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Aim
The development of effective treatments for osteoarthritis (OA) and the ability to predict disease progression has been hampered by the lack of substantive biomarkers able to demonstrate tissue pathology preceding identifiable joint alterations. We have previously identified joint ageing and OA related snoRNAs in mouse serum as putative biomarkers. Recently a microarray study identified a panel of synovial fluid (SF) microRNAs (miRs) able to differentiate early and late knee OA. Our study is the first in SF using an unbiased approach (small RNASeq) to identify miRs, snRNAs and snoRNAs as biomarkers of mild OA, thereby expanding the small RNA OA biomarker repertoire. 
Methods
Equine SF was collected from the metacarpophalangeal joints of horses at an abattoir. Based on OARSI gross scoring and modified Mankin histological scoring of metacarpophalangeal joints we identified a cohort of donors to provide SF for the study. Two groups of n=5 each group were selected; normal and mild OA. At collection SF was centrifuged at 14000RPM for 15 minutes and the supernatant removed. SF was hyaluronidase treated and total RNA extracted using the standard Trizol method. To reduce bias in our workflow we used tobacco acid pyrophosphatase to remove 5’ m7G caps found on some snRNAs and snoRNAs prior to small RNASeq library production using NEBNext small RNA library preparation kit. Samples were sequenced on the Illumina HiSeq 4000 (2x150bp paired end reads). The small non coding RNA count data were used to perform a data variation assessment. Differential expression analysis was conducted using DESeq package.  

 
Results
The gross and Mankin scores for normal and mild OA were 1.3±0.6, 5.2±2.6 and 1.3±1.5, 6.6±2.0, respectively. There was a significant increase in Mankin score between normal and mild OA donors (p=0.02). Principal component analysis of small RNASeq data identified that variations within groups was strong and between groups (normal versus mild OA) was small. Of the 1967 small non-coding genes in the Equus caballus annotation, 220 had reads identified in at least two samples. There were 21 small non-coding RNAs differentially expressed (DE) including 13 miRs; miR-10a-5p, miR-223-3p, miR-let7a-5p, miR-99a-5p, miR-23b-3p, miR-378-3p, miR-143-3p (and six novel miRs), four snRNAs; U2, U5, U11, U12, 3 snoRNAs; U13, snoR38, snord96, and one scaRNA; scarna3. 
Conclusions
[bookmark: _GoBack]Four of the DE miRs (miR-10a-5p, miR-143-3p, miR-223-3p, miR-23b-3p) have previously been identified as playing a role in arthritis. For example miR-23b-3p was increased in mild OA in our study. This miR has previously been identified in late OA SF in man and its expression increases following interleukin-1β stimulation of OA synovial explants.  Our previous studies on normal and OA human cartilage using   small non-coding RNA microarrays identified miR-let7a-5p and miR-23b-3p as increased in OA cartilage. In this SF study they were also increased in mild OA SF. Furthermore, miR-10a-5p, miR-99a-5p, miR-378-3p and miR-143-3p were reduced in our OA cartilage analysis and also here in mild OA SF.  In the same cartilage study we have identified U13 as increased in OA compared to normal cartilage; in this SF experiment it was increased in mild OA SF. Finally we have also identified snord96 (higher in mild OA SF) as reduced in OA cartilage and ageing cartilage. 
The recent work observing miRs in OA SF from early and late OA used donors with established OA. Our study is the first to compare normal and mild OA SF.  Thus using samples of SF from mild OA we have identified mild OA-specific patterns of small non-coding RNAs which could act as potential biomarkers of early OA or act as future treatment targets. Further studies will be undertaken to determine the roles for these non-coding RNAs in OA and validate them as biomarker candidates.  


