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Do Cells of Intervertebral Discs with type 1 Modic Change on MRI show a History of Impaired Spinal Fusion? (100381)
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INTRODUCTION: Type 1 Modic changes (MC1) in the spine on magnetic resonance imaging are believed to be related to changes in the crosstalk of the intervertebral disc
(IVD) with the neighbouring bone-marrow of the vertebrae and to contribute to low back pain [1]. Here, we hypothesized that cells of the MC1 discs possess a specific
transcriptome that is di!erent to relatively healthy non-degenerative cells coming from trauma.

METHODS:13 IVDs were sampled with written consent from seven patients, four IVDs from three trauma (“control”) and nine IVDs from four chronic low back pain
patients diagnosed with MC1. Total RNA was extracted and purified by silica columns from passage 0 cells that were expanded in normoxia in low glucose Dulbecco
Modified Eagle Medium (DMEM) and 10% fetal calf serum after mild enzymatic overnight digestion with pronase/collagenase 2. From each IVD, nucleus pulposus cells
(NPC) and annulus fibrosus cells (AFC) were sequenced, thus 26 samples. High-quality total RNA was prepared for sequencing using the Illumina TruSeq Stranded mRNA
Library Prep assay. The samples were processed at the Functional Genomics Center of the University of Zürich and were run on an Illumina sequencer. Routine
bioinformatic analyses were conducted.

RESULTS: The di!erential expression analysis (DEGs) of the NGS data showed that 811 genes were di!erently either up or down-regulated comparing the two groups in
NPC, 240 in AFC and 83 genes in both NPC and AFC when comparing four control IVDs compared to the nine MC1 discs. We found among MC1 and control cells that
genes were di!erentially expressed involved in the matrix synthesis (e.g. COL9A3 -4.04 times down in MC1 (P = 0.00016)). In bone metabolism (e.g. SPP1 = secreted
phosphoprotein 1 or better known as Osteopontin and SP7, aka Osterix) among many others (Fig. 1). We detected DEGs related to matrix production between MC1 and
the “control” group: COL2A1 P = 0.0003 for NPC and 0.226 for AFC, respectively), SOX9 (P = 0.004 for NPC, and P < 0.0001 for AFC, respectively). Pathway
overrepresentation analysis (PRA) revealed that inflammatory pathways and pathways in skeletal system development and ossification and cartilage development were
significantly down-regulated in MC1.
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DISCUSSION & CONCLUSIONS: Pathways of bone turnover and inflammation were over-represented in the NGS data. We cannot exclude from the current data that MC1
could be a risk factor for failure of spinal fusion [2, 3].
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