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vivo. We designed mMmRNA to encode a fluorescent-
fLuciferase fusion protein to determine mRNA expression Fig 1. A: Diagram of LNP structure encapsulating the mRNA cargo. The LNP-mRNA product is then tested in cells and skin explants. B: The fusion protein mRNA
and therefore LNP localisation, via bioluminescent and “cargo” encodes mGreenlantern and firefly luciferase, fused with a short linker molecule in between. It was inoculated in mice intramuscularly. Then the luciferase
fluorescent signalling substrate luciferin was inoculated intraperitoneally. Mice were imaged using the Spectral Imaging Ami HTX system for successful bioluminescent and fluorescent
. signalling from protein production in vivo.
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For th.IS : project, we generated Constructs .for N Vvitro Fig 2. Quantification of the luciferase activity in cells transfected with the  Fig 3. Luminescence detection in human skin explants inoculated with LNPs.
transcription to  produce mMRNA encoding for a mRNA from the fusion protein mGL-fLuciferase in different cells lines: HEK  Skin explants were prepared by removing the bottom layer of fat and cutting a
MmGreenlantern (mGL) f|uor0phore and ﬁreﬂy luciferase 293T, Hela, THP1, and HepG2. The mRNA derived from these constructs 1cm? slice. The explants were then injected with LNPs containing 2.5 ug of

fl fuSi tein. Th ted MRNA tested - expressed well in a range of cells lines. MRNA. We observed a lower luciferase activity in skin explants injected with
( UC)’ usion protein. € generatea m was tested using MRNA for the fusion protein compared with the activity for skin injected with fLuc

transfection with LNPs and lipofectamine into several cell alone.
lines and in human skin explants before testing in animals.

. . . Dose mRNA (ug) Vol (pL)
In Balb/c mice, the LNPs were inoculated intramuscularly A B
using C12-200 as an ionisable lipid. Protein expression in - Control 12ul 24ul 48ul
vivo was visualised in a non-invasive manner using an Ami 55 5 10
HTX (Spectral Imaging). For ex vivo visualisation animals ool < 1.5x10°- v oo
were culled, and organs were exposed to luciferin and o o 12u
Imaged in the Ami HTX to visualise the luciferase activity. 5 § 1.0x10°- ° 24ul
g g e 48Ul
=%
s S5 5.0x10% H
= -
Conclusions S [ . | | i . 48h
control  12ul 24ul 48ul
: : : 6x108 -
» Our mRNA for fluorescent-fLuciferase fusion proteins . e control
allow us to detect the biodistribution of LNPs carrying 5T 4eaos ’ Z“:
! ! : " *107 = L u
MRNA in cells, skin explants and mice. ¢ 3 o 48
S 9 72h
S 2 2x10°-
» In vivo luminescence signalling showed biodistribution of | | ‘ \ |
the LNPs was mainly in muscle, liver and spleen. 0-Lrrrrrrrr BARaRIaass e Luciforase (2ug mRNA) fLuc-mFL
. control  12ul 24u| 48ul oo
6x10 o e control @~ control
. . ol 4 12ul
» The concentration of mMRNA determines the strength of S o * 25ug 1° & 2
. . . . = O 4x107 - J
the luminescence signal in vivo, but volume does not. 5o 410 ° S 53 1 A
iE’ § . e 10ug gé .
» Use of optical imaging modalities reduced the number of e T ﬂ I e Y .
mice needed for the experiments, as we used the same orescence 0leoreos oll oalle 10°-
mice across multiple time points. lungs liver Spleen o — SR e
24 48 72h

A : : : Fig 4. A: Biodistribution of LNPs (C12-200 + mRNA) in mice. The intensity of the luminescence signal correlated with the amount of mMRNA delivered by LNPs in

> Curren_tly We are _quan_tlfymg_ the fluorescence In VIVO, Vvia vivo. Ex vivo the main organs that showed a signal were muscle (site of injection), liver, and spleen. B: Effect of volume variation for inoculation of LNPs. Volume

FACS in mouse dissociated tissues. variation during inoculation of LNPs does not affect the amount of luminescence signal derived from the same amount of mMRNA. The dose was 2.5 ung of mRNA and
was inoculated in 12 ulL, 24 uL, and 48 uL. The group control was inoculated with 12 uL of PBS. The same mice were used for each time point.
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