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This part is not consistent with our figure legend part in Figure S1. Please correct it according to the figure legend below. Thank you.
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Figure S1 Hypo-ADSCs-Exo protect synovial inflammation of lumbar facet joint after LSI surgery. (A) Representative histological images of LFJ synovium with Hematoxylin-eosin (H&E) at 8 weeks post operation. All images were captured under 40x objective lens. Scale bar=50 μm; (B) Quantitative analysis of synovial inflammation at 8 weeks post operation. All data are shown as the mean ± standard deviation (SD). n=6 per group. *p＜0.05, compared with PBS treated group mice, #p＜0.05, compared with ADSCs-Exo mice. n=6 per group.
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All data are shown as the mean  standard deviation (SD). n=6 per group.
“'p<001, compared with PBS treated group mice, 'p<005, *p<001 com:
pared with ADSCs-Exo mice. n=6 per group. Figure 5, Hypo-ADSCs-Ex0.
restores the contents of proteoglycans (PGs) and collagen in degenerative
lumbar facet joint cartilage. (A) Synchrotron infrared imaging of lumbar
facet joint showing the optical stereogram of the normal cartilage area;
Scale bar, 20 um (B) Representative infrared spectra The absorption of the.
mostimportant biomoleculesis indicated. Red arrows paint out the peaks.
of carbohydrate (1180985 cm ) and amide | (1775 - 1590 cm” ') which
correlate with PGs and colagen respectively; (C) and (D) False-colored
chemical mappings to record the distribution of PGs and collagen across
cartilage area of lumbar facet joint according to their characteristic feature
around 1805 cm'and 1651 cm ' respectively. All chemical mappings
‘were normalized to the same color scale for comparison purpase with

ed color representing the highest ratio and blue color the lowest ratio

s shown below the figures; (E) Representative optical stereogram and
chemical mappings of the collagen and PGs across cartlage area of lum:
bar facet joint among four groups; Optical images were captured under
32x objective lens. Scale bar, 20 um (F-G) Quantitative analysis of PGs and
collagen in (E). Al data are shown as the mean +standard deviation (SD).
=6 pergroup. (p<0.05, compared with PBS treated aroup mice, p<0.05,
‘compared with ADSCs-Exo mice. Figure 6, Hypo-ADSCs-Exo preserved
the subchondral bone microarchitecture in L) OA. (4) 3D reconstructed
Xeray microscope images of sub-chondral bone surface of the superior
articular process and (left panel) cortesponding sagittal microstructure
{right panel) among the control, PBS or ADSCs-Exo and Hypo-ADSCs-Exo.
treated groups, Scale bar =200 um; (B) - (G) Histomorphometry analysis
of 3Dimages of the LFJ subchondral bone among four different groups,
All data are shown as the mean standard deviation (SD). n=6 per group.
“p<001, compared with PBS treated group mice, 'p<0.05, ¥p<001,
‘compared with ADSCs-Exo mice. Figure 7. Hypo- ADSCs-Exo sustained
coupled subchondral bone remodeling of LFJOA and attenuated the aber
rant H-type vessels formation in subchondral bone. (A) Osteocalcin (OCN)
staining (left panel) and TRAP staining (middle panel) in the subchondral
bone of LFJ among different groups. Arows point out the postive stain
ing. Representative immunofluorescence of CD31 (Green), and Endomucin
(Red for H type vessel in the subchondral bone of LF) among four groups
(right panel). Allimages were captured under 40 objective lens. Scale bar
=50 um; (B-C) The statistical analysis of the ratio of OCN (B) and TRAP (C)
positive cells in the subchondral bone of LFL. (D) The statistical results of
the double staining positive (CD31* Endomucin®) cells in the subchondral
bone of LFJ. Alldata are shown as the mean  standard deviation (SD).
=6 pergroup. “p<001, compared with PBS treated group mice, ‘p<0.05,
#p<001, compared with ADSCs-Exo mice. Figure 1 Hypo-ADSCs-Exo
protect synovial inflammation of lumbar facet joint after LS| surgery. (A}
Representative histological images of LFJ synovium with Hematoxylin-
‘easin (HAE) at 8 weeks post operation. Allimages were captured under
40x objective lens. Scale bar =50 um; (B) Quantitative analysis of synovial
inflammation at 8 weeks post operation. All data are shown as the
meanstandard deviation (SD). n =6 per group. ‘p<0.05, compared with
PBS treated group mice, *p<0.05, compared with ADSCs-Ex0 mice.n=6
pergroup,
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Figure 1. Identifcation of normoxia and hypoxia reated ADSCs Ex. (A)
“The flow chart of solation protocols for Hyo-ADSCs-Ex0 and ADSCs

