












‭Fig.‬ ‭S13‬ ‭|‬‭Bitbow‬‭�'�U�R�V�R�S�K�L�O�D‬‭central‬‭complex‬‭serotonergic‬‭neuron‬‭.‬‭Top,‬‭the‬‭entire‬‭Bitbow‬‭fly‬‭image‬‭with‬
‭the‬ ‭central‬ ‭complex‬‭highlighted‬‭in‬‭white.‬‭Bottom,‬‭a‬‭Z-frame‬‭montage‬‭from‬‭0‬‭µm‬‭to‬‭25‬‭µm,‬‭demonstrating‬‭the‬
‭structure of the central complex innervation by a single serontonergic neuron in Z.‬
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‭Fig.‬‭S14‬‭|‬‭plSCM‬‭imaging‬‭of‬‭Bitbow‬‭mouse‬‭brain.‬‭a‬‭,‬‭Outline‬‭of‬‭the‬‭protocol‬‭used‬‭to‬‭prepare‬‭a‬‭Bitbow‬‭mouse‬
‭brain‬‭sample.‬‭In‬‭brief,‬‭AAV.hSyn-Flp‬‭was‬‭injected‬‭into‬‭a‬‭Bitbow‬‭+‬‭/CamKII-tTA‬‭+‬ ‭young‬‭adult‬‭mouse.‬‭The‬‭animal‬
‭was‬ ‭sacrificed‬ ‭at‬ ‭5‬ ‭weeks‬ ‭post‬ ‭injection.‬ ‭Brain‬ ‭section‬ ‭was‬ ‭then‬ ‭gelled‬ ‭and‬ ‭cleared‬ ‭following‬ ‭a‬ ‭miriEx‬
‭expansion‬‭protocol‬‭with‬‭modification‬‭to‬‭allow‬‭FP‬‭secondary‬‭antibody‬‭amplified‬‭by‬‭ACE.‬‭b‬‭,‬‭Overview‬‭of‬‭a‬‭26TB‬
‭image‬‭dataset‬‭taken‬‭with‬‭the‬‭plSCM.‬‭c,d‬‭Two‬‭regions‬‭highlighted‬‭in‬‭b‬‭,‬‭which‬‭display‬‭multiple‬‭colors‬‭of‬‭Bitbow‬
‭labeled neurons. AAV, adeno-associated virus; ACE, Amplification by Cyclic Extension.‬

‭Data and Code Availability‬
‭Code and design files related to this project is available on GitHub repositories at:‬
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‭Author Contributions‬
‭HJ,‬ ‭LAW,‬ ‭DC,‬ ‭and‬‭MC‬‭designed‬‭and‬‭built‬‭the‬‭plSCM‬‭prototype.‬‭LAW‬‭and‬‭DC‬‭designed‬‭the‬‭SNDiF‬‭structure,‬
‭and‬ ‭LAW‬ ‭implemented‬ ‭the‬ ‭SNDiF‬ ‭code.‬ ‭LAW‬ ‭and‬ ‭YL‬ ‭performed‬ ‭microscopy‬ ‭experiments.‬ ‭LAW‬ ‭and‬ ‭BD‬
‭performed‬ ‭image‬ ‭informatics.‬ ‭YL,‬ ‭XN,‬ ‭MCC,‬ ‭JCH,‬ ‭and‬ ‭KA‬ ‭prepared‬ ‭samples‬ ‭for‬ ‭imaging.‬ ‭HS,‬ ‭KS,‬ ‭and‬ ‭PY‬
‭developed‬ ‭the‬ ‭ACE‬ ‭labeling‬ ‭strategy‬ ‭and‬ ‭reagents,‬ ‭which‬ ‭was‬ ‭optimized‬ ‭for‬ ‭the‬‭miriEx‬‭hydrogel‬‭by‬‭XN‬‭and‬
‭DC.‬‭LAW‬‭and‬‭YL‬‭performed‬‭neuron‬‭tracing‬‭experiments,‬‭which‬‭were‬‭further‬‭analyzed‬‭by‬‭BD,‬‭RP,‬‭AP,‬‭SG,‬‭and‬
‭DC. MC and DC conceptualized and managed the project. All authors reviewed and approved this manuscript.‬

