
Jyoti K. Jha*, Gary R. Fanger*, Howard C. Hang'?*
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MICROBIOME

Enterococcus peptidoglycan remodeling promotes
checkpoint inhibitor cancer immunotherapy Griffin, et al, Science, 2021

Matthew E. Griffin'2, Juliel Espinosa’, Jessica L. Becker’, Ji-Dung Luo3, Thomas S. Carroll®,
Jyoti K. Jha*, Gary R. Fanger*, Howard C. Hang'?*
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CD19 CAR-T patients: higher plasma MDP levels associated

with improved PFS/OS
Muramyl Dipeptide
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MDP analogs enhance CAR T killing in presence of monocytes
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MD Anderson
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