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For the neuroscience ecosystem surrounding digital recon-
structions of neuronal morphology, I predict that the past year
will be remembered as a glorious time. The centrally curated
community repository NeuroMorpho.Org1 passed the land-
mark quota of 100,000 downloadable tracings in version 7.6
(end of November 2018), more than doubling from the 50 k
milestone reached only 24 months before.2 Considering that
this database launched in 2006 with (what then appeared the
impressive number of) 1000 neurons,3 and that it took all of
seven years to add the next 9000, the acceleration is impres-
sive (Fig.1). The pivoting phase transition occurred around the
second half of 2014: until then NeuroMorpho.Org averaged
1250 additional reconstructions per year; afterwards, roughly
20,000. What triggered such a whopping 16-fold-factor?

A major reason is undoubtedly the industrialization of neu-
roscience, implying bigger and faster datasets.4 Experimental
breakthroughs in imaging techniques, from the off-the-shelf
availability of genetically labeled animals to the improving
quality/cost ratio of microscopy, clearly played an important

role. However, the lion’s share of the merit for the rising pro-
duction of neuronal reconstructions goes to informatics ad-
vances. The progressive computer automation of the difficult
and tedious process of arbor tracing was a game changer for
the field.5 As a result, the number of peer-reviewed publica-
tions reporting three-dimensional neural morphology in-
creased from approximately 120 per year6 before 2014 to over
300 after. Moreover, the average number of cells per publica-
tion also more than doubled in the same period, from just shy
of 40 to nearly 100. Thus, the yearly community-wide gener-
ation of reconstructed morphologies hovered below 5000 pre-
2014 and soared above 30,000 in the most recent few years.

Yet, ballooning data production by itself is insufficient to
explain the tremendous growth of NeuroMorpho.Org.
Another notable shift during this time regarded a fairly radical
transformation in the neuroscientists’ attitude towards data
sharing.7 Up until 2014, three-quarters of the authors chose
not to deposit the morphological reconstructions described in
their publication into freely accessible storage.8 In the last five
years, the wind has reversed, with two-thirds of researchers
willingly uploading their hard-won tracings to the public do-
main cloud. Many interlinked factors likely contributed to this
very encouraging trend: positive pressure from funding agen-
cies and publishers, including the pioneering position of our
journal9; exemplary success stories of data reusage that am-
plified the impact of the original work10; greater name
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recognition and community trust in larger resources11; the
growing prominence of data science; and a generational shift.

As a combined consequence of the data volume ex-
pansion and of the larger shared fraction, in January
2019 more than half of the digital neuronal morphol-
ogies ever reconstructed since the dawn of computer-
interfaced microscopes (ca. 1985) were available through
NeuroMorpho.Org. This is not a blip on the screen, but
the new norm: seven months later, at the time of this
writing, the number of shared morphological tracings ex-
ceed the un-shared pool by almost 15,000, and the pro-
portion of positive responses to the requests for data is
edging towards 80%. Meanwhile, technological progress
continues in strides, and the “next” 100,000 neurons are
already on the horizon.12 Furthermore, digital reconstruc-
tions no longer solely focus on the local dendritic field,
but now encompass brain-wide axonal projections,13 with
collaborative remote tracing enabled by immersive virtu-
al reality environments.14

Perhaps most consequentially, new powerful synergies
are emerging within the US BRAIN Initiative Cell Census
Network (BICCN) as morphological reconstructions and
single-neuron transcriptomics are paired within a common
functional atlas.15 It is especially telling that the data pro-
duced under this 5-year, quarter-billion-dollar effort are
intended for broad, rapid, online dissemination, and will
become available for immediate and unrestricted use by
the entire scientific community upon production and de-
livery to public databases (biccn.org). External users may
freely download, analyze and publish results based on any
BICCN open-access datasets and tools as soon as they are
released, regardless of type or size and even if not yet
published by the generating labs. Too good to be true?
Maybe. Then again, in just a few years we might look
back at 2019 trying to remember why 100,000 neurons
seemed so many.
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Fig. 1 Growth of
NeuroMorpho.Org content over
the 13-year period of this database
existence. Two phases can be
distinguished based on the rate of
increase: the first 8 years (~1250
reconstructions/year) and the last
5 (~20,000 reconstructions per
year)
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