‭Acknowledgments‬
‭This‬ ‭project‬ ‭was‬ ‭supported‬ ‭by‬ ‭NIH‬ ‭grants‬ ‭RF1MH123402‬ ‭and‬‭RF1MH133764‬‭to‬‭DC,‬‭and‬‭RF1MH124611‬‭to‬
‭MC‬ ‭and‬‭DC.‬‭LAW‬‭was‬‭supported‬‭by‬‭a‬‭University‬‭of‬‭Michigan‬‭Rackham‬‭Predoctoral‬‭Fellowship.‬‭Computation‬
‭support‬‭for‬‭this‬‭project‬‭was‬‭provided‬‭by‬‭University‬‭of‬‭Michigan‬‭Advanced‬‭Research‬‭Computing‬‭(UM-ARC)‬‭and‬
‭the‬ ‭Brain‬ ‭Image‬ ‭Library‬ ‭(BIL)‬ ‭at‬ ‭the‬ ‭Pittsburgh‬ ‭Supercomputing‬ ‭Center‬ ‭(PSC).‬ ‭GPU‬ ‭hardware‬ ‭used‬ ‭was‬
‭provided‬ ‭by‬ ‭grants‬ ‭from‬ ‭NVIDIA‬‭and‬‭AMD‬‭to‬‭LAW‬‭and‬‭DC.‬‭The‬‭authors‬‭thank‬‭Bilyana‬‭Popova‬‭for‬‭the‬‭public‬
‭domain fly drawing used in‬‭Fig. 3‬‭, accessed from‬‭bioicons.com‬‭.‬

‭720‬

‭721‬

‭722‬

‭723‬

‭724‬

‭725‬

‭726‬

‭727‬

‭728‬

‭729‬

‭730‬

‭731‬

‭732‬

‭733‬

‭734‬

‭735‬

‭736‬

‭737‬

‭738‬

‭739‬

‭740‬

‭741‬

‭742‬

‭743‬

‭744‬

‭745‬

‭746‬

‭747‬

‭748‬

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted June 3, 2025. ; https://doi.org/10.1101/2025.05.31.657163doi: bioRxiv preprint 



‭Ethics Declarations‬
‭A‬ ‭patent‬ ‭US12135411B2‬ ‭has‬ ‭been‬ ‭granted‬ ‭to‬ ‭HJ‬ ‭and‬ ‭MC‬ ‭describing‬ ‭the‬ ‭plSCM‬ ‭design.‬ ‭LAW‬ ‭and‬ ‭DC‬ ‭are‬
‭authors‬ ‭of‬ ‭a‬ ‭patent‬ ‭application‬ ‭pub.‬ ‭US20240144418‬ ‭describing‬ ‭parts‬ ‭of‬ ‭the‬ ‭SNDiF.‬ ‭All‬ ‭animal‬‭experiments‬
‭were‬ ‭performed‬ ‭with‬ ‭the‬ ‭approval‬ ‭of‬ ‭the‬ ‭University‬ ‭of‬ ‭Michigan‬ ‭Institutional‬ ‭Animal‬ ‭Care‬ ‭&‬ ‭Use‬ ‭Committee‬
‭(IACUC).‬

‭749‬

‭750‬

‭751‬

‭752‬

‭753‬

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted June 3, 2025. ; https://doi.org/10.1101/2025.05.31.657163doi: bioRxiv preprint 

https://doi.org/10.1101/2025.05.31.657163
http://creativecommons.org/licenses/by-nc-nd/4.0/


‭References‬

‭1.‬ ‭Walsh, C. L.‬‭et al.‬‭Imaging intact human organs‬‭with local resolution of cellular structures using‬

‭hierarchical phase-contrast tomography.‬‭Nat. Methods‬‭18‬‭, 1532–1541 (2021).‬

‭2.‬ ‭Susaki, E. A. & Ueda, H. R. Whole-body and whole-organ‬‭clearing and imaging techniques with single-cell‬

‭resolution: Toward organism-level systems biology in mammals.‬‭Cell Chem. Biol.‬‭23‬‭, 137–157 (2016).‬

‭3.‬ ‭Lewis, S. M.‬‭et al.‬‭Spatial omics and multiplexed‬‭imaging to explore cancer biology.‬‭Nat. Methods‬‭18‬‭,‬

‭997–1012 (2021).‬

‭4.‬ ‭Kim, G. B.‬‭et al.‬‭Rapid generation of somatic mouse‬‭mosaics with locus-specific, stably integrated‬

