
39/46 

1383 
SFig. 5| Quantification of automated 1384 
segmentation and synapse quality. A, 1385 
Distribution of neurite path lengths across the 1386 
entire dataset; total reconstructed length sums to 1387 
~250 meters. B, Distribution of axonal (pink) 1388 
and dendritic (blue) neurite lengths assigned to 1389 
somas. C, Comparison of neurite path length 1390 
distributions from automated segmentations in 1391 
this 7 dpf zebrafish brain (fish1, green), a 1392 
previously published 5 dpf zebrafish brain 1393 
(fish0, blue; 9), and a set of manually proofread 1394 
neurons in the hindbrain of a zebrafish (red; 30). 1395 
D, Example merge error where a passing neurite 1396 
is erroneously joined to a soma (arrowheads). E, 1397 
Example of tissue wrinkle; scale bar, 1 µm. F, 1398 
Example of a staining artifact—axon bundle 1399 
overstained with osmium; scale matched to E.  1400 
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SFig.6 | Threshold choice effect on the input drive index. Average input drive indices to the 41,000 

vglut2a and gad1b neurons segregated by brain region computed with different synapse thresholds: A. no 

threshold, B. at least 10 synapses. Error bars reflect standard error of the mean.  
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SFig.7 | Shuffled control effect on the input drive index. Average input drive indices computed with 

shuffled polarity indices for the input synapses to  the 41,000 vglut2a and gad1b neurons segregated by 

brain region (threshold is at least four synapses). Error bars show standard error of the mean.   
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1404 
SFig.8 | Sheet-type afferent neurons. A, 1405 
Reconstructions of 152 bulb-type afferent 1406 
arborizations (gray) and 102 sheet-type afferent 1407 
arborizations (colors) B, Ultrastructure of the sheet-1408 
type afferens, which travel in bundles and have few 1409 
synapses.  1410 

1411 

1412 

1413 

1414 

1415 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 

.CC-BY-NC 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.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 preprintthis version posted June 15, 2025. ; https://doi.org/10.1101/2025.06.10.658982doi: bioRxiv preprint 

https://doi.org/10.1101/2025.06.10.658982
http://creativecommons.org/licenses/by-nc/4.0/


 

 

43/46 
 

Bibliography 1429 

 1430 

1. MICrONS Consortium. Functional connectomics spanning multiple areas of mouse visual 1431 

cortex. Nature 640, 435–447 (2025). 1432 

2. Shapson-Coe, A. et al. A petavoxel fragment of human cerebral cortex reconstructed at 1433 

nanoscale resolution. Science 384, eadk4858 (2024). 1434 

3. Scheffer, L. K. et al. A connectome and analysis of the adult Drosophila central brain. Elife 1435 

9, (2020). 1436 

4. Loomba, S. et al. Connectomic comparison of mouse and human cortex. Science 377, 1437 

eabo0924 (2022). 1438 

5. Winding, M. et al. The connectome of an insect brain. Science 379, eadd9330 (2023). 1439 

6. Dorkenwald, S. et al. Neuronal wiring diagram of an adult brain. bioRxivorg 1440 

2023.06.27.546656 (2023). 1441 

7. Witvliet, D. et al. Connectomes across development reveal principles of brain maturation. 1442 

Nature 596, 257–261 (2021). 1443 

8. White, J. G., Southgate, E., Thomson, J. N. & Brenner, S. The structure of the nervous 1444 

system of the nematode Caenorhabditis elegans. Philos. Trans. R. Soc. Lond. B Biol. Sci. 314, 1–1445 

