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Supplementary 1: Table with cytokine annotations
	Cytokine (Analyte)
	Annotation

	CD40 Ligand
	Belongs to the TNF superfamily. Promotes B cell and dendritic cell maturation and activation. 

	Epidermal growth factor (EGF)
	Stimulates cell growth and differentiation. Plays an important role in cartilage development and maintenance of the superficial articular cartilage layer where EGF promotes chondrocyte proliferation and prevents apoptosis. EGF-receptor deficiency can lead to spontaneous OA [1].  

	Eotaxin
	Positively associated with osteoclast activity and migration, bone inflammation, and matrix metalloproteinase (MMP-3 and MMP-13) expression [2]. Chemoattractant for eosinophils, but not for mononuclear cells or neutrophils.

	Fibroblast growth factor (FGF) basic
	Mitogenic and angiogenic activity. Essential for limb development, cartilage development/maintenance/repair, and wound healing. A potent mitogen for chondrocytes and is involved in chondrogenic differentiation. May stimulate articular cartilage repair in vivo. May have both catabolic and anabolic cartilage effects [3]. 

	FMS-like tyrosine kinase (Flt)-3 Ligand
	Stimulates the growth and differentiation of hematopoietic stem cells and progenitor cells. Controls development of dendritic cells and natural killer cells. Often synergistic with IL-3, GM-CSF and IL-6. 

	Granulocyte colony-stimulating factor (G-CSF)
	Stimulates growth of white blood cells, particularly neutrophil granulocytes, and stem cells in the bone marrow. Enhance mobilization of MSCs from the bone marrow to the bloodstream. Recruits chondrogenic progenitor cells and enhance MSC proliferation and chondrogenic differentiation, which may promote hyaline articular cartilage repair [4].  

	Granulocyte-macrophage colony-stimulating factor (GM-CSF)
	Stimulates proliferation of multi-lineage progenitors and growth of granulocytes and macrophages. Mobilize peripheral blood stem cells. Can enhance chondrogenic differentiation of MSCs and cartilage repair, but has also been shown to promote cartilage degradation in inflammatory rheumatoid arthritis  through activation of neutrophil granulocytes [5,6].  

	Grandzyme B
	Induce inflammation. Involved in extracellular matrix remodelling. Can degrade aggrecan and stimulate matrix metalloproteinase expression from chondrocytes. 

	Growth-related oncogene (GRO) α
	Chemoattractant for leucocytes, particularly neutrophils. Can stimulate cell proliferation.  

	Growth-related oncogene (GRO) β
	Chemoattractant for granulocytes, particularly neutrophils. Inhibits endothelial cell proliferation and angiogenesis. 

	Interferon (IFN)-α2
	Activate the immune system. Inhibit osteoclast-genesis. Antiviral effect. Inhibit proliferation of cancer cells. 

	Interferon (IFN)-β
	Reduce inflammation and slows cartilage destruction. Lower synovial inflammation, cartilage and bone destruction. Balances the expression of pro- and anti-inflammatory cells by down-regulating proinflammatory cytokines like IL-1β and TNF-α and enhancing anti-inflammatory cytokines like IL-10 and IL-1Ra [7]. 

	Interferon (IFN)-γ
	Propagates inflammatory and degenerative events in articular chondrocytes and osteoblasts - contribute to joint degeneration particularly in inflammatory conditions. IFN-γ treatment of chondrocytes and osteoblasts increase expression of TNF-α, IL-6, STAT1 [8]. On the other hand, IFN-γ inhibits IL-1β-induced matrix metalloproteinase production by synovial fibroblasts and protects articular cartilage in EARLY arthritis [9]. IFN-γ signaling has also been shown to promote cartilage regeneration and mobilization of macrophages, as an early response, to the injury site after a full-thickness cartilage injury in young mice [10].   

	Interleukin (IL)-1α
	Promotes release of multiple inflammatory mediators and acute phase proteins. Supports hematopoietic stem cell expansion, promotes neutrophil mobilization from the bone marrow, and promotes osteoclast formation. Enhance synovitis and induce nerve growth factor (NGF), which increase pain. Stimulate matrix metalloproteinases involved in cartilage destruction and OA, and inhibits cartilage matrix (aggrecan and collagen type II) synthesis [11]. 

	Interleukin (IL)-1β
	Major pro-inflammatory and catabolic factor in OA. Primarily secreted by monocytes and macrophages. Enhance joint inflammation, subchondral bone destruction and cartilage degradation. Found abundantly elevated in OA where it stimulates chondrocytes to produce matrix metalloproteinases to promote cartilage degradation. IL-1β induces chondrocyte nitric oxide production, which leads to reduced collagen synthesis and enhanced chondrocyte apoptosis. Also enhance osteoclast activity [11].  

