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Table S1. Recent Preclinical Studies of ADSCs for Regenerative Therapies.

Application Models Methods Results Reference
Fat grafting A fat graft TLR4(-/-) and ADSCs were implanted with adipose tissue ADSCs increased the survival rate of fat grafts via crosstalk
[1]
Nrf2(-/-) mice model between the Nrf2 and TLR4 pathways

A fat graft nude mice ADSCs were transfected with modRNA encoding VEGF ADSC™?ESF enhanced angiogenesis and long-term graft
2

model and co-transplanted with human fat survival

A fat graft nude mice CD34+CD146+ ADSCs subpopulation with enhanced Fat enriched CD34+CD146+ ADSCs exhibited improved survival

model angiogenic potential were isolated and co-transplanted rate with increased expression of proangiogenic factors (=)

with adipose tissue

Wound healing A mouse full-thickness Mice were divided into three groups and received ADSCs accelerated wound healing independent of their

skin defect model ADSCs by topical application, intravenous injection, techniques for administration N

and intramuscular injection respectively

A rat full-thickness skin ADSCs administered systemically into the vein or ADSCs administered by intravenous injection promoted wound
5]

defect model locally around the wound healing without homing to the wound bed




WILEY-VCH

A rat diabetic wound ADSCs were incorporated into PRP and injected

model subcutaneously

A rat diabetic wound ADSCs were preconditioned with PBM and grafted into

model the wound
An ovine burn wound ADSCs were administered into grafted burn wound
model locally

A mouse healing-impaired ADSCs sheets were fabricated through stimulation with

wound model L-ascorbate 2-phosphate

Bone regeneration A mouse femoral fracture ~ ADSCs were transduced to express FGF and injected

model to fracture sites

A mouse tibial infection ADSCs were administered into bone defect area after

model sufficient debridement of infected bones

A rat radial defect model ADSCs were transplanted with HDB

ADSCs combined with PRP induced a higher wound closure rate

with enhanced neovascularization

ADSCs preconditioned with PBM significantly promoted the

wound healing both in vitro and in vivo

ADSCs ameliorated grafted burn wound healing and accelerated

wound bed blood flow with higher VEGF expression

ADSC sheets promoted wound healing with reduced scar

formation

ADSCs overexpressing FGF accelerated fracture healing by

facilitating the remodeling of collagen into mineralized callus

ADSCs restored bone regeneration after osteomyelitis via
upregulation of osteoblastogenesis, and downregulation of B

cells and osteoclasts

ADSCs-HDB composites showed a strong osteogenic ability

6]

[71

[8]

[9]

[10]

[11]

[12]
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Skeletal muscle

repair

A rat femoral defect model

A mouse calvarial defect

model

A mouse calvarial defect

model

A rat muscle injury model

A mouse muscle ischemia

model

Osteogenically induced ADSCs were combined with
MBG scaffolds prevascularized by seeding with

endothelial-induced ADSCs

ADSCs were assembled with PDGF and biomineral
coated fibers to form spheroids and implanted into

defect area

ADSCs were assembled with adenosine and
polydopamine coated fibers to form spheroids and

implanted to defect area

ADSCs were pretreated with IL-4 and SDF-1 and

transplanted into injured muscles

ADSCs and HIF-1a-silenced ADSCs were

intramuscularly injected into the ischemic muscle

The strategy of time-phase sequential utilization of ADSCs on

MBG scaffolds promoted better bone formation

ADSCs spheroids incorporating PDGF and biominerals exhibited
greater endothelial lineage mRNA expression and osteogenic

capability

ADSCs spheroids impregnated with engineered fibers can
enable adenosine delivery and promote bone regeneration with

enhanced osteogenic differentiation.

Cytokine-pretreated ADSCs showed an increased ability to

improve skeletal muscle regeneration

ADSCs promoted ischemic muscle regeneration by inducing M2
macrophage polarization via the HIF-10/IL-10 pathway, while the

therapeutic effect decreased in HIF-1a-silenced ADSCs

[13]

[14]

[15]

[16]

