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While the absence of safranin O staining is typically only
reported when it is an indicator of proteoglycan loss due to dis-
ease or genetic mutation, it is a surprisingly common and under-
recognized artifact of many tissue processing protocols. This can
be particularly problematic when samples span a range of ages
and sizes in developmental studies that would otherwise require
time-consuming optimization to avoid potential proteoglycan
leaching between ages during decalcification. In addition to
the data presented here for development and validation of this
modified PAS protocol, we have shared our methods with sev-
eral other colleagues who have successfully stained their speci-
mens using the modified PAS technique when safranin O did
not stain cartilage. Although there are commercially available
kits using light green with PAS, such as Abcam (Cambridge,
MA, USA) Periodic Acid-Schiff (PAS) Stain Kit (Mucin Stain)
(ab150680), our protocol is distinct in the application of Wei-
gert’s iron hematoxylin and light green counterstains to specifi-
cally highlight the bone–cartilage interface.

In summary, this modified PAS protocol provides a novel
method for staining cartilage when other cartilage-specific stains
are unsuccessful. Although not intended to replace classic
methods such as safranin O, our protocol is an alternative for dis-
criminating bone–cartilage interfaces when other approaches
fail. The PAS method consistently renders purple staining in car-
tilage and blue-green staining in bone, independent of proteo-
glycans, which are the target of most other cartilage stains. The
protocol could have important uses for studies in which identifi-
cation of the bone–cartilage interface is essential, butmay not be
preserved because of proteoglycan depletion, whether from tis-
sue processing or genetic disease. This approach offers an espe-
cially useful alternative for staining cartilage when standard
methods fail in irreplaceable samples.
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