
CONNECTOMEKG ARCHITECTURE  /  0.5  /  FAFB v783

From electron microscopy to a queryable knowledge graph
Flat files become typed structure. Ask questions, federate the graph, or explore measured anatomy in 3-D.

139,255
neurons

3,732,460
neuron-to-neuron connections

8,772
cell types

79
neuropils / brain regions

2.1 GB
graph.sqlite

1 SOURCE 2 INGEST 3 THE GRAPH 4 ENGINE 5 SURFACES

FlyWire FAFB v783

3 core files

neurons.csv.gz

Transmitter predictions

classification.csv.gz

Super class, class,
hemilineage

connections.csv.gz

Synaptic pairs · ~68 MB

+ 7 annotation files
OPTIONAL

Cell types, coordinates,
labels, stats, visual
types, columns and tags.

Traced skeletons
31 GB · optional

Manual download
Google sign-in required

Synthetic alternative:
connkg fixture
for tests and demos.

READER
One source format

NORMALIZED
Dataset-neutral tables

EXTRACTOR
Typed nodes + edges

THE REUSABLE SEAM

A new connectome
needs a new reader.
The extractor
consumes only
normalized tables.

The graph does not
need to know the
source file format.

One graph per connectome release
157,698 nodes 5,072,285 edges
EDGE COMPOSITION Top three kinds ≈92%

73.59% synaptic pairs 10.00% types 8.30% regions
Remaining 11 kinds: 8.11%

11 NODE KINDS 14 EDGE KINDS

neuron 139,255
cell_type 8,772
label 7,306
column 1,581
taxon 243
ontology_term 235
hemilineage 214
neuropil 79
nerve 8
connectivity_tag 4
dataset 1

Neuron share: 88.30%

SYNAPSES_TO 3,732,460
TYPE_SYNAPSES_TO 507,287
IN_NEUROPIL 421,132
LABELED 139,436
INSTANCE_OF 138,327
IN_COLUMN 45,528
INNERVATES 40,211
IN_DATASET 10,976
CONTAINS 9,727
VIA_NERVE 9,647
MEMBER_OF 7,540
TAGGED 5,268
MIRROR_OF 4,441
MAPS_TO 305

RELEASE STORE ~3 min to build on a laptop
graph.sqlite 2.1 GB · nodes, edges, metadata

Each release owns its graph, index and snapshot history.
Datasets never share a store.

STRUCTURE

Typed node and edge
lookups.

PATHS + CONES

Strongest paths; upstream
or downstream populations
within N hops.

INFLUENCE

Input fraction driven by a
source population, hop by
hop.

SEMANTIC SEARCH

Cell type names, neuropils,
labels and taxa only.

SEMANTIC EXTRA · OPTIONAL

Paths and influence use the
NumPy synapse graph.

Neurons are not embedded.

CLI 19 COMMANDS

connkg · commands include:
build · verify · files · fixture · datasets · stats · analyze
snapshot · query · path · cone · influence · link
skeletons · meshes · viz · viz3d · quilt

MCP SERVER 16 TOOLS

connkg-mcp · stdio or SSE

How an AI agent queries and explores the brain.

PYTHON API
ConnectomeKG · KGModule

Federation kg-rag

VIEWS OPTIONAL EXTRAS

2-D · Partner networks and charts; standalone HTML.
3-D · Traced circuits and signal-weighted neuropil flow.
Looking Glass · Light-field quilts via quiltwright,
or a flat 4K still.
Neuroglancer · Neuron meshes in a browser;
connkg link builds the URL, no login.

COMPANION FILES vectors.sqlite 28 MB (optional) · skeletons/ 2.6 GB (optional) · synapse_graph.npz 13 MB · neuropil_meshes.npz 960 KB · snapshots/ JSON in git

SHARED FOUNDATION kgmodule-utils: store, vector backends, snapshots and layout. The KGModule contract enables kg-rag federation.

01 One seam, many connectomes.
A source-specific reader feeds dataset-neutral tables.
The graph and engine remain reusable.

02 Structure first, embeddings second.
Search locates a starting point; graph traversal supplies
the wiring and annotations. Neurons are not embedded.

03 The picture is the data.
Measured coordinates and traced skeletons give the
3-D views their geometry. ConnectomeKG describes wiring.

SOURCE: FAFB v783 brief and graph snapshot (2026-09-19), with user updates for connectome_kg 0.5.

Connection counts describe neuron pairs with synapse counts and transmitter sign; they are not counts of individual synapses.
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