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326
327 Fig. 3 Chondrogenic differentiation of ACH iPSCs. (a) A multi-step chondrogenic differentiation method. (b)

328 Chondrogenic clusters from ACH iPSCs were less and smaller than those from healthy iPSCs. Bar: 100 um. (c) Safranin
329 O staining displayed there were less and weaker positive areas in cartilage tissue from ACH iPSCs than that from
330 healthy iPSCs. Bar: 10 pum. (d) RT-gPCR results also exhibited that cartilage tissue derived from ACH iPSCs expressed
331 lower chondrocyte-specific genes SOX9, COL2A1, and ACAN.
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338

339 Fig. 4 Gene correction of ACH iPSCs by CRISPR-Cas9 and characterization of corrected iPSCs. (a) Designed
340 sgRNA and ssODNs around the point mutation site. (b) FACS detection showed the RFP positive cells were 3.6%. (c)
341 Two corrected iPSC lines showed normal DNA sequence (Pink arrow indicated synonymous mutation). (d) Corrected
342 iPSCs expressed NANOG, OCT4, SOX2, SSEA4 and TRA1-60, but didn’t express SSEA-1. (e) Corrected iPSCs
343 indicated AP positive. (f) Corrected iPSCs showed normal chromosomal number and structure. Bar in all panel: 10 pm.
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352 Fig. 5 Chondrogenic differentiation of corrected ACH iPSCs. (a) Chondrogenic clusters from corrected iPSCs
353 obviously increased compared with the uncorrected cells. Bar: 100 um. (b) Safranin O staining illustrated cartilage
354 tissue from corrected ACH iPSCs demonstrated more and stronger positive areas, and higher cartilage density than
355 uncorrected cells. Bar: 10 um. (c) EdU cell proliferation assay indicated corrected iPSCs showed higher positive radio
356 than uncorrected cells. Bar: 50 um. (d) RT-gPCR results also revealed that the expression level of chondrocyte-specific
357 genes - SOX9, COL2A1, and ACAN from corrected ACH iPSCs were higher than that of ACH iPSCs.
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358
359 Fig. 6 Diagrammatic strategy of ACH patient-derived stem cell research. Somatic cells can be isolated and cultured
360
361

from ACH adipose, skin, and urine, and further can be reprogrammed into iPSCs. After gene correction of iPSCs or

AD-MSCs via CRISPR-Cas9, they can differentiate into healthy cells, such as MSCs or chondrocyte precursor cells.
362

Then these healthy cells can be transplanted into ACH mouse model to assess their relative safety and therapeutic
363 effects.
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