	Interleukin (IL)-1 receptor antagonist (ra)
	Anti-inflammatory action.  IL-1ra blocks IL-1 (both α and β) action through competitive inhibition [11].

	Interleukin (IL)-2
	Pro-inflammatory factor. Promotes growth and activity of T and B lymphocytes. Low dose of IL-2 can suppress osteoclast formation [12].

	Interleukin (IL)-3
	Primarily secreted by activated T cells. Protects against cartilage and bone damage in murine models of inflammatory arthritis. IL-3 downregulates IL-1β- and TNF-α-induced expression of matrix metalloproteinases and upregulates expression of chondrocyte-specific genes like Sox9 and collagen type IIa. Inhibits osteoclast differentiation [13].

	Interleukin (IL)-4
	One of the main anti-inflammatory and anabolic cytokines in OA. Anti-inflammatory cytokine that inhibits proinflammatory cytokines such as IL-1β and TNF-α, downregulates the expression of matrix metalloproteinases, inhibits lysis of articular chondrocytes, promotes chondrocyte proteoglycan and collagen synthesis and delays OA progression [14]. 

	Interleukin (IL)-5
	Stimulates B cell growth and increase immunoglobulin secretion. Activates eosinophils.

	Interleukin (IL)-6
	Pro-inflammatory factor. IL-6, IL-1β and TNF-α have a synergistic effect, which promotes extra cellular matrix degradation of cartilage and leads to changes in the subchondral bone. Elevated in OA [14].  

	Interleukin (IL)-7
	IL-7 stimulates production of matrix metalloproteinase-13, which may contribute to cartilage matrix degradation. Elevated in OA. Potent T cell-dependent catabolic effect on bone. Increasing levels associated with aging [14].

	Interleukin (IL)-8
	Complex role in cartilage. Chemoattractant for neutrophils, which can cause synovitis and degrade cartilage. Serum levels of IL-8 are positively associated with increased OA knee symptoms and serum levels of bone and cartilage biomarkers. IL-8 may enhance OA [15]. In contrast, IL-8 can activate migration of BM-MSCs to repair cartilage defects. IL-8 may enhance osteogenesis and induce chondrogenic differentiation of BM-MSCs [16].

	Interleukin (IL)-9
	Complex role in cartilage and context/state dependent. Can promote cartilage degradation and enhance osteoclast formation. May promote inflammation in acute settings. Can resolve inflammation and protect against cartilage and bone loss in chronic arthritis [17]. IL-9 promotes the anti-inflammatory properties of human macrophages [18].

	Interleukin (IL)-10
	One of the main anti-inflammatory cytokines of importance in OA. Secreted by e.g. macrophages and MSCs. Anti-inflammatory cytokine that can inhibit the actions of pro-inflammatory cytokines (IL-1β and TNF-α), downregulate the expression levels of matrix metalloproteinases, inhibit inflammatory responses and lysis of articular chondrocytes, promote chondrocyte proteoglycan and collagen synthesis and delay OA progression [14]. 

	Interleukin (IL)-12 p70
	Pro-inflammatory. Stimulates natural killer cells to produce IFN-γ and promotes differentiation of naïve T cells to Th1 cells.

	Interleukin (IL)-13
	Chondro-protective. IL-13 reduces chondrocyte death, collagen breakdown and expression of matrix metalloproteinases [19]. 

	Interleukin (IL)-15
	Pro-inflammatory. Activates various cytokines including TNF-α, IL-1β, IL-6 and IL-17.

	Interleukin (IL)-17A
	Accelerates cartilage destruction. Promotes the release of various proinflammatory cytokines and compounds including IL-1β. 

	Interleukin (IL)-17E
	Promotes Th2-based immune responses. 

	Interleukin (IL)-33
	Cause human chondrocytes to produce cartilage-degrading proteases. Increased expression of IL-33 in OA cartilage. IL-33 increases IL-6, TNF-α, TLRs, and MMPs expression and favours phenotypic conversion towards the M1 inflammatory phenotype of macrophages [20]. 

	Interferon-gamma-inducible protein (IP)-10
	Chemokine that attracts Th1 cells, eosinophils, monocytes, macrophages, and NK cells to sites of inflammation. IP-10 secretion is stimulated by IFN-γ. 

	Monocyte Chemoattractant Protein (MCP)-1
	Expressed by mature osteoclasts and osteoblasts. Act together with RANTES as an autocrine loop in human osteoclast differentiation. Chemoattractant for monocytes and macrophages. MCP-1 induces enzyme and cytokine release by monocytes, NK cells and lymphocytes, and histamine release by basophils that express its receptor. Promotes Th2 polarization in CD4+ T cells. MCP-1-mediated recruitment of monocytes to sites of inflammation is proposed to play a role in the pathology of OA. Enhance MMP-3 and collagenase secretion. Inhibits proteoglycan synthesis [2]. 