340 (1986). 1446 

9. Svara, F. et al. Automated synapse-level reconstruction of neural circuits in the larval 1447 

zebrafish brain. Nat. Methods 19, 1357–1366 (2022). 1448 

10. Pospisil, D. A. et al. The fly connectome reveals a path to the effectome. Nature 634, 201–1449 

209 (2024). 1450 

11. Schlegel, P. et al. Whole-brain annotation and multi-connectome cell typing of Drosophila. 1451 

Nature 634, 139–152 (2024). 1452 

12. Lin, A. et al. Network statistics of the whole-brain connectome of Drosophila. bioRxivorg 1453 

2023.07.29.551086 (2024) doi:10.1101/2023.07.29.551086. 1454 

13. Hulse, B. K. et al. A connectome of the Drosophila central complex reveals network motifs 1455 

suitable for flexible navigation and context-dependent action selection. Elife 10, (2021). 1456 

14. Yan, G. et al. Network control principles predict neuron function in the Caenorhabditis 1457 

elegans connectome. Nature 550, 519–523 (2017). 1458 

15. Creamer, M. S., Leifer, A. M. & Pillow, J. W. Bridging the gap between the connectome 1459 

and whole-brain activity inC. elegans. bioRxiv 2024.09.22.614271 (2024) 1460 

doi:10.1101/2024.09.22.614271. 1461 

16. Dijkstra, N., Zeidman, P., Ondobaka, S., van Gerven, M. A. J. & Friston, K. Distinct Top-1462 

down and Bottom-up Brain Connectivity During Visual Perception and Imagery. Sci Rep 7, 5677 1463 

(2017). 1464 

17. Jordan, R. & Keller, G. B. Opposing Influence of Top-down and Bottom-up Input on 1465 

Excitatory Layer 2/3 Neurons in Mouse Primary Visual Cortex. Neuron 108, 1194–1206.e5 1466 

(2020). 1467 

18. Kim, M.-H., Znamenskiy, P., Iacaruso, M. F. & Mrsic-Flogel, T. D. Segregated 1468 

Subnetworks of Intracortical Projection Neurons in Primary Visual Cortex. Neuron 100, 1313–1469 

1321.e6 (2018). 1470 

19. Vogt, K. et al. Internal state configures olfactory behavior and early sensory processing in 1471 

larvae. Sci Adv 7, (2021). 1472 

20. Eschbach, C. et al. Recurrent architecture for adaptive regulation of learning in the insect 1473 

brain. Nat Neurosci 23, 544–555 (2020). 1474 

.CC-BY-NC 4.0 International licenseavailable under a
(which 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 preprintthis version posted June 15, 2025. ; https://doi.org/10.1101/2025.06.10.658982doi: bioRxiv preprint 

