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Multi-omics atlas of the AGC cellular landscape
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(A) Anatomical structure of the AGC and sampling sites for the three omics datasets (ShRNA-seq, shATAC-seq, and Stereo-
seq). The AGC consists of five layers from distal to proximal: RM, PC, TZ, CA, and MC

(B) UMAP of the snRNA-seq data showing ten cell types and their distribution across the five layers

(C) snATAC-seq reveals corresponding cell types and similar distribution patterns

(D) Stereo-seq maps the spatial localization and proportions of 11 cell types



AnSC-mediated AnPC proliferation, and AnPC demonstrate transcriptomic

orograms distinct from osteosarcoma
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AnSC-derived cells create a vascularized niche that drives vascular development
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PHEX"cells promote cartilage mineralization via Hedgehog signaling and may serve as

intermediates in the direct conversion of h i tes to osteoblasts

(F) Spatial distribution of chondrocytes, hypertrophic
chondrocytes, and PHEX" cells

(G—H) Hedgehog (HH) signaling interactions among
the three cell types and spatial expression of key HH
pathway genes
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Conclusion

Deer antlers achieve extreme centimeter-scale daily bone
growth through expanded stem/progenitor cell proliferation
zones, low tumorigenicity, minimal mechanical load, and
9 & regenerative  vascularization, combined  with  hybrid
" & ossification via chondrocyte-lineage transdifferentiation into

N RSy, e
RS N, % o :
Ry v Crr i

WA A BN = osteoblasts, whereas growth plates remain avascular,
3 | mechanically robust, and undergo terminal differentiation.

Future studies should explore whether these mechanisms
can be harnessed to promote rapid regeneration and repair of
human bone tissue in clinical settings.
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