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Introduction Objectives

s Glycogen, the main energy reserve in the brain. It is predominantly stored in astrocytes Assess the ultrastructural integrity of brain tissue
- under normal physiological conditions where it serves as a metabolic buffer during fixed using FBMW using transmision electron
s Astrocyte neurotransmission.! Growing evidence links glycogen metabolism crucial in highly microscopy (TEM) and Volume Scaning Electron
Sibose RO TR, o e energetic processessuchaslong-term memoryformation,learning-dependent synaptic Microscopy (VoISEM).
Pyl%L[ stabilization, memory consolidation, and the maintenance of long-term potentiation.?? . .
Gi Evaluate the effectiveness of FBMW fixation
transporter o o c ° . - o o o o o
Trdal) o -on—— i =l o Glycogen. IS prone to rapid deg.radzi\tlon post-mortem, rr)akl.ng gonven.tlonal fixation in preserving glycogen granules in brain tissue
s | T ) Oemen methods madequgte. for preserving its naiflve Ievels: and.dlstrl.butlon. This re.pre.sent.s a compared to conventional PFA & GA fixation.
.,:, - || -~ Yo Challenge when aiming to accurate quantifiy and visualize brian glycogen distribution
Glu ——— > Glu o o o o o
IO |° S at different stages of memory consolidation process.® Hence in this study, we employ Devel e 4 3D —_
il ! Iy | Focused Beam Microwave (FBMW) fixation as a rapid euthanasia and fixation method .evle. opf a slegmen ation Ian 3 reconlsl ruction
™ to preserve glycogen in conditions that better reflect /n vivo conditions. PIPEIINE TOr glycogen grandies ahd organeiles using
electron microscopy data.
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Methodology
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(1) Post-fixation & Staining (2)Dehydration & Embedding (3)Sectioning & Image Adquisition
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R 2hrs X Overnight \
| Cg ‘ J‘ ‘ CJ\ CJ ) ) ) ) Mount samples with new resin in ACLAR Mount sample in a SEM Trim sample using the Image adquisition using
oV — & & & slides and place in the oven for 72 hrs specimen holder ultramicrotome Zeiss Volutome
S — S 2)  Dehydration WIﬂ; :\e(i(r)lgzi?tratlon gradient Prepare DURCUPAN resin Resin embeding increasing resin
concentration
Place the mouse in a specialized Set a high-energy microwave Dissect the brain
tubulous animal holder with a (4 or 5 kW) at the head of the and store in 4% PFA
hollow wall filled with water. mouse for 600 or 850 ms. for further use.
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model: MitoNet

models: VGG19,
ResNet18, Generic

Continue segmentation efforts to include brain
samples fixed under different microwave fixation
settings.

PFA+GA Perfusion Microwave Irradiation (skW, 6ooms)

Test and validate novel semi-automated and
i automated segmentation tools to enhance the
accuracy, speed, and reproducibility of structure
identification in microwaved-fixed tissue.

Imaging: TEM; Pixel Size: 3.71 nm; Width: 73.21 um; Height: 70.23 um Imaging: TEM; Pixel Size: 3.71 nm; Width: 73.21 um; Height: 70.23 um

PFA+GA Perfusion Microwave Irradiation (;kW, 6ooms)

ResNet - Cardona4 ResNet - Cardona

DR g T SN L2 BNS o N Analyze the 3D spatial distribution of glycogen
5 granules relative to mitochondria. We aim to
understand how glycogen positioning may
support localized energy demands.

2kV; 80pA; 50nm(X 1.6kV; 80pA; 50nm;

Explore the association between the localization
# of glycogen granules and post-synaptic densities.
'~ Measurements of glycogen-synapse distances will
provide ultrastructural evidence linking energy
metabolism with synaptic function.
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Voxel Size: 5 nm Voxel Size: 3.4 nm
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