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CONCLUSIONS
• Inactivation of the RE before behavior training impaired 

spatial memory.

• Inactivation of the RE does not affect time to complete the 

training task or the distance traveled by the mouse during 

training.

• Projections to the RE, represented in image set A, were found 

in midline thalamus, ventral hippocampus, and mPFC. A 

dense cluster of labeled cells was found in the RE, indicating 

successful placement within the brain.

• Projections to mPFC, represented in image set B, were 

identified in the RE and amygdala. The highest level of 

expression is seen at the site of injection. 

• Future work will examine tissue taken at 4 and 6-week 

timepoints.

• The results from this and future studies will allow us to better 

understand the circuitry underlying memory formation and 

may lead to advances in treatments for memory consolidation
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• Because this previous method targeted the entire region of the RE, 

which has many functions and projections, the goal of this 

experiment was to study projections between the RE, DH, and 

mPFC.

Animal Behavior Training: Female young adult mice with KOR-DREADD in 

the RE were injected with Salvinorin B, 10 minutes prior to training. The mice 

were then placed in a box where they were exposed to 2 identical objects in 

each of the upper corners, and they were allowed 30s of exploration during 

the training session. 4 hours later the mice were placed back in the same box 

and allowed to accumulate 30s exploration, but the object that they spent the 

least time with was moved to the lower corner of the box, while the other 

remained in the same spot. Memory was assessed by preference for the 

novel object location, measured in time (s) spent with the moved object. 

Sterotaxic Surgery + OVX: We delivered the retrograde AAV-Cre-eGFP

(Addgene #105540) using stereotaxic surgery to one of the following three 

regions: mPFC, DH, or RE.  The mice also underwent an ovariectomy at this 

time.

Brain Collection – Perfusion: We perfused mice at 3, 4, and 6 weeks after 

surgery to collect brains for sectioning. Brains were flash frozen, sectioned 

using a cryostat, mounted to slides, and coverslipped with DAPI counterstain. 

Brain Imaging: The brains that were collected 3 weeks after surgery were 

imaged using a fluorescent confocal microscope to identify which projection 

cells took up the virus.
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Figure 1. A. Experimental design. Mice were injected with Salvinorin B 10 min

before training. B. Control mice spent significantly more time than chance with the

moved object 4 h after training (**p<0.01), indicating intact memory, whereas the

KORD group did not, indicating impaired memory. The control group also spent

more time with the moved object than the KORD group (*p<0.05). Mean time spent

with moved objects was compared to chance (15 s) using one-sample t tests and

the groups were compared using a two-sample t test. C. There were no significant

differences in time to accumulate 30 s exploration (C) or distance (D) traveled

between the Control and KORD groups (two-sample t test). N=10-12/group

RE Inactivation does not Affect Time to Complete 

Training or Distance Traveled During Training
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• Activity in both the dorsal hippocampus (DH) and medial prefrontal 

cortex (mPFC) has been shown to be necessary for object placement 

memory consolidation in mice. (Tuscher et al., 2018)

• The nucleus reuniens (RE), part of the thalamus, has been shown to 

facilitate communication between the DH and mPFC. We wanted to 

test whether it is necessary for spatial memory consolidation as well. 

• We used a technique called 

DREADDs (designer 

receptors exclusively 

activated by designer 

drugs), to inactivate the RE 

in female mice after training. 

This method uses a viral 

vector to express a 

synthetic receptor (KORD), 

that inhibits neuron activity 

after application of a 

synthetic, selective drug 

(Salvinorin B).

How DREADDs Works:

• Retrograde AAV-Cre-eGFP allows us to label neurons, the cells that transmit 

information within the brain, and target their projections for inactivation to test 

their role in memory. Cre allows us to target the projections, while eGFP is a 

fluorescent reporter that allows us to visualize projections. We are piloting this 

vector to find an optimal protocol for future use.
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Figure 2. Retrograde-eGFP images from 2 brains that were collected at 3 weeks after surgery.  A. Representative brain 

images of expression for retrograde-egfp in RE, midline Thalamus, VH and PFC from mouse that had AAV-Cre-GFP 

injected into the targeted region, the RE. B. Representative brain images of expression for retrograde-egfp in mPFC, RE, 

and Amygdala from mouse that had AAV-Cre-GFP injected into targeted region, the mPFC.
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