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• Perisynaptic astroglia processes 
(PAPs) directly influence synaptic 
transmission1. 

• How does PAP structural remodeling 
following in vivo induction of long 
term potentiation (LTP) and 
concurrent long-term depression 
(cLTD) affect information 
processing?

• Delta-burst stimulation (DBS) in the 
medial perforant pathway. 

• Hippocampal dentate gyrus: 
• LTP in middle molecular layer (MML)  
• cLTD in outer molecular layer (OML) 

• Baseline stimulation in contralateral 
control hemisphere.
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• Animals sacrificed 2 hours after LTP 
(and cLTD) induction. 

• Ultra-thin serial section tissue slices 
imaged using transmission mode 
scanning electron microscopy (TSEM) 
and serial section transmission 
electron microscopy (ssTEM).

• Statistically significant interaction 
effect found between synapse size 
and experimental condition on 
degree of PAP apposition at the ASI. 

• The results suggest scaling of 
degree of PAP apposition with 
synapse size in the MML. 
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• 3D reconstructions (A) generated using Neuropil Tools, a Blender add-on developed by 
Bartol et al., from traces of serial section electron micrographs (B)2.  

• Three dendrites of comparable caliber analyzed per image series.  
• Example reconstruction (C) of a single dendrite’s associated pool of synaptic 
components with PAPs.
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• Degree of PAP apposition measured 
at the axon-spine interface (ASI) 
perimeter (D, in orange). 

• > 70% synapses exhibited PAP 
apposition at the ASI.  

• Most synapses had at least one 
synaptic component associated with 
PAP resources.
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y = 4.24 + 0.823 x, R2 =  0.501*,**,*** 
y =  4.05 + 0.688 x,  R2 = 0.479*,**,***

y = 1.42 + 0.271 x, R2 =  0.259*,**,*** 
y = 1.23 + 0.190 x,  R2 = 0.171*,**,***

y = 0.328 - 0.0119 x, R2 =  0.00171*,**,*** 
y = 0.233 - 0.0449 x,  R2 =0.0347*,**,*** 

y = 3.65 + 0.608 x, R2 = 0.309*,**,*** 
y = 3.19 + 0.448 x,  R2 = 0.208*,**,***
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y = 0.834 + 0.0917 x, R2 = 0.0262*,**,*** 
y = 0.618 + 0.0219 x,  R2 = 0.00206*,**,*** 

y = 0.169 - 0.0522 x, R2 = 0.0296*,**,*** 
y = 0.117- 0.0675 x,  R2 = 0.0597*,**,*** 
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*Synapses without PAP apposition at the ASI were excluded. 
**Synapses with ASI perimeter less than the 1st percentile and greater than the 99th percentile removed from analysis as outliers. 
***Linear regression performed on log-transformed synapse size values.

*p-values based on Kruskal–Wallis H test 
**Synapses without PAP apposition at the ASI were excluded. 
***Synapses with ASI perimeter less than the 1st percentile and greater than the 99th 
percentile removed from analysis as outliers.

p value = 1.91e-08*,**,*** p value = 0.0620*,**,*** p value = 0.692*,**,** 

• SISC analysis method (Samavat et al. 
2022) applied to extract 
distinguishable synaptic size 
categories using information theory3.  

• Preliminary analysis shows PAP 
apposition length at ASI trends 
towards a significant effect on 
synapse size category . 

• Continuing work will explore data from 
a third animal and 30 minutes post 
LTP (cLTD) induction. 
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