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“Full” Morphological Reconstruction – Why?

alleninstitute.org | brain-map.org

Mesoscale connectome

What is the specificity and diversity of projection 
targets at the single cell level?

How does local morphology relate to long-
distance projection patterns?

How does full morphology/target specificity 
relate to cell type classification?

Classify and identify novel cell types using brain-wide morphological descriptions of single projection neurons

Single cell projectome

Allen Institute Janelia MouseLight

Tasic et al. 2017 bioRxivHan et al. 2018

L2/3 VISp: local morphologies

Intracortical projections from these cells
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Worm: 302 neurons Fly: 100,000 neurons

Mouse: 107~108 neurons Human: ~1011 neurons

Billions of neurons in Brain
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124 Auto reconstructions on brain 17302

174 Auto reconstructions on brain 17545

Auto reconstruction

Manual reconstruction

alleninstitute.org | brain-map.org4

Zhou, et al, unpublished.
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Protocol for full morphology reconstruction 

• Level-1: Dendrite, Major branches of Axon

and Long projection axon without fully-traced

cluster;

• Level-2: Level-1 and clusters of axon in

detail

Dendrite-Blue

Axon-Red

Local Axon

Projections

Clusters

Dendrite

An example of Level-2 reconstruction

Post-processing and quality control
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Get To KNOW Vaa3D
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Vaa3D’S demonstration of common functions of reconstruction 
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Neuron_radius_plugin

Vaa3D/Analysis
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Neuron_radius_plugin
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The bronze, silver and gold standard 

for quality control of neuron reconstruction

How?
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1.Select the "quality control“ plug-in 

2.Input data and information

• .swc file（ Registration ）
• .csv excel(Contains information 

such as ID, region CellType_Rogh.)

3. Output result

• Sorted file: " sort_neuron_swc “ plug-in 
applied.

• Features information table:
" global_neuron_feature “plug-in applied.

• Results information table: “0” means 
unqualified, “1” means qualified.
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Silver standard  and silver standard checking

• Silver standard:

1. The 3D space the actual arbor occupied is fully covered; 

2. The missing branches of the arbor are less than 1/3; 

3. No jumping to neighboring neurons; 

4. No over-tracing into background; 

• Silver standard checking: 

we developed functions check mode under the Hi5 mobile application. Check mode 

supports efficient browsing and annotating operations, saving the time for data loading 

and recording. 
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Gold standard and gold standard checking and revising

• Gold standard:

1. Soma node is defined and labeled as type ‘1’;

2. The primary branches start at soma node;

3. No missing branches; 

4. No crossing between branches; 

5. No background traced; 

6. No gaps in branches; 

7. No circle or multifurcation.

Gold standard manual checking: Mainly use MR-Farm
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NeuronQC



16

Use MR-Farm
Collaborative discussion
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Signals that are difficult to judge：
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Thank you!

Visit us: http://braintell.seu.edu.cn/allencenter/

To download Vaa3D, and for the latest information 

& help visit the Vaa3D website at http://vaa3d.org