http://paperpile.com/b/uRGIlu/aP0q
http://paperpile.com/b/uRGIlu/aP0q
http://paperpile.com/b/uRGIlu/aP0q
http://paperpile.com/b/uRGIlu/aP0q
http://paperpile.com/b/uRGIlu/aP0q
http://paperpile.com/b/uRGIlu/aP0q
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/eokm
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/76vi
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/pijp
http://paperpile.com/b/uRGIlu/MziR
http://paperpile.com/b/uRGIlu/MziR
http://paperpile.com/b/uRGIlu/MziR
http://paperpile.com/b/uRGIlu/MziR
http://paperpile.com/b/uRGIlu/MziR
http://paperpile.com/b/uRGIlu/MziR
http://paperpile.com/b/uRGIlu/MziR
http://paperpile.com/b/uRGIlu/fz0W
http://paperpile.com/b/uRGIlu/fz0W
http://paperpile.com/b/uRGIlu/fz0W
http://paperpile.com/b/uRGIlu/fz0W
http://paperpile.com/b/uRGIlu/fz0W
http://paperpile.com/b/uRGIlu/fz0W
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/XwGp
http://paperpile.com/b/uRGIlu/iDH5
http://paperpile.com/b/uRGIlu/iDH5
http://paperpile.com/b/uRGIlu/iDH5
http://paperpile.com/b/uRGIlu/iDH5
http://paperpile.com/b/uRGIlu/iDH5
http://paperpile.com/b/uRGIlu/iDH5
http://paperpile.com/b/uRGIlu/iDH5
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/ZHfr
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/AqcX
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/Z487
http://paperpile.com/b/uRGIlu/DK75
http://paperpile.com/b/uRGIlu/DK75
http://paperpile.com/b/uRGIlu/DK75
http://paperpile.com/b/uRGIlu/DK75
http://paperpile.com/b/uRGIlu/DK75
http://paperpile.com/b/uRGIlu/DK75
http://dx.doi.org/10.1101/2023.07.29.551086
http://paperpile.com/b/uRGIlu/DK75
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/vCco
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/7HE3
http://paperpile.com/b/uRGIlu/OgQr
http://paperpile.com/b/uRGIlu/OgQr
http://paperpile.com/b/uRGIlu/OgQr
http://paperpile.com/b/uRGIlu/OgQr
http://paperpile.com/b/uRGIlu/OgQr
http://paperpile.com/b/uRGIlu/OgQr
http://paperpile.com/b/uRGIlu/OgQr
http://dx.doi.org/10.1101/2024.09.22.614271
http://paperpile.com/b/uRGIlu/OgQr
http://paperpile.com/b/uRGIlu/Q9Ix
http://paperpile.com/b/uRGIlu/Q9Ix
http://paperpile.com/b/uRGIlu/Q9Ix
http://paperpile.com/b/uRGIlu/Q9Ix
http://paperpile.com/b/uRGIlu/Q9Ix
http://paperpile.com/b/uRGIlu/Q9Ix
http://paperpile.com/b/uRGIlu/Q9Ix
http://paperpile.com/b/uRGIlu/yG8F
http://paperpile.com/b/uRGIlu/yG8F
http://paperpile.com/b/uRGIlu/yG8F
http://paperpile.com/b/uRGIlu/yG8F
http://paperpile.com/b/uRGIlu/yG8F
http://paperpile.com/b/uRGIlu/yG8F
http://paperpile.com/b/uRGIlu/yG8F
http://paperpile.com/b/uRGIlu/ZdvP
http://paperpile.com/b/uRGIlu/ZdvP
http://paperpile.com/b/uRGIlu/ZdvP
http://paperpile.com/b/uRGIlu/ZdvP
http://paperpile.com/b/uRGIlu/ZdvP
http://paperpile.com/b/uRGIlu/ZdvP
http://paperpile.com/b/uRGIlu/ZdvP
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/ZPxs
http://paperpile.com/b/uRGIlu/hs8C
http://paperpile.com/b/uRGIlu/hs8C
http://paperpile.com/b/uRGIlu/hs8C
http://paperpile.com/b/uRGIlu/hs8C
http://paperpile.com/b/uRGIlu/hs8C
http://paperpile.com/b/uRGIlu/hs8C
http://paperpile.com/b/uRGIlu/hs8C
http://paperpile.com/b/uRGIlu/hs8C
https://doi.org/10.1101/2025.06.10.658982
http://creativecommons.org/licenses/by-nc/4.0/


 

 

44/46 
 

21. Yuste, R. From the neuron doctrine to neural networks. Nat. Rev. Neurosci. 16, 487–497 1475 

(2015). 1476 

22. Kaiser, L. F., Gruendler, T. O. J., Speck, O., Luettgau, L. & Jocham, G. Dissociable roles 1477 

of cortical excitation-inhibition balance during patch-leaving versus value-guided decisions. Nat 1478 

Commun 12, 904 (2021). 1479 

23. Friedrich, R. W., Jacobson, G. A. & Zhu, P. Circuit neuroscience in zebrafish. Curr. Biol. 1480 

20, R371–81 (2010). 1481 

24. Vanwalleghem, G. C., Ahrens, M. B. & Scott, E. K. Integrative whole-brain neuroscience 1482 

in larval zebrafish. Curr. Opin. Neurobiol. 50, 136–145 (2018). 1483 

25. Randlett, O. et al. Whole-brain activity mapping onto a zebrafish brain atlas. Nat. Methods 1484 

12, 1039–1046 (2015). 1485 

26. Higashijima, S.-I., Mandel, G. & Fetcho, J. R. Distribution of prospective glutamatergic, 1486 

glycinergic, and GABAergic neurons in embryonic and larval zebrafish. J. Comp. Neurol. 480, 1–1487 