[17]
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A mouse muscle injury ADSC after implantation were tracked by optical ADSCs ameliorated skeletal muscle regeneration without direct
model projection tomography participation in muscle fiber formation
A rat muscle Co-application of ADSCs and ECSW was conducted ECSW-ADSCs treatment appeared more effective than either
ischemia-reperfusion injury treatment alone in skeletal muscle repair
model
A rabbit anal sphincter Co-application of ADSCs and a low-level laser therapy Laser-ADSCs treatment was superior to either
injury model was conducted one alone in repair of anal sphincter injury
Tendon A rat achilles excision Tenogenically differentiated ADSCs, undifferentiated ADSCs, especially those tenogenically differentiated improved
reconstruction defect model ADSCs, or hydrogel alone were injected into the the biomechanical properties of repaired tendon more than
achilles excision defect respectively hydrogel alone
A rat rotator cuff tear ADSCs sheets were transplanted to the rotator cuff tear ADSCs sheets significantly enhanced the biomechanical
model area properties of repaired rotator cuff
A rabbit patellar tendon ADSCs sheets stimulated by GDF-5 were combined The GDF-5-induced ADSCs sheets expressed higher

defect model with nanoyarn scaffolds and implanted into patellar tenogenesis-related markers and promoted functional tendon

(18]

[19]

[20]

[21]

[22]

[23]
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tendon defect area regeneration
Cartilage A rat osteochondral defect ADSCs were transplanted with an injectable The ADSCs and GCS/DF-PEG hydrogel complexes showed
regeneration model GCS/DF-PEG hydrogel obvious cartilage regeneration
A rat osteoarthritis model ADSCs were transplanted with an injectable AM ADSCs and AM hydrogel exhibited synergistic anti-inflammatory
hydrogel and chondroprotective effects
A rabbit osteochondral ADSCs and IGF-1 were transplanted with The dual delivery platform was able to induce chondrogenic
defect model coacervate-embedded composite hydrogels differentiation of embedded ADSCs and promote cartilage

regeneration effectively.

A rabbit osteochondral CD146+ ADSCs were combined with ACECM and The CD146+ ADSCs-ACECM composites exhibited an excellent
defect model implanted into defect area inflammation-modulating property and promoted better cartilage
regeneration

A pig osteochondral defect ADSCs were combined with ACECM and transplanted The ADSCs-ACECM composites successfully repaired the

model into defect area cartilage defect

Cardiac A mouse MI model ADSCs reprogrammed with six transcription factors The reprogrammed ADSCs exhibited higher survival rate and

[24]

[25]

[26]

[27]

[28]

[29]
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repair (Baf60c, Gata4, Gata6, KIf15, Mef2a, and Myocd) were significantly reduced the infarction scar area

implanted into the infarct border zone

A rat MI model ADSCs were transplanted with an injectable conductive The ADSCs-loaded conductive hydrogen sulfide-releasing
hydrogen sulfide-releasing hydrogel hydrogel system ameliorated the harsh microenvironment and

improved the cardiac functions remarkablely

A rat MI model ADSCs combined with NRG-MPs were injected into the ADSC-NRG-MPs improved cell engraftment and
infarct border zone neoangiogenesis, favoring a synergy for inducing overall cardiac
remodeling
A rat Ml model ADSCs and plasmid DNA-eNOs were transplanted with The ADSCs-plasmid DNA-hydrogel system increased the
an injectable conductive hydrogel expression of eNOs in Ml tissue and significantly ameliorated the

cardiac functions

A mouse MI model ADSCs were injected into the infarct border zone with CTRP9 promoted ADSCs survival, stimulated ADSCs migration,

CTRP9 and attenuated cardiomyocyte cell death

Nerve A rat sciatic nerve injury ADSCs were induced by FGF9 and administered The FGF9-induced ADSCs participated in myelin sheath

[30]

[31]

[32]

[33]

[34]
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regeneration model

A rat sciatic nerve defect

model

A rat sciatic nerve defect

model

A rat sciatic nerve injury

model

A rat spinal cord injury

model

A rat spinal cord injury

model

directly

ADSCs sheets with activation of neurotrophic genes

were administered directly

ADSCs were loaded with pl-CSMCs and injected into

NGCs

ADSCs were loaded with SPIONs and magnetically

recruited to the injured site

ADSCs were administrated with combination of

low-level laser

ADSCs were transplanted with a CaNeu hydrogel

formation and facilitated axonal regrowth to promote nerve

regeneration

The functionalized ADSCs sheets stimulated axon regeneration,
[35]

remyelination, and nerve reinnervation

The microcarrier-based ADSCs transplantation improved the
[36]

repair effect of NGCs effectively

Magnetic targeted ADSCs therapy promoted cell recruitment at

the injured site and ameliorated recovery over ADSCs treatment (7]

alone

Combination of ADSCs and laser improved motor function

recovery, hyperalgesia, and allodynia more than ADSCs alone, (s8]

with increased number of axons around cavity

The CaNeu-hydrogel-mediated ADSCs delivery promoted

[39]
axonal growth and functional repair
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