£x0; (B) Morphology of ADSCs-Exo deiived from hypoxic and normoxic
conditions,as assessed by TEM; (C) Th size distribution of Hypo-ADSCs-
Ex0 and ADSCs-Ex0; (D) Western biotting demonstrated the presence of
exosomal surface markers CDB1, CD63, and TSG101 between ADSCS Exo
and Hypo-ADSCs-Exo, Figure 2 Schematic of lumbar spine intabilty (L)
model establishment and diagram of timeline for examination postopera-
tive among different treatment groups in viv. (A) Schematic of lumbar
spine nstabilty (LS) model establishment and diagram of timeline for
examination postoperative armong different reatment groups in vivo, (&)
Schematic of LSl model establishrment and red arrows indicate the facet
joint osteoarthtis induced by LSl B) Group information and details

(€0 Schedule time points forspinal pain tests, histological evaluation,
immunohistocheni-stry, SR-FTIR, 3D X-ray microscopy analysis and
immunofiuorescence. Figure 3. Immunofluorescence of CGRP+ and
exosomes uptake and quantitative analyss ofspinal pain-related behavior
tests among different treatment groups. (4-8) The hincpaw withdrawal
frequency (PWF) responding to the Von-Frey flaments with 0.7 miN and
39 mN; (€) Pressure hyperalgesia of the lumbar spine. (D) Representative.
images of immunofluorescence of CGRP+ (A marker of nociceptor nerves,
Red-Alexa Fluor* 594)in subchondral bone of LF in vivo under 40x objec-
tive lens n 4,6 and 8 weeks. Scale bar, 100 . (E) Quantitaive analyss of
the percentage of CGRP +area n subchondal bone of LEJ (F) Representa-
tive image of Immunofluorescence of PKH26 labeled Hypo-ADSCs Bx0.
(PKH26",Red) thiough tal vein administration i facet jont cartlage and
subchondral bone of LFJin vvo, The yellows artows indicate that Hypo-
ADSCs-Exo by adminitration of tail vein were internalized in cartiage.
2one and subchondral bone area, Scae bar, 100 um. Allimages were cap:
tured under 40x objective lens. Al data are shown s the mean standard
deviation (SD). 'p<0.05, “p<001, compared with PBS treated group mice,
#9<005, #p<0.01, compared with ADSCs-Exo mice. ns, non-significant.
per group. Figure 4 Hypo-ADSCs-Bxo protect lumbar facet jont
cartlage from degradation. (&) Representativ histological images of LF)
cartilage with Hematoxylin-eosin (HEE) and Saffanin O/Fast Green (top
two) at 8 weeks post operation. Representative immunohistochemistry
images of Collagen Il Aggrecan (middle twol, and matrix metaliopep-
tidase 13 (MMP13) (bottom) of LF cartlage. Allimages were captured
under 40x objective ens. Scale bar =50 um; () Semi-quantitative analysis
of FJ OA scores of artcular cartlages i (A, (C-E) Quantitative analysis of
col I Aggrecan, MMP-13 LF) articulbr cartlage at 8 weeks post operation.





