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Table 1 Key resources of frequently used semi—automatic neuronal reconstruction tools
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Table 2 Key resources of frequently used automatic neuronal reconstruction tools

R2 ERAN2EIHERKSERIAXRERIIR

ESiivvilia
4R BB A BT TS SR ﬁff}; AL
ENZS

Farsight [23 #* EesLi g et Win/Mac/Lin N N 2D/3D
NCTracer [46] #* AR L Win N N 2D/3D
NeuronCyto IT [53] ##* B it Win N Y 2D
Tubular Geodesics 41 #** ik Imagel] N N 2D
NeuroGPS-Tree 132 #** E it Win Y Y 2D/3D
Vaa3D [34] s Ktk Win/Mac/Lin Y N 2D/3D
NeuronStudio (357 ##* PRF AR I Win N N 2D

Win: Windows#/E R4t; Imagel: 1E NI EImage] 1i817; Mac: MactfE R%; Lin: Linux#E RS *FoRmb i ff; ** KRk
TR TR ATV YRRSRE: NFORATHE; BVEIB IR N2 G o rh E R A A2 0B

J 46 PR Vaa3d

Farsight

NeuronStudio NeuroGPS-Tree

Fig. 1 Reconstruction results of a neuronal population derived by several automatic reconstruction tools
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Fig. 2 Reconstruction of a neuronal population with densely packed neurites derived from NeuroGPS—Tree and manual
E2 NeuroGPS-TreeflF T EEBZHARZRLERMNITLL
(a) —Hfu &ML ; (b) NeuroGPS-TreefE 4 (a) HEUIEMEER (LhEMiZk); (c) NeuroGPS-Tree s #H 1Y 4 pfiL:

SRS ES T UTEMEES (L) fXT. LG niEaiE; (1) FUEERELE () PEMIZIUBE,

12 #HERTESEEIENENTER

S 2, MEITEAEE T HMIRE:
F g ddt T H AR IEERR S R, (BER AR 20
) THAeEE A, FAg R SR T ARy
MEZCIBEAE LR . PR EE T HZ
] WA AE T2 2 A Al TR RO T 1
i, WHREATTERE, T H S E S TR
BRI, 2N LSRR R B S BIT. B
FIFRATAT A AT, VRN — 598 . — 7T,
SN RER A, SRTHRME A SR S —
JiE, AR ER AR D fERR R, ST
ROR . TEMR A SR, PR
DR BT R YA A %I R A 2 global tree
reconstruction system (GTree) T.HH, {3 TA/E
Dl https: //www.biorxiv.org/content/early/2018/01/02/
223834 X LS AR AR E AL . B AR 2
MEALERER . AL AR EGEAR D] . MELrYE

2L @ 2oR.

55 . ML AE T AR IR IE S . GTree
WA B k5 R Y A G R g S I BRI RE . bR
15 SR AL AR A A g DI BES, GTree i
AT OReE, HTHRAF THESE: a2
il RO o 28 o0 B R 2 SR AT, RBAE R R R
T, PR IR A A b T E A R
PR R, REfEM ALY g, o
UL e T4, M4 5y &I d A iR
c. [Al—Ph 2T AN ] B A5 I 25 S i b i, gtk
N H AR A 22 A E, ol A R P
BIFE . FEXFIRMEZIT T, GTree BEHE & fERH %
T LT U0 A RETR , — R M i
AT ) i —— 5 AR H . GTree 36 H T R &4l
ke, RENESC IR A A i R ph e BT EE
FELRUIE A B I b, EA T LR
STELLLE, FREREAR T 2R E . A% EMLL
e MBERIE S TR . SRR T . R



2019; 46 (3) T, & BETHKSERIANHAREE 271+
Table 3 Key resources of frequently used tracing methods in automatic neuronal reconstruction tools
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An Overview of Advances of Tools in Neuron Reconstruction”
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Abstract Recent breakthroughs in molecular labeling and light microscopy enable the imaging of brain-wide
neuronal population at cellular level. However, the development of neuronal reconstruction tools lags far behind
massive datasets generation, which fails to meet the data analysis requirement at the current stage. In this sense,
we first sought reasons for backwardness in current reconstruction tools and we summarized the features and
introduced latest developments in these semi-automatic and fully automatic tools. Based on the summarized
features, we further listed the challenges in developing reconstruction tools with high throughput and accuracy. In

the end, we aired our views on the future development and application prospect of tools in neuron reconstruction.

Key words neuronal morphology, high throughput, neuronal population, brain-wide scale, neuron reconstruction
DOI: 10.16476/j.pibb.2018.0277

# This work was supported by grants from the Science Fund for Creative Research Group of China (61721092) , The National Natural Science
Foundation of China (81771913, 81327802) , National Program on Key Basic Research Project of China (2015CB7556003) , Science Fund for
Young and Middle-aged Creative Research Group of the Universities in Hubei Province (T201520) and The Direct Fund from Wuhan National
Laboratory for Optoelectronics (WNLO).

#x Corresponding author.

Tel: 86-27-87792033, E-mail: quantingwei@hust.edu.cn

Received: October 25,2018 Accepted: January 15,2019



