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Mirdametinib combined with prediction error disrupts fear
 memory reconsolidation 

             Habituation                         Training                     Reactivation                    Test  
                 Day 0                                    Day 1                          Day 2                           Day 3 

                  10 min                             CS(30 Sec)+US                       CS(60 Sec)                        CS 
              in Chamber A     24 h                                   24 h                               24 h 

                                                                                                           Study Drugs   

Reactivation Test
0

20

40

60

80

100

Pe
rc

en
t F

re
ez

ing

Vehicle
Mirdametinib 5 mg/kg
Mirdametinib 10mg/kg
Mirdametinib 25mg/kg
SL327 50 mg/kg
Trametinib 5 mg/kg

Mirdametinib disrupts fear memory reconsolidation and reduces    
 ERK activity in lateral amygdala neurons 
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Pre-reactivation DCS enhanced retrieval-induced lability
in memories resistant to the effect of mirdametinib on 
memory reconsolidation 

            Habitua(on                     Training                         Reac(va(on                    Test  
                  Day 0                               Day 1                               Day 2                            Day 3 

           10 min                          1 or 3x[CS(30 sec)+US]                      CS(60 sec)                       CS 
            in Chamber A      

                                                                                                   DCS      Study Drug       

24 hr 24 hr 24 hr 

Reactivation Test Reactivation Test
0

20

40

60

80

100

1 CS-US                                              3 CS-US

Pe
rc

en
t F

re
ez

in
g

Vehicle
DCS
Mirdametinib
DCS + Mirdametinib

* * #

*

Vehicle 
1 CS-US

Vehicle 
3 CS-US

Mirdametinib DCS + 
Mirdametinib

0

20

40

60

80

100

N
eu

ro
n 

co
un

t

D

Combination of pre-reactivation DCS with mirdametinib
 reduces pERK activity in lateral amygdala neurons after 
 strong fear conditioning. 
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Mirdametinib without prediction error does not disrupt fear
memory reconsolidation in mice
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Mirdametinib does not disrupt fear memory reconsolidation in  
 the absence of memory reactivation
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• Reconsolidation interference with clinically relevant mirdametinib 
can disrupt fear memories

• Prediction error is important for destabilisation of fear memories. 
• Prediction error has translational potential for disruption of fear 

memory combined with pharmacological interventions. 
• In combination with memory recall Mirdametinib was found to 

target fear memories without affecting all memory processes.
• A strong fear conditioning protocol rendered a memory trace 

resistant. However, DCS restored the disruptive effect of 
mirdametinib.

• Disruption of fear memory reconsolidation is associated with 
reduction of number of pERK positive neurons in dorsolateral and 
ventrolateral parts of lateral amygdala. 
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Introduction 

• While some patients with Post-traumatic stress disorder (PTSD) recover 
with existing treatments, many patients experience a return of symptoms 
or are treatment resistant. 

• New treatment solutions and options are needed for PTSD. 
• PTSD is characterized by dysfunction of threat memory.
• Targeting memory reconsolidation with clinically translatable drugs and 

behavioral interventions provides a potential new treatment option. 
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