‭transgenic elements.‬‭Cell‬‭179‬‭, 251–267.e24 (2019).‬

‭5.‬ ‭Luo, L. Architectures of neuronal circuits.‬‭Science‬‭373‬‭, eabg7285 (2021).‬

‭6.‬ ‭Muñoz-Castañeda, R.‬‭et al.‬‭Cellular anatomy of‬‭the mouse primary motor cortex.‬‭Nature‬‭598‬‭, 159–166‬

‭(2021).‬

‭7.‬ ‭Urai, A. E., Doiron, B., Leifer, A. M. & Churchland,‬‭A. K. Large-scale neural recordings call for new insights‬

‭to link brain and behavior.‬‭Nat. Neurosci.‬‭25‬‭, 11–19‬‭(2022).‬

‭8.‬ ‭Morgan, J. L. & Lichtman, J. W. Why not connectomics?‬‭Nat. Methods‬‭10‬‭, 494–500 (2013).‬

‭9.‬ ‭Eichler, K.‬‭et al.‬‭The complete connectome of a‬‭learning and memory centre in an insect brain.‬‭Nature‬

‭548‬‭, 175–182 (2017).‬

‭10.‬ ‭Scheffer, L. K.‬‭et al.‬‭A connectome and analysis‬‭of the adult Drosophila central brain.‬‭Elife‬‭9‬‭, e57443‬

‭(2020).‬

‭11.‬ ‭Winding, M.‬‭et al.‬‭The connectome of an insect‬‭brain.‬‭Science‬‭379‬‭, eadd9330 (2023).‬

‭12.‬ ‭Shapson-Coe, A.‬‭et al.‬‭A connectomic study of‬‭a petascale fragment of human cerebral cortex.‬‭bioRxiv‬

‭2021.05.29.446289 (2021) doi:‬‭10.1101/2021.05.29.446289‬‭.‬

‭13.‬ ‭The MICrONS Consortium‬‭et al.‬‭Functional connectomics‬‭spanning multiple areas of mouse visual cortex.‬

‭bioRxiv‬‭2021.07.28.454025 (2023) doi:‬‭10.1101/2021.07.28.454025‬‭.‬

‭14.‬ ‭Winnubst, J.‬‭et al.‬‭Reconstruction of 1,000 Projection‬‭Neurons Reveals New Cell Types and Organization‬

‭of Long-Range Connectivity in the Mouse Brain.‬‭Cell‬‭179‬‭, 268–281.e13 (2019).‬

‭15.‬ ‭Peng, H.‬‭et al.‬‭Morphological diversity of single‬‭neurons in molecularly defined cell types.‬‭Nature‬‭598‬‭,‬

‭174–181 (2021).‬

‭754‬

‭755‬

‭756‬

‭757‬

‭758‬

‭759‬

‭760‬

‭761‬

‭762‬

‭763‬

‭764‬

‭765‬

‭766‬

‭767‬

‭768‬

‭769‬

‭770‬

‭771‬

‭772‬

‭773‬

‭774‬

‭775‬

‭776‬

‭777‬

‭778‬

‭779‬

‭780‬

‭781‬

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted June 3, 2025. ; https://doi.org/10.1101/2025.05.31.657163doi: bioRxiv preprint 

http://paperpile.com/b/npw6Ws/b1so
http://paperpile.com/b/npw6Ws/b1so
http://paperpile.com/b/npw6Ws/pLsJ
http://paperpile.com/b/npw6Ws/pLsJ
http://paperpile.com/b/npw6Ws/dRBD
http://paperpile.com/b/npw6Ws/dRBD
http://paperpile.com/b/npw6Ws/d6xP
http://paperpile.com/b/npw6Ws/d6xP
http://paperpile.com/b/npw6Ws/bCZO
http://paperpile.com/b/npw6Ws/853t
http://paperpile.com/b/npw6Ws/853t
http://paperpile.com/b/npw6Ws/woMn
http://paperpile.com/b/npw6Ws/woMn
http://paperpile.com/b/npw6Ws/78qF
http://paperpile.com/b/npw6Ws/BvWo
http://paperpile.com/b/npw6Ws/BvWo
http://paperpile.com/b/npw6Ws/1vJn
http://paperpile.com/b/npw6Ws/1vJn
http://paperpile.com/b/npw6Ws/Xaxt
http://paperpile.com/b/npw6Ws/f7U8
http://paperpile.com/b/npw6Ws/f7U8
http://dx.doi.org/10.1101/2021.05.29.446289
http://paperpile.com/b/npw6Ws/f7U8
http://paperpile.com/b/npw6Ws/Mc0C
http://paperpile.com/b/npw6Ws/Mc0C
http://dx.doi.org/10.1101/2021.07.28.454025
http://paperpile.com/b/npw6Ws/Mc0C
http://paperpile.com/b/npw6Ws/ZnKS
http://paperpile.com/b/npw6Ws/ZnKS
http://paperpile.com/b/npw6Ws/Qplh
http://paperpile.com/b/npw6Ws/Qplh
https://doi.org/10.1101/2025.05.31.657163
http://creativecommons.org/licenses/by-nc-nd/4.0/


