Link 7.1 Overview of the main pre-clinical findings on the impact of wild type MSC in skeletal diseases
	DISEASE (MODEL)
	MSC SOURCE
	TYPE OF STUDY
	ROUTE OF ADMINISTRATION
	PROPOSED MECHANISM
	REF

	Osteogenesis imperfecta
	Murine BM
Human BM
	In vivo (mouse) and clinical trial
	Tail vein
	Secretion of soluble mediators that initiate a biochemical pathway involving several intermediaries
	[1]

	Rheumatoid arthritis
(collagen-induced)
	Human UCB
	In vivo
(rat)
	Intra-articular
	Downregulation of TNF-α, IL-1 and IFN-γ, upregulation of IL-10
	[2]

	Rheumatoid arthritis
(collagen-induced)
	Rat BM
	In vivo (mouse)
	Intravenous
	Decrease in serum levels of pro-inflammatory cytokine, TNF-α and inflammatory cell infiltration. Increased expression of anti-inflammatory cytokines IL-10, IP-10, and CXCR3
	[3]

	Rheumatoid arthritis
(collagen-induced)
	Murine BM
	In vivo (mouse)
	Intraperitoneal
	MSC induced hyporesponsiveness of T lymphocytes, modulated the expression of inflammatory cytokines (TNF-α) and exerted immunomodulatory function by educating antigen-specific Tregs
	[4]



Link 7.2 Overview of the main pre-clinical findings on the impact of gene modified MSC in skeletal diseases
	DISEASE (MODEL)
	MSC SOURCE
	VECTOR
	GENE
	TYPE OF STUDY
	ROUTE OF ADMINISTRATION
	PROPOSED MECHANISM
	REF

	Cartilage repair
(nude mouse)
	Human Dental
	RGD-coupled alginate microspheres
	TGFβ-1
	In vivo (mouse)
	Subcutaneous 
	Secretion, chondrogenic differentiation, cartilage tissue regeneration
	[5]

	Mandible bone distraction (bone distraction)
	N/A
	Adenoviral
	BMP-2 
	In vivo (dog)
	N/A
	Increased mineralization, improved bone remodeling and maturation
	[6]

	Cartilage repair (osteochondral defects induced)
	Human BM
	Lentiviral
	Human ZNF145, siRNA(ZNF145)
	In vivo (rat)
	Transplanted into knee
	Enhanced chondrogenesis, improved repair
	[7]

	Cartilage repair (cartilage defects induced)
	Rabbit BM
	Adenoviral
	SOX-9
	In vivo (rabbit)
	Transplanted into knee
	Greater expression of chondrogenic marker genes, improved repair
	[8]

	Tendon repair
(rotator cuff)
	Rat BM
	Adenoviral
	Scleraxis
	In vivo (rat)
	Implanted into rotator cuff repair site
	Augmented rotator cuff healing and reduce incidence of re-tears
	[9]

	Intervertebral disc degeneration
(spinal fusion)
	Murine 
	Adenoviral
	Human BMP-2
	In vivo (mouse)
	Bilaterally into paravertebral muscles of the lumbar spine.
	Bone formation along with spinal fusion, biomechanical stabilization
	[10]

	Fracture
(tibial defect model)
	Murine BM
	AAV
	Rat BMP2, Mouse VEGF
	In vivo (mouse)
	Tail vein 
	Supportive role during early bone formation, increased vascularity and osteoblastogenensis, homing, paracrine signals, enhanced bone formation
	[11]

	Cartilage repair (partial-thickness defects)
	Ovine BM
	Adenoviral
	TGFβ
	In vivo (sheep)
	Transplanted into knee 
	Improved recovery
	[12]

	Osteoporosis
(osteopenia mouse)
	Murine BM
	AAV
	Rat BMP-2, Mouse α4 Integrin
	In vivo (mouse)
	Tail vein 
	Influenced mobilization, homing, pro-osteoblastic mechanism,  paracrine mechanisms like increased proliferation/cell recruitment, improved bone growth
	[13]

	Cartilage repair (osteochondral defects induced)
	Murine skeletal muscle
	Retroviral
	Human BMP-2, VEGF, sFlt-1
	In vivo (rat)
	Transplanted into knee 
	Functional improvement
	[14]

	Cartilage repair
	Porcine BM
	Adenoviral
	Human TGFβ-1
	In vivo (mouse)
	Implanted into subcutaneous tissue
	Robust chondrogenic differentiation
	[15]

	Osteoarthritis
(MIA-induced)
	Murine skeletal muscle
	Retroviral
	Human sFlt-1- and BMP-4
	In vivo (rat)
	Intra-articular 
	Lower apoptosis, autocrine/paracrine effects, improved chondrogenic differentiation and recovery
	[16]

	Skull bone regeneration (cranial defects induced)
	Swine BM
	Adenoviral
	Human BMP-2
	In vivo (swine)
	N/A
	Solid bone formation with well-mineralized bone
	[17]

	Tendinitis
(bilateral tendinitis lesions)
	Horse BM
	Adenoviral
	IGF-1
	In vivo (horse)
	[bookmark: _GoBack]Injected into lesion 
	Anti-inflammatory, functional recovery
	[18]



Abbreviations: AAV: Adeno-associated virus; BM: Bone marrow; BMP-2: Bone morphogenetic protein-2;  BMP-4: Bone morphogenetic protein-4; CXCR3: C-X-C chemokine receptor type 3; IFN-γ: Interferon gamma; IGF-1: Insulin-like growth factor-1; IL-1: Interleukin 1;  IL-10: Interleukin 10; IP-10: Interferon gamma-induced protein 10; MIA: Mono-iodoacetate; RGD: Arginylglycylaspartic acid; sFlt-1: Soluble fms-like tyrosine kinase-1; SOX-9: SRY (sex determining region Y)-box 9; TGFβ-1: Transforming growth factor beta-1; TNF-α: Tumor necrosis factor-alpha; UCB: Umbilical cord blood; VEGF: Vascular endothelial growth factor; ZNF145: zinc-finger protein145.
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