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Bisphosphonates (BPs) have been used to treat patients s e e Whole transcriptome analysis was performed on each TMA using the Nanostring GeoMx Digital
with osteoporosis and osteopenia for over a quarter of a o : -0 E -0 o (')' <;5, -0 Spatial Profiler (DSP).
century. BP treatment has been shown to: ‘ T ) . cen f HTMA and rod

. B Etidronate Clodronate Tiludronate W r‘l | n W r n r m n m n .
* Reduce skeletal re-modelling rate o, : ¢ -a I(-)I;TE i §ec;cjo s were taken from eac a ounte

ok ol A . staine
e Strengthen bones o O c " , , , ,
. Reduce fracture rates potaney | L 10 0 ] * Sytol13 (nuclear), PanCK (epithelial) and CD45 (immune) stained
, e R S The DSP uses target complementary sequences tagged with a photocleavable sequencin
There are two classes of BPs; non-nitrogenous such as - T = o 4 " g.f hp _ yd' . S 58 - P 4 ] Iq 4 gd
. (CH )3 CH, (CH ), = (CH ), CH, -
Clodronate and nitrogenous such as Zoledronate. il R - N S arcodes to identify each protein co.mg gene. equencing barcodes are photocleaved an
e -2 o on o o collected from each ROI, before the libraries are prepared, pooled and sequenced.
500 2000 1000 100 10,000

potency

Bisphosphonates work by inhibiting farnesyl
perphOSphate synthase, |eading to osteoclast apOptOSiS, Figure 1: Bisphosphonate structures and relative potencies for

Single cell deconvolution was performed by comparing previously published gene sets enriched

osteoclast inhibition. within different cell types to the whole transcriptome data collected from each ROI.
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gene expression throughout the body triggered by 1. Morphology Staining

and Probe Hybridisation

ZOIEd ronate treatment a nd to e| UCidate the mecha N ismS Figure 2: A. Nitrogen-containing BPs selectively inhibit farnesyl
pyrophosphate synthase (FPPS) within osteoclasts. B. Osteoclast

underlying this wide ra nge of non-skeletal effects. endocytosis of BPs from the bone surface leads to FPPS

inhibition and osteoclast apoptosis.!s! Figure 3: A. Nanostring GeoMx Digital Spatial Profiler (DSP). B. Workflow summary of testing FFPE tissue on the Nanostring GeoMx DSP.

2. Mouse Model

: Principal Component Analysis Differential Gene Expression
Female C57BL/6N mice were grown to twenty-two months old before P P Y | | . |
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Twelve tissues were harvested from each of the mice.

total = 17987 variables total = 17987 variables

The tissues were formalin-fixed, paraffin embedded and tissue
microarrays (TMAs) were generated using cores taken from 3-5 organs
of each mouse.
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Spatial transcriptomic analysis was performed on the Nanostring
GeoMx Digital Spatial Profiler to detect changes in gene expression
throughout the body in ageing and following Zoledronate treatment.
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Age Treatment Number of mice Tissues

2 month Untreated 6 Brain, fat, quadricep, gastrocnemius muscle, 27 - - ]
24 month | Vehicle-treated 6 heart, lung, kidney, spleen, liver, pancreas, small

5 intestine and skin Young, Aged, Aged,
untreated Vehicle Zoledronate
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3. Tissue Preparation and Regions of Interest (ROI) Selection 6. Next Steps

| | 5 e Following completion of whole transcriptome analysis on all tissues, bioinformatic analysis will be
rgan Region within Organ . .
e s o Heart Heart muscle performed, including:
2 month 24 month 24 month Skin Epithelial layer Stroma Hair follicle e Differential gene expression
Untreated Vehicle-treated - i i i itheli . .
¢ i Zoledronate-treated Small !ntestme leferentlate.d eplt.hellal Sm.ooth musc.le Crypts Stroma . Slngle cell deconvolution
(n=6) (n=6) (n=6) Liver Central vein region |Periportal region o ]
| | | Fat Fat * Gene set variation analysis
12 tissues per mouse harvested and frozen at -80°C Pancreas Ducts Acinar lslets o Pathway analysis
_ o . Kidney Collecting duct & Distal tubules & Glomerulus
Tissues thawed ar(‘g ‘io'lrmz"lr(‘ift'_"ed' p)araff'“ embedded proximal tubules | loop of Henle The outputs from this study will be used to determine the effect of Zoledronate treatment across
otal = Issues Lungs Bronchi Alveoli Stroma . . . . .
: . different tissues and better understand the ageing mouse model for this and future therapeutic
TMAs prepared and tested using DSP Spleen lymphoid sheet Mantle zone Red pulp studies.
(Total = 504 ROls) Quadricep muscle Muscle fibres
| SERIREIRIILE Muscle fibres Ultimately it is hoped that understanding the mechanisms underlying the wide-ranging effects of
Whole transcriptome analysis = ~20,000 genes / ROI muscle . . . . . .
(~10 million data points) Brain Pre-frontal cortex | Hippocampus |Cerebral cortex bisphosphonate treatment will allow us to identify potential therapeutics for age-related
diseases.
A small pilot study was performed using tissue frozen at -80°C to ensure the RNA within the tissue
was of sufficient quality for whole transcriptome analysis. References
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