18 (2004). 1488 

27. Fore, S. et al. Functional properties of habenular neurons are determined by developmental 1489 

stage and sequential neurogenesis. Sci. Adv. 6, (2020). 1490 

28. Shainer, I. et al. A single-cell resolution gene expression atlas of the larval zebrafish brain. 1491 

Sci. Adv. 9, eade9909 (2023). 1492 

29. Januszewski, M. et al. High-precision automated reconstruction of neurons with flood-1493 

filling networks. Nat. Methods 15, 605–610 (2018). 1494 

30. Vishwanathan, A. et al. Predicting modular functions and neural coding of behavior from 1495 

a synaptic wiring diagram. Nat. Neurosci. 27, 2443–2454 (2024). 1496 

31. Dorkenwald, S. et al. CAVE: Connectome Annotation Versioning Engine. Nat. Methods 1497 

1–9 (2025). 1498 

32. Berger, D. R., Seung, H. S. & Lichtman, J. W. VAST (Volume Annotation and 1499 

Segmentation Tool): Efficient manual and semi-automatic labeling of large 3D image stacks. 1500 

Front. Neural Circuits 12, 88 (2018). 1501 

33. Dorkenwald, S. et al. Automated synaptic connectivity inference for volume electron 1502 

microscopy. Nat. Methods 14, 435–442 (2017). 1503 

34. Peters, A., Palay, S. L. & Webster, H. The fine structure of the nervous system: neurons 1504 

and their supporting cells: Oxford University Press. New York (1991). 1505 

35. Eckstein, N. et al. Neurotransmitter classification from electron microscopy images at 1506 

synaptic sites in Drosophila melanogaster. Cell 187, 2574–2594.e23 (2024). 1507 

36. Wallace, M. L. & Sabatini, B. L. Synaptic and circuit functions of multitransmitter neurons 1508 

in the mammalian brain. Neuron 111, 2969–2983 (2023). 1509 

37. van Vreeswijk, C. & Sompolinsky, H. Chaos in neuronal networks with balanced 1510 

excitatory and inhibitory activity. Science 274, 1724–1726 (1996). 1511 

38. Wen, W. & Turrigiano, G. G. Keeping your brain in balance: Homeostatic regulation of 1512 

network function. Annu. Rev. Neurosci. 47, 41–61 (2024). 1513 

39. Marder, E. & Bucher, D. Central pattern generators and the control of rhythmic 1514 

movements. Curr. Biol. 11, R986–96 (2001). 1515 

40. Pujol-Martí, J. & López-Schier, H. Developmental and architectural principles of the 1516 

lateral-line neural map. Front. Neural Circuits 7, 47 (2013). 1517 

41. Ghysen, A. & Dambly-Chaudière, C. The lateral line microcosmos. Genes Dev. 21, 2118–1518 

2130 (2007). 1519 

.CC-BY-NC 4.0 International licenseavailable under a
(which 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 preprintthis version posted June 15, 2025. ; https://doi.org/10.1101/2025.06.10.658982doi: bioRxiv preprint 