‭16.‬ ‭Qiu, S.‬‭et al.‬‭Whole-brain spatial organization of hippocampal single-neuron projectomes.‬‭Science‬‭383‬‭,‬

‭eadj9198 (2024).‬

‭17.‬ ‭Tavakoli, M. R.‬‭et al.‬‭Light-microscopy based‬‭dense connectomic reconstruction of mammalian brain‬

‭tissue.‬‭bioRxiv‬‭2024.03.01.582884 (2024) doi:‬‭10.1101/2024.03.01.582884‬‭.‬

‭18.‬ ‭Shen, F. Y.‬‭et al.‬‭Light microscopy based approach‬‭for mapping connectivity with molecular specificity.‬‭Nat.‬

‭Commun.‬‭11‬‭, 4632 (2020).‬

‭19.‬ ‭Cai, D., Cohen, K. B., Luo, T., Lichtman, J. W.‬‭& Sanes, J. R. Improved tools for the Brainbow toolbox.‬

‭Nat. Methods‬‭10‬‭, 540–547 (2013).‬

‭20.‬ ‭Dean, K. M.‬‭et al.‬‭Isotropic imaging across spatial‬‭scales with axially swept light-sheet microscopy.‬‭Nat.‬

‭Protoc.‬‭17‬‭, 2025–2053 (2022).‬

‭21.‬ ‭Chhetri, R. K.‬‭et al.‬‭Whole-animal functional‬‭and developmental imaging with isotropic spatial resolution.‬

‭Nat. Methods‬‭12‬‭, 1171–1178 (2015).‬

‭22.‬ ‭Voigt, F. F.‬‭et al.‬‭The mesoSPIM initiative: open-source‬‭light-sheet microscopes for imaging cleared tissue.‬

‭Nat. Methods‬‭16‬‭, 1105–1108 (2019).‬

‭23.‬ ‭Glaser, A. K.‬‭et al.‬‭A hybrid open-top light-sheet‬‭microscope for versatile multi-scale imaging of cleared‬

‭tissues.‬‭Nat. Methods‬‭19‬‭, 613–619 (2022).‬

‭24.‬ ‭Yang, B.‬‭et al.‬‭DaXi-high-resolution, large imaging‬‭volume and multi-view single-objective light-sheet‬

‭microscopy.‬‭Nat. Methods‬‭19‬‭, 461–469 (2022).‬

‭25.‬ ‭Voleti, V.‬‭et al.‬‭Real-time volumetric microscopy‬‭of in vivo dynamics and large-scale samples with SCAPE‬

‭2.0.‬‭Nat. Methods‬‭16‬‭, 1054–1062 (2019).‬

‭26.‬ ‭Chen, B.-C.‬‭et al.‬‭Lattice light-sheet microscopy:‬‭imaging molecules to embryos at high spatiotemporal‬

‭resolution.‬‭Science‬‭346‬‭, 1257998 (2014).‬

‭27.‬ ‭Zimmermann, T. Spectral imaging and linear unmixing‬‭in light microscopy.‬‭Adv. Biochem. Eng. Biotechnol.‬

‭95‬‭, 245–265 (2005).‬

‭28.‬ ‭Seo, J.‬‭et al.‬‭PICASSO allows ultra-multiplexed‬‭fluorescence imaging of spatially overlapping proteins‬

‭without reference spectra measurements.‬‭Nat. Commun.‬‭13‬‭, 2475 (2022).‬

‭29.‬ ‭Barentine, A. E. S.‬‭et al.‬‭An integrated platform‬‭for high-throughput nanoscopy.‬‭Nat. Biotechnol.‬‭41‬‭,‬

