Tardigrade-based mRNA
therapy for radioprotection

Gene Delivery and Gene Editing — Session 2

Ameya Kirtane, PhD A
Brigham and Women'’s Hospital, Harvard Medical School
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Radiation-induced mucositis

O Maria et al, Front. Oncol., 2017
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Extremotolerant tardigrades

Hashimoto et a/, Life, 2017

Kirtane, Bi ef a/,, Nature Biomedical Engineering, /17 press
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Tardigrade species State Radiotolerance
(LD50)
Macrobiotus aveolatus Dehydrated 5700 Gy
Hydrated 4700 Gy
Hydrated 2500 Gy
_ , _ Dehydrated 3000 Gy
Richtersius coronifer

Dehydrated 10240 Gy
Dehydrated 2000 Gy
Dehydrated 2000 Gy
Ramazzottius Hydrated 4000 Gy
varieornatus Dehydrated 4000 Gy
Hypsibius dujardini Hydrated 4180 Gy
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Tardigrade damage suppressor (Dsup) protein
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Hashimoto ef a/, Life, 2017
Chavez et al, eLife, 2019
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Strategy

Head & neck cancer

1-253)‘ ’Sff:f Tardigrade

Nanoparticles
direct injection

Dsup pretreatment — ¥ Tumor death &
normal tissue protection

Radiation
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Dsup protein protects Vi‘:l"\
tardigrade from radiation Ulﬁ

Dsup mRNA

Prostate cancer

Kirtane, Bi et a/, Nature Biomedical Engineering, /n7 press
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Polymer-lipid nanoparticles produce potent transfection in vitro
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DSup mMRNA protects cells from radiation in vitro

Treat Sort Irradiate Plate Count
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GFP mRNA Dsup-GFP mRNA GFP mRNA Dsup-GFP mRNA

Oral epithelial cells Colon epithelial cells

Data is represented as mean + SD, n=5-10, *p<0.01, **p<0.005
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DSup mRNA nanoparticles reduce DNA damage
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DSup mRNA nanoparticles reduce DNA damage

Control mRNA NP Dsup mRNA NP
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Gruosso et al, EMBO Mol Med, 2016
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DSup mRNA nanoparticles reduce DNA damage in vivo

Data is from 3
samples/mouse, 7 mice/
group; p values are
calculated using One-way
ANOVA, post-hoc Bonferroni

INTEGRATING

CRS 2024 s Exposition Delivery Science
‘.-'.'....... — JULY 8-12, 2024 «- BOLOGNA, ITALY ACROSS DISCIPLINES

OOOOOOOOOO ED RELEASE SOCIETY A\ll]lllall )lccli]lg




Summary

* Addition of cationic polymers to lipid nanoparticles enhances their
transfection efficacy

* Pre-treatment with dsup-mRNA nanoparticles enhances resistance to
radiation induced DNA damage

Prostate Cancer

American .
< Cancer L& Fo.undatnon
1 soc'ety- * Curing Together.

,.4._.;5:1"':'.- CONTROLLED RELEASE SOCIETY 4\llllll&ll )lCCﬁll(‘.’: |NTEE;RAT|NC‘; f
C RS 2 O 24 ao EXposition Delivery Science

35.'-.........“. JULY 8-12, 2024 + BOLOGNA, ITALY ACROSS DISCIPLINES