http://paperpile.com/b/uRGIlu/2Gt6
http://paperpile.com/b/uRGIlu/2Gt6
http://paperpile.com/b/uRGIlu/2Gt6
http://paperpile.com/b/uRGIlu/2Gt6
http://paperpile.com/b/uRGIlu/2Gt6
http://paperpile.com/b/uRGIlu/2Gt6
http://paperpile.com/b/uRGIlu/OV95
http://paperpile.com/b/uRGIlu/OV95
http://paperpile.com/b/uRGIlu/OV95
http://paperpile.com/b/uRGIlu/OV95
http://paperpile.com/b/uRGIlu/OV95
http://paperpile.com/b/uRGIlu/OV95
http://paperpile.com/b/uRGIlu/OV95
http://paperpile.com/b/uRGIlu/duDS
http://paperpile.com/b/uRGIlu/duDS
http://paperpile.com/b/uRGIlu/duDS
http://paperpile.com/b/uRGIlu/duDS
http://paperpile.com/b/uRGIlu/duDS
http://paperpile.com/b/uRGIlu/duDS
http://paperpile.com/b/uRGIlu/1fN1
http://paperpile.com/b/uRGIlu/1fN1
http://paperpile.com/b/uRGIlu/1fN1
http://paperpile.com/b/uRGIlu/1fN1
http://paperpile.com/b/uRGIlu/1fN1
http://paperpile.com/b/uRGIlu/1fN1
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/LCgE
http://paperpile.com/b/uRGIlu/ekES
http://paperpile.com/b/uRGIlu/ekES
http://paperpile.com/b/uRGIlu/ekES
http://paperpile.com/b/uRGIlu/ekES
http://paperpile.com/b/uRGIlu/ekES
http://paperpile.com/b/uRGIlu/ekES
http://paperpile.com/b/uRGIlu/ekES
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/M1vE
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/kUtt
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/Ev4T
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/dTZZ
http://paperpile.com/b/uRGIlu/smwQ
http://paperpile.com/b/uRGIlu/smwQ
http://paperpile.com/b/uRGIlu/smwQ
http://paperpile.com/b/uRGIlu/smwQ
http://paperpile.com/b/uRGIlu/smwQ
http://paperpile.com/b/uRGIlu/smwQ
http://paperpile.com/b/uRGIlu/Zy55
http://paperpile.com/b/uRGIlu/Zy55
http://paperpile.com/b/uRGIlu/Zy55
http://paperpile.com/b/uRGIlu/Zy55
http://paperpile.com/b/uRGIlu/Zy55
http://paperpile.com/b/uRGIlu/Zy55
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/mU0W
http://paperpile.com/b/uRGIlu/9q4G
http://paperpile.com/b/uRGIlu/9q4G
http://paperpile.com/b/uRGIlu/9q4G
http://paperpile.com/b/uRGIlu/9q4G
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/9tJ8
http://paperpile.com/b/uRGIlu/iqLN
http://paperpile.com/b/uRGIlu/iqLN
http://paperpile.com/b/uRGIlu/iqLN
http://paperpile.com/b/uRGIlu/iqLN
http://paperpile.com/b/uRGIlu/iqLN
http://paperpile.com/b/uRGIlu/iqLN
http://paperpile.com/b/uRGIlu/ssAJ
http://paperpile.com/b/uRGIlu/ssAJ
http://paperpile.com/b/uRGIlu/ssAJ
http://paperpile.com/b/uRGIlu/ssAJ
http://paperpile.com/b/uRGIlu/ssAJ
http://paperpile.com/b/uRGIlu/ssAJ
http://paperpile.com/b/uRGIlu/4eY1
http://paperpile.com/b/uRGIlu/4eY1
http://paperpile.com/b/uRGIlu/4eY1
http://paperpile.com/b/uRGIlu/4eY1
http://paperpile.com/b/uRGIlu/4eY1
http://paperpile.com/b/uRGIlu/4eY1
http://paperpile.com/b/uRGIlu/6mPR
http://paperpile.com/b/uRGIlu/6mPR
http://paperpile.com/b/uRGIlu/6mPR
http://paperpile.com/b/uRGIlu/6mPR
http://paperpile.com/b/uRGIlu/6mPR
http://paperpile.com/b/uRGIlu/6mPR
http://paperpile.com/b/uRGIlu/DRKe
http://paperpile.com/b/uRGIlu/DRKe
http://paperpile.com/b/uRGIlu/DRKe
http://paperpile.com/b/uRGIlu/DRKe
http://paperpile.com/b/uRGIlu/DRKe
http://paperpile.com/b/uRGIlu/DRKe
http://paperpile.com/b/uRGIlu/PLV9
http://paperpile.com/b/uRGIlu/PLV9
http://paperpile.com/b/uRGIlu/PLV9
http://paperpile.com/b/uRGIlu/PLV9
http://paperpile.com/b/uRGIlu/PLV9
http://paperpile.com/b/uRGIlu/PLV9
https://doi.org/10.1101/2025.06.10.658982
http://creativecommons.org/licenses/by-nc/4.0/