‭1549–1556 (2023).‬

‭782‬

‭783‬

‭784‬

‭785‬

‭786‬

‭787‬

‭788‬

‭789‬

‭790‬

‭791‬

‭792‬

‭793‬

‭794‬

‭795‬

‭796‬

‭797‬

‭798‬

‭799‬

‭800‬

‭801‬

‭802‬

‭803‬

‭804‬

‭805‬

‭806‬

‭807‬

‭808‬

‭809‬

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted June 3, 2025. ; https://doi.org/10.1101/2025.05.31.657163doi: bioRxiv preprint 

http://paperpile.com/b/npw6Ws/vD0q
http://paperpile.com/b/npw6Ws/vD0q
http://paperpile.com/b/npw6Ws/mhPw
http://paperpile.com/b/npw6Ws/mhPw
http://dx.doi.org/10.1101/2024.03.01.582884
http://paperpile.com/b/npw6Ws/mhPw
http://paperpile.com/b/npw6Ws/6Wc7
http://paperpile.com/b/npw6Ws/6Wc7
http://paperpile.com/b/npw6Ws/yXvX
http://paperpile.com/b/npw6Ws/yXvX
http://paperpile.com/b/npw6Ws/cfqt
http://paperpile.com/b/npw6Ws/cfqt
http://paperpile.com/b/npw6Ws/spbj
http://paperpile.com/b/npw6Ws/spbj
http://paperpile.com/b/npw6Ws/hVWf
http://paperpile.com/b/npw6Ws/hVWf
http://paperpile.com/b/npw6Ws/p53V
http://paperpile.com/b/npw6Ws/p53V
http://paperpile.com/b/npw6Ws/0rII
http://paperpile.com/b/npw6Ws/0rII
http://paperpile.com/b/npw6Ws/Zi0b
http://paperpile.com/b/npw6Ws/Zi0b
http://paperpile.com/b/npw6Ws/TUlj
http://paperpile.com/b/npw6Ws/TUlj
http://paperpile.com/b/npw6Ws/gvjB
http://paperpile.com/b/npw6Ws/gvjB
http://paperpile.com/b/npw6Ws/l1Gm
http://paperpile.com/b/npw6Ws/l1Gm
http://paperpile.com/b/npw6Ws/stWx
http://paperpile.com/b/npw6Ws/stWx
https://doi.org/10.1101/2025.05.31.657163
http://creativecommons.org/licenses/by-nc-nd/4.0/


‭30.‬ ‭Zhong, Q.‬‭et al.‬‭High-definition imaging using line-illumination modulation microscopy.‬‭Nat. Methods‬‭18‬‭,‬

‭309–315 (2021).‬

‭31.‬ ‭Walker, L. A., Michki, N. S. & Cai, D. A low-cost‬‭and robust microscope hardware trigger interface board.‬

‭OSF Preprints‬‭(2023) doi:‬‭10.31219/osf.io/fcb3t‬‭.‬

‭32.‬ ‭Collet, Y. & Kucherawy, M. S. RFC 8878: Zstandard‬‭Compression and the ‘application/zstd’ Media Type.‬

‭https://www.rfc-editor.org/rfc/rfc8878‬‭.‬

‭33.‬ ‭Duan, B.‬‭et al.‬‭Artifact-minimized high-ratio‬‭image compression with preserved analysis fidelity.‬‭bioRxiv‬

‭2024.07. 17.603794 (2024) doi:‬‭10.1101/2024.07.17.603794‬‭.‬

‭34.‬ ‭Truckenbrodt, S.‬‭et al.‬‭X10 expansion microscopy‬‭enables 25-nm resolution on conventional microscopes.‬

‭EMBO Rep.‬‭19‬‭, (2018).‬

‭35.‬ ‭Walker, L. A.‬‭et al.‬‭A browser-based platform‬‭for storage, visualization, and analysis of large-scale 3D‬

‭images in HPC environments.‬‭bioRxiv‬‭2024.10.04.616591‬‭(2024) doi:‬‭10.1101/2024.10.04.616591‬‭.‬

‭36.‬ ‭Walker, L. A.‬‭et al.‬‭nGauge: Integrated and Extensible‬‭Neuron Morphology Analysis in Python.‬

‭Neuroinformatics‬‭20‬‭, 755–764 (2022).‬

‭37.‬ ‭McInnes, L., Healy, J. & Melville, J. UMAP: Uniform‬‭Manifold Approximation and Projection for Dimension‬

