
To establish the presence of dopamine axons in the corpus callosum, we used 
adult male DAT-cre mice, which express cre under the control of the dopamine 
transporter promoter. In this way, cre expression was restricted to dopamine 
neurons. 
!
A cre-dependent eYFP virus was injected into the midbrain of the adult male 
DAT-cre mice. In this way, all cells in the midbrain that expressed cre (the 
dopamine neurons) were transfected with eYFP so their axons could be 
visualized and traced.  
!
One month after surgeries, the mice were perfused and their brains were 
processed for immunofluorescence.  
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Experience-dependent myelination is a phenomenon where neurons 
communicate with oligodendrocytes to regulate myelination. 
!
Accumulating evidence demonstrates that experience-dependent myelination is 
crucial for many neuropsychological phenomena including learning and 
memory, cognition, social behaviors, among others. 
!
However, the types of neurons that contribute to experience-dependent 
myelination remain uncharacterized.  
!
It has previously been suggested that dopamine neurons might contribute to 
experience-dependent myelination of the corpus callosum, the largest white 
matter tract in the brain. 
!
It is also interesting to note that dopamine-related neuropsychiatric diseases are 
associated with dysregulation of myelin. 
!
Whether midbrain dopamine neurons innervate the corpus callosum has never 
been systematically addressed. 

The purpose of this study was to begin to investigate the possible role of 
midbrain dopamine neurons in experience-dependent myelination of the corpus 
callosum.  
!
We hypothesized that the corpus callosum contains midbrain dopamine neuron 
axons.

Because the eYFP virus is expressed only by midbrain dopamine neurons, we 
can conclude with certainty that the eYFP+ axons observed in the corpus 
callosum are dopamine neuron axons, which is in line with our hypothesis. 
!
Many questions remain to be addressed including:  
!
What are the postsynaptic targets of dopamine neuron axons in the corpus 
callosum? Are they oligodendrocyte precursor cells and/or oligodendrocytes?  
!
How are dopamine axons in the corpus callosum affected when the animals are 
given drugs of abuse? Do the postsynaptic targets of the axons change? 
!
Understanding the role of midbrain dopamine neurons in experience-dependent 
myelination could aid in the treatment of dopamine-related neuropsychiatric 
disorders.

Choi, M-H, Na, JE, Yoon, YR et al. (2017). Role of dopamine D2 receptor in 
stress-induced myelin loss. Scientific Reports 7: 1-15. 

Fields, DR. (2008). White matter in learning, cognition and psychiatric 
disorders. Trends in Neurosciences 31: 361-370. 

Mount, CW and Monje, M. (2017). Wrapped to Adapt: Experience-Dependent 
Myelination. Neuron 95: 1-28. 

Stedehouder, J, Brizee, D, Shpak, G et al. (2018). Activity-dependent 
myelination of parvalbumin interneurons mediated by axonal morphological 
plasticity. The Journal of Neuroscience 38: 3631-3642.

Methods (Cont.)
Images were acquired with a Leica THUNDER microscope system using a 100x objective (oil) and 
the 488 channel.  
!
Stitched brain images of the corpus callosum were imported into Imaris software, and 
dopamine neuron axons in this region were traced and quantified using the  
filament-tracing feature. 

Interpretation and Significance

Midbrain dopamine axons are present in the corpus callosum and contain 
varicosities (sites of synaptic release)

There is regional variability in the density of dopamine axon innervation  

Dopamine axons appear to wrap around cell bodies in the 
corpus callosum 

Results (Cont.)
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Figure 2. Micrographs of midbrain dopamine axons in the corpus callosum of adult male DAT-cre mice. 
A. White arrows indicate individual axons. B. White arrows indicate varicosities.
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Figure 3. Different regions of the corpus callosum show different patterns of dopamine axon innervation. 
Dorsal and medial regions (A, B) show a greater density than ventral and lateral regions (C, D). 
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Figure 4. Dopamine axons wrap around cell bodies in the corpus callosum. 
White arrows indicate spaces where cell bodies lie (black holes).
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Figure 1. Schematic illustration of the 
methodology used. Adult male DAT-cre 
mice (A) were injected stereotactically (B) 
with a cre-dependent eYFP virus to 
selectively label midbrain dopamine 
neuron axons. 