 

 

45/46 
 

42. Ji, Y. R., Warrier, S., Jiang, T., Wu, D. K. & Kindt, K. S. Directional selectivity of afferent 1520 

neurons in zebrafish neuromasts is regulated by Emx2 in presynaptic hair cells. Elife 7, e35796 1521 

(2018). 1522 

43. Lacoste, A. M. B. et al. A convergent and essential interneuron pathway for Mauthner-1523 

cell-mediated escapes. Curr. Biol. 25, 1526–1534 (2015). 1524 

44. Orger, M. B., Kampff, A. R., Severi, K. E., Bollmann, J. H. & Engert, F. Control of visually 1525 

guided behavior by distinct populations of spinal projection neurons. Nat. Neurosci. 11, 327–333 1526 

(2008). 1527 

45. Valera, G. et al. A neuronal blueprint for directional mechanosensation in larval zebrafish. 1528 

Curr. Biol. 31, 1463–1475.e6 (2021). 1529 

46. Vanwalleghem, G., Schuster, K., Taylor, M. A., Favre-Bulle, I. A. & Scott, E. K. Brain-1530 

Wide Mapping of Water Flow Perception in Zebrafish. J. Neurosci. 40, 4130–4144 (2020). 1531 

47. Oteiza, P., Odstrcil, I., Lauder, G., Portugues, R. & Engert, F. A novel mechanism for 1532 

mechanosensory-based rheotaxis in larval zebrafish. Nature 547, 445–448 (2017). 1533 

48. Sugioka, T., Tanimoto, M. & Higashijima, S.-I. Biomechanics and neural circuits for 1534 

vestibular-induced fine postural control in larval zebrafish. Nat Commun 14, 1217 (2023). 1535 

49. Hudspeth, A. J. & Corey, D. P. Sensitivity, polarity, and conductance change in the 1536 

response of vertebrate hair cells to controlled mechanical stimuli. Proc. Natl. Acad. Sci. U. S. A. 1537 

74, 2407–2411 (1977). 1538 

50. Barlow, H. B. & Levick, W. R. The mechanism of directionally selective units in rabbit’s 1539 

retina. J.Physiol 178, 477–504 (1965). 1540 

51. Odstrcil, I. et al. Functional and ultrastructural analysis of reafferent mechanosensation in 1541 

larval zebrafish. Curr. Biol. 32, 176–189.e5 (2022). 1542 

52. Dow, E., Jacobo, A., Hossain, S., Siletti, K. & Hudspeth, A. J. Connectomics of the 1543 

zebrafish’s lateral-line neuromast reveals wiring and miswiring in a simple microcircuit. Elife 7, 1544 

e33988 (2018). 1545 

53. Desban, L. et al. Lateral line hair cells integrate mechanical and chemical cues to orient 1546 

navigation. bioRxiv 2022.08.31.505989 (2022) doi:10.1101/2022.08.31.505989. 1547 

54. Bahl, A. & Engert, F. Neural circuits for evidence accumulation and decision making in 1548 

larval zebrafish. Nat. Neurosci. 23, 94–102 (2020). 1549 

55. Dragomir, E. I., Štih, V. & Portugues, R. Evidence accumulation during a sensorimotor 1550 

decision task revealed by whole-brain imaging. Nat. Neurosci. 23, 85–93 (2020). 1551 