‭Reduction.‬‭arXiv [stat.ML]‬‭(2018).‬

‭38.‬ ‭Livet, J.‬‭et al.‬‭Transgenic strategies for combinatorial‬‭expression of fluorescent proteins in the nervous‬

‭system.‬‭Nature‬‭450‬‭, 56–62 (2007).‬

‭39.‬ ‭Li, Y.‬‭et al.‬‭Bitbow Enables Highly Efficient‬‭Neuronal Lineage Tracing and Morphology Reconstruction in‬

‭Single Drosophila Brains.‬‭Front. Neural Circuits‬‭15‬‭,‬‭732183 (2021).‬

‭40.‬ ‭Alekseyenko, O. V., Lee, C. & Kravitz, E. A. Targeted‬‭manipulation of serotonergic neurotransmission‬

‭affects the escalation of aggression in adult male Drosophila melanogaster.‬‭PLoS One‬‭5‬‭, e10806 (2010).‬

‭41.‬ ‭Dorkenwald, S.‬‭et al.‬‭FlyWire: online community‬‭for whole-brain connectomics.‬‭Nat. Methods‬‭19‬‭, 119–128‬

‭(2022).‬

‭42.‬ ‭Peng, T.‬‭et al.‬‭A BaSiC tool for background and‬‭shading correction of optical microscopy images.‬‭Nat.‬

‭Commun.‬‭8‬‭, 14836 (2017).‬

‭43.‬ ‭Tange, O. GNU parallel: The command-line power‬‭tool.‬‭login - The Usenix Magazine‬‭36‬‭, (2011).‬

‭44.‬ ‭Hörl, D.‬‭et al.‬‭BigStitcher: reconstructing high-resolution‬‭image datasets of cleared and expanded‬

‭810‬

‭811‬

‭812‬

‭813‬

‭814‬

‭815‬

‭816‬

‭817‬

‭818‬

‭819‬

‭820‬

‭821‬

‭822‬

‭823‬

‭824‬

‭825‬

‭826‬

‭827‬

‭828‬

‭829‬

‭830‬

‭831‬

‭832‬

‭833‬

‭834‬

‭835‬

‭836‬

‭837‬

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted June 3, 2025. ; https://doi.org/10.1101/2025.05.31.657163doi: bioRxiv preprint 

http://paperpile.com/b/npw6Ws/FWoZ
http://paperpile.com/b/npw6Ws/FWoZ
http://paperpile.com/b/npw6Ws/VgzD
http://paperpile.com/b/npw6Ws/VgzD
http://dx.doi.org/10.31219/osf.io/fcb3t
http://paperpile.com/b/npw6Ws/VgzD
http://paperpile.com/b/npw6Ws/azDG
https://www.rfc-editor.org/rfc/rfc8878
http://paperpile.com/b/npw6Ws/azDG
http://paperpile.com/b/npw6Ws/JZiN
http://paperpile.com/b/npw6Ws/JZiN
http://dx.doi.org/10.1101/2024.07.17.603794
http://paperpile.com/b/npw6Ws/JZiN
http://paperpile.com/b/npw6Ws/Ws9x
http://paperpile.com/b/npw6Ws/Ws9x
http://paperpile.com/b/npw6Ws/ClRp
http://paperpile.com/b/npw6Ws/ClRp
http://dx.doi.org/10.1101/2024.10.04.616591
http://paperpile.com/b/npw6Ws/ClRp
http://paperpile.com/b/npw6Ws/K6Ef
http://paperpile.com/b/npw6Ws/K6Ef
http://paperpile.com/b/npw6Ws/sqUS
http://paperpile.com/b/npw6Ws/sqUS
http://paperpile.com/b/npw6Ws/VYGz
http://paperpile.com/b/npw6Ws/VYGz
http://paperpile.com/b/npw6Ws/vtBO
http://paperpile.com/b/npw6Ws/vtBO
http://paperpile.com/b/npw6Ws/ml16
http://paperpile.com/b/npw6Ws/ml16
http://paperpile.com/b/npw6Ws/PS3Y
http://paperpile.com/b/npw6Ws/PS3Y
http://paperpile.com/b/npw6Ws/Kfk9
http://paperpile.com/b/npw6Ws/Kfk9
http://paperpile.com/b/npw6Ws/hEJr
http://paperpile.com/b/npw6Ws/nlpi
https://doi.org/10.1101/2025.05.31.657163
http://creativecommons.org/licenses/by-nc-nd/4.0/


