


FIGURE 9. Co-staining of Fab fragment-treated brain slices with pathological tau markers and endosome and lysosome markers. Fab fragments had a
partial co-localization with pathological Tau markers PHF1 (A and B) and MC1 (C and D). Note that many neurons containing Fab fragments are negative for Tau
pathology. Fab fragments co-localized infrequently with early endosomes (EEA1), but showed a partial co-localization with lysosomes (Lamp2) (E–H). Nuclei are
stained blue with DAPI. Scale bar � 10 �m.
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Furthermore, we explored the role of Fc receptor-mediated
endocytosis in the uptake of antibodies.Different subtypes of Fc
receptors are found in all major cell types in the central nervous
system, including neurons, microglia, astrocytes, and oligoden-
drocytes (41). Findings from our laboratory indicate that the
primary pathway of antibody uptake is via low affinity Fc�
receptors.3 Analogous to that report, using differentmethodol-
ogies, we found that the majority of antibodies are located in
neurons, with a smaller portion inmicroglia cells. Somemicro-
glia cells could take up nearby extracellular Tau antibody-ag-
gregate complex via Fc receptor-mediated endocytosis for
clearance. Intriguingly, we detected extensive neuronal uptake
of Fab fragments of Tau antibodies without specificity toward
Tau pathology, as evidenced by the similar percentage of neu-
rons containing Fab fragments in both JNPL3 and wild-type
brain slices. The percentage (�60% in both JNPL3 and WT)
was much greater than that of uptake of whole Tau antibodies
(�25% in JNPL3, �10% in WT). The co-localization between
Fab fragments and dextran suggested the involvement of bulk
endocytosis. The Fab fragments, which are much smaller (�50
kDa) than intact antibodies (�150 kDa), could be more easily
internalized by bulk endocytosis. Importantly, the Fc receptor-
mediated endocytosis seems to be crucial for directing the Tau
antibodies specifically toward the Tau aggregates.
In conclusion, our new Tau mAbs were safe and efficient to

reduce Tau pathology in the brain slice model. We found that
themAbswere able to access intraneuronal Tau aggregates and

a large portion of antibodies and Tau aggregates co-localized
with the endosome/autophagosome/lysosome system. Fur-
thermore, the Fab fragments of the mAbs could also enter the
neurons, but did not show specificity for towardTau pathology.
Hence, whole Tau antibodies, instead of their smaller Fab frag-
ments, seem to be more appropriate as therapy for AD and
other tauopathies.
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