56. Boulanger-Weill, J. et al. Correlative light and electron microscopy reveals the fine circuit 1552 

structure underlying evidence accumulation in larval zebrafish. bioRxivorg 2025.03.14.643363 1553 

(2025) doi:10.1101/2025.03.14.643363. 1554 

57. Lovett-Barron, M. et al. Ancestral Circuits for the Coordinated Modulation of Brain State. 1555 

Cell 171, 1411–1423.e17 (2017). 1556 

58. Evans, D. A. et al. A synaptic threshold mechanism for computing escape decisions. 1557 

Nature 558, 590–594 (2018). 1558 

59. Signoret-Genest, J. et al. Integrated cardio-behavioral responses to threat define defensive 1559 

states. Nat. Neurosci. 26, 447–457 (2023). 1560 

60. Herrera, K. J., Zarghani-Shiraz, A., Ahrens, M. B., Engert, F. & Fishman, M. C. Cardiac 1561 

interoception impacts behavior and brain-wide neuronal dynamics. bioRxiv (2025) 1562 

doi:10.1101/2025.04.25.650721. 1563 

61. Ahrens, M. B. et al. Brain-wide neuronal dynamics during motor adaptation in zebrafish. 1564 

Nature 485, 471–477 (2012). 1565 

.CC-BY-NC 4.0 International licenseavailable under a
(which 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 preprintthis version posted June 15, 2025. ; https://doi.org/10.1101/2025.06.10.658982doi: bioRxiv preprint 

http://paperpile.com/b/uRGIlu/iEbc
http://paperpile.com/b/uRGIlu/iEbc
http://paperpile.com/b/uRGIlu/iEbc
http://paperpile.com/b/uRGIlu/iEbc
http://paperpile.com/b/uRGIlu/iEbc
http://paperpile.com/b/uRGIlu/iEbc
http://paperpile.com/b/uRGIlu/iEbc
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/kSqI
http://paperpile.com/b/uRGIlu/7Cf3
http://paperpile.com/b/uRGIlu/7Cf3
http://paperpile.com/b/uRGIlu/7Cf3
http://paperpile.com/b/uRGIlu/7Cf3
http://paperpile.com/b/uRGIlu/7Cf3
http://paperpile.com/b/uRGIlu/7Cf3
http://paperpile.com/b/uRGIlu/7Cf3
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/LqLn
http://paperpile.com/b/uRGIlu/Scqw
http://paperpile.com/b/uRGIlu/Scqw
http://paperpile.com/b/uRGIlu/Scqw
http://paperpile.com/b/uRGIlu/Scqw
http://paperpile.com/b/uRGIlu/Scqw
http://paperpile.com/b/uRGIlu/Scqw
http://paperpile.com/b/uRGIlu/3XTD
http://paperpile.com/b/uRGIlu/3XTD
http://paperpile.com/b/uRGIlu/3XTD
http://paperpile.com/b/uRGIlu/3XTD
http://paperpile.com/b/uRGIlu/3XTD
http://paperpile.com/b/uRGIlu/3XTD
http://paperpile.com/b/uRGIlu/qWvZ
http://paperpile.com/b/uRGIlu/qWvZ
http://paperpile.com/b/uRGIlu/qWvZ
http://paperpile.com/b/uRGIlu/qWvZ
http://paperpile.com/b/uRGIlu/qWvZ
http://paperpile.com/b/uRGIlu/qWvZ
http://paperpile.com/b/uRGIlu/A5Tv
http://paperpile.com/b/uRGIlu/A5Tv
http://paperpile.com/b/uRGIlu/A5Tv
http://paperpile.com/b/uRGIlu/A5Tv
http://paperpile.com/b/uRGIlu/A5Tv
http://paperpile.com/b/uRGIlu/A5Tv
http://paperpile.com/b/