Amyloid-beta aggregates at cribriform plate driving lymphatic dysfunction in Alzheimer’s Disease
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AR coats olfactory nerves in APP/PS1 APP/PS1 mice have decreased CSF efflux
mice resulting in decreased activation at the cribriform plate area
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Figure 8. Aged APP/PS1 mice dlsplay mcreased immune cell recruitment and decreased CD11C" cells at
cpLV area. (A-B) Representative images of 24-month old littermate (A) and 24-month old APP/PS1 (B) stained
for LYVE-1 (ALY7), Amyloid- (D54D2), CD45 (30-F11) and DAPI. (C) Quantification of CD45+ cells at cpLV ares
using ImagedJ software. (D-E) Representative images of 24-month old littermate (D) and 24-month old APP/PS1
(E) stained for CD11C, CD45 (30-F11), and DAPI with yellow arrows highlighing CD11C cells. (F) Quantification
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34 yearold NNC| G __ B, APP/PS1 § in 17-month old 5XFAD mice. Data is shown as +/- S.E.M. Results of a two-sided Student’s unpaired t-test (*
e, TS ; LY NN - P<0.05, **P<0.01). OB = olfactory bulbs, CP= cribriform plate, cpLV area = cribriform plate lymphatic area.
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The contribution of CNS-associated lymphatics to the development of AD remains de-
bated. The cribriform plate lymphatics have not been studied in the context of AD, and
we show that the cribriform plate is an active area of AB accumulation, warrant-
ing further investigation in both humans and mice.

Figure 6. AB deposits in the cribriform plate lymphatics (cpLVs) in APP/PS1 and 5XFAD mice resulting in We show that in 24-month-old APP/PS1 mice, there is decreased CSF drainage at
decreased LYVE-1+ vessel area and increased cleaved caspase-3. (A) Anatomical schematic of cribriform o the cribriform plate through multiple modalities, recapitulating clinical findings.

plate area displaying the olfactory bulbs (OB) and the cribriform plate (CP) with the cribriform plate lymphatic R e The restricted CSF drainage correlates with substantial A deposition in the cribri-
area (cpLV) between the OBs. (B-D) Representative images of whole-head decalcified cribriform plates of Sl e form plate foramina, perineural accumulation along olfactory nerves, and close
24-month old littermate (B), 24-month old APP/PS1 (C), and 17-month old 5XFAD (D) stained for LYVE-1 Y[ o association with the cribriform plate LVYE-1* lymphatic vessels.

(ALY7), Amyloid-B (D54D2), and DAPI. (E) Quanfication of Amyloid-p at the cpLV area in 24-month old AP- YU The deposition results in pathology such as altered olfaction, decreased c-Fos and
P/PS1 mice (n=5) using Imaris. (F-G) Single-channel image of LYVE-1 area of 24-month old littermate (F) and VAchT of ON and decreased lymphatic vessel area. Interestingly, despite the de-
24-month old APP/PS1 mice (G). (H) Quantification of cribriform plate lymphatic vessel (cpLV) LYVE-1* vessel | Figure 9. Working model ~regge in vessel area, there is an increase in CD45* immune cell recruitment and ele-

area (n=3) using ImageJ. (|) Anatomical scheme of cpLV area with red box indicating where (J) and (K) were z:iﬁlﬁfgfr‘:lo::;itzl.] g‘C:: vated caspase-3"‘ expression Suggesting an inﬂammatory response.

Ag&d AP PI PS1 mice re Capltu Iate O|faCtOI'y taken on 60X magnification. (F) Representative image of 24-month-old littermate (J) and 24-month-old APP/PS1] matic showing AB deposi-- We demonstrate decreased CD11C" cell recruitment at cpLV area suggesting im-

(K) stained for Podoplanin (8.1.1), cleaved caspase-3 (D175), and Amyloid-8 (1-40). Data is shown as +/- tion at LYVE-1* and podo- paired dendritic cell trafficking, likely impacting antigen priming. Future experiments

dysfu nCtiOn seen in AD patients S.E.M. A Student’s t-test was performed on GraphPad Prism with with p-valu_e = =.0.0002 (E), 0.0259.(H), and gg”;gv\l'é’lrl“s:zt;;:tgle will involve delineating this relationship.

_ _ 0.0226 (L). OB = olfactory bulbs, ON = olfactory nerves, WT= wild-type, cp= cribriform plate lymphatic vessels. accumulation of AB.This - This study highlights the cribriform plate as a previously unknown site of AB pathol-
Figure 4. Aged APP/PS1 mice show olfactory dys- build-up likely contributes 6 qy and supports further investigation into CNS-associated lymphatics as potential
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[ 2imenso  function that worsens with age and disease status. Refe rences seen in AD patients. Made Modulators and therapeutic targets in AD. Future experiments include utilizing
(A) Experimental schematic of olfaction habituation with BioRender. lymphangiogenic agents to see if CSF efflux can be restored.
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Flgure 3. AB deposits in the cribriform plate lymphatics (chVs) and in olfactory nerves in confirmed AD
patient. (A) Experimental schematic of processing of human cribriform plate (CP) samples. (B-C) Representative
image of a decalcified post-mortem cribriform plate from a 78-year old patient with confirmed AD stained with Am-
yloid-B (4G8) showing Amyloid-3 at olfactory nerves (ON). (D-E) Representative image from a non-neurologic
control (NNC) 34-year old CP (D) and a 78-year old confirmed AD CP (E) stained for Amyloid-g (6E10), CD45
(YAMLS501.4), and DAPI. (F-G) Representative image from a non-neurologic control (NNC) 34-year old CP (F)
and a 78-year old confirmed AD CP (G) stained for Amyloid- (4G8), Podoplanin (MZ-1.3), and DAPI. AD = Alz-
heimer’s Disease, NNC = Non-neurologic control, ON = olfactory nerve.
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