	Macrophage inflammatory protein (MIP)-1α
	Activates osteoclasts and bone resorption. Decrease expression of cartilage-specific genes and enhance cartilage degradation by matrix metalloproteinases. A stem cell inhibitor and can inhibit the proliferation of hematopoietic progenitor cells. Promotes the chemoattraction and activation of immune cells including macrophages and granulocytes [2]. 

	Macrophage inflammatory protein (MIP)-1β
	Attracts a variety of immune cells including monocytes and NK cells to sites of pathologic inflammation.  

	Macrophage inflammatory protein (MIP)-3α
	Strong chemoattractant for lymphocytes. Weakly attracts neutrophils. Induced by TNF and INF-γ. Downregulated by IL-10. Induces matrix degenerative responses (MMP-1 and MMP-13) in cartilage. Elevated expression in chondrocytes during OA and may be a positive factor for OA progression [2]. 

	Macrophage inflammatory protein (MIP)-3β
	Chemoattractant for lymphocytes. Stimulates the migration of osteoclast precursor cells and osteoclast differentiation. Stimulates VEGF secretion and promotes synovial angiogenesis and synovial inflammation during OA [2]. 

	Platelet-derived growth factor (PDGF)-AA
	A growth factor. Enhance proliferation of MSCs and migration of MSCs. Stimulate bone regeneration and repair. Promotes chondrocyte proliferation and migration and suppress apoptosis. Increase cartilage formation in early limb formation. Reduced levels in subchondral bone leads to articular cartilage degeneration [21].  

	Platelet-derived growth factor (PDGF)-AB/BB
	A growth factor. Stimulates cell proliferation and migration of cells – especially of mesenchymal origin. For bone, the mitogenic effect of PDGF-AB is observed primarily in the periosteal layer, a zone rich in fibroblasts and pre-osteoblasts, where it induces pre-osteoblastic cell differentiation into mature osteoblasts. PDGF-AB can stimulate proteoglycan synthesis and decrease proteoglycan breakdown in cartilage especially in young individuals [22]. 

	Programmed death-ligand (PD-L)1/B7-H1
	Anti-inflammatory. Suppress the adaptive arm of the immune system. Reduces proliferation of antigen-specific T-cells in lymph nodes, while simultaneously reducing apoptosis in regulatory T cells (anti-inflammatory, suppressive T cells). Blocking of checkpoint receptor PD-L1 worsen OA in a macrophage-dependent manner in the mouse model. Blocking PD-L1 in macrophages increase IL-6 and TNF-α [23]. 

	RANTES
	Proinflammatory chemokine. Attract and activates leukocytes. Secreted by many cell types at inflammatory sites including synovial fibroblasts in human OA. Attract proinflammatory (M1) macrophages. Induces expression of matrix metalloproteinases, collagenase and IL-6, which accelerates OA progression. Inhibits proteoglycan synthesis [2]. 

	Transforming growth factor (TGF)-α
	A growth factor important for transition of hypertrophic cartilage to bone during endochondral ossification. Part of the EGF family. Stimulates cell proliferation, differentiation, and survival. Can contribute to mature articular cartilage breakdown and enhance inflammation in synovial fibroblasts during OA [24]. 

	Transforming growth factor (TGF)-β1
	A pro-chondrogenic growth factor essential for cartilage maintenance and repair. Promotes chondrogenic differentiation of MSCs and chondrogenic progenitor cells into chondrocytes. Stimulate the production of cartilage matrix components like collagen type II and aggrecan and promotes cartilage health and repair [25]. 

	Tumor necrosis factor (TNF)-α
	Inducer of cartilage degradation and bone resorption (less potent than IL-1β). Enhanced in OA and a primary driver of OA development and progression. Can increase expression of inflammatory factors during OA [14].  

	Tumor necrosis factor (TNF)-β
	Pro-inflammatory. TNF-β (lymphotoxin α) can activate release of inflammatory factors and matrix metalloproteinases in human chondrocytes [26].

	TNF-related apoptosis-inducing ligand (TRAIL)
	Induce apoptosis of chondrocytes, enhance cartilage destruction and subchondral bone sclerosis [27]. 

	Vascular endothelial growth factor (VEGF)
	Growth factor that promotes angiogenesis. In OA, VEGF is positively associated to synovitis, pain perception, cartilage damage through new/unnormal blood vessels in the cartilage, and osteophyte formation [28].   
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