‭samples.‬‭Nat. Methods‬‭16‬‭, 870–874 (2019).‬

‭45.‬ ‭Pizer, S. M., Eugene Johnston, R., Ericksen, J.‬‭P., Yankaskas, B. C. & Keith E. Muller Medical Image‬

‭Display Research Group. Contrast-Limited Adaptive Histogram Equalization: Speed and Effectiveness.‬

‭Preprint at‬‭http://www.cs.unc.edu/techreports/90-035.pdf‬‭.‬

‭46.‬ ‭Isensee, F., Jaeger, P. F., Kohl, S. A. A., Petersen,‬‭J. & Maier-Hein, K. H. nnU-Net: a self-configuring‬

‭method for deep learning-based biomedical image segmentation.‬‭Nat. Methods‬‭18‬‭, 203–211 (2021).‬

‭47.‬ ‭Isensee, F.‬‭et al.‬‭nnInteractive: Redefining 3D‬‭Promptable Segmentation.‬‭arXiv [cs.CV]‬‭(2025).‬

‭48.‬ ‭Pedregosa, F.‬‭et al.‬‭Scikit-learn: Machine Learning‬‭in Python.‬‭J. Mach. Learn. Res.‬‭12‬‭, 2825–2830 (2011).‬

‭49.‬ ‭Bogovic, J. A.‬‭et al.‬‭An unbiased template of‬‭the Drosophila brain and ventral nerve cord.‬‭PLoS‬‭One‬‭15‬‭,‬

‭e0236495 (2020).‬

‭50.‬ ‭Court, R.‬‭et al.‬‭Virtual Fly Brain-An interactive‬‭atlas of the Drosophila nervous system.‬‭Front. Physiol.‬‭14‬‭,‬

‭1076533 (2023).‬

‭51.‬ ‭Schlegel, P.‬‭et al.‬‭Whole-brain annotation and‬‭multi-connectome cell typing of Drosophila.‬‭Nature‬‭634‬‭,‬

‭139–152 (2024).‬

‭52.‬ ‭Takeshita, N.‬‭et al.‬‭Acto3D: an open-source user-friendly‬‭volume rendering software for high-resolution 3D‬

‭fluorescence imaging in biology.‬‭Development‬‭151‬‭,‬‭(2024).‬

‭53.‬ ‭Schindelin, J.‬‭et al.‬‭Fiji: an open-source platform‬‭for biological-image analysis.‬‭Nat. Methods‬‭9‬‭, 676–682‬

‭(2012).‬

‭838‬

‭839‬

‭840‬

‭841‬

‭842‬

‭843‬

‭844‬

‭845‬

‭846‬

‭847‬

‭848‬

‭849‬

‭850‬

‭851‬

‭852‬

‭853‬

‭854‬

‭855‬

‭856‬

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted June 3, 2025. ; https://doi.org/10.1101/2025.05.31.657163doi: bioRxiv preprint 

http://paperpile.com/b/npw6Ws/nlpi
http://paperpile.com/b/npw6Ws/Nwrr
http://paperpile.com/b/npw6Ws/Nwrr
http://paperpile.com/b/npw6Ws/Nwrr
http://www.cs.unc.edu/techreports/90-035.pdf
http://paperpile.com/b/npw6Ws/Nwrr
http://paperpile.com/b/npw6Ws/N0d0
http://paperpile.com/b/npw6Ws/N0d0
http://paperpile.com/b/npw6Ws/72ct
http://paperpile.com/b/npw6Ws/EZ0y
http://paperpile.com/b/npw6Ws/T6Z3
http://paperpile.com/b/npw6Ws/T6Z3
http://paperpile.com/b/npw6Ws/cjMc
http://paperpile.com/b/npw6Ws/cjMc
http://paperpile.com/b/npw6Ws/l9wy
http://paperpile.com/b/npw6Ws/l9wy
http://paperpile.com/b/npw6Ws/TRot
http://paperpile.com/b/npw6Ws/TRot
http://paperpile.com/b/npw6Ws/svNJ
http://paperpile.com/b/npw6Ws/svNJ
https://doi.org/10.1101/2025.05.31.657163
http://creativecommons.org/licenses/by-nc-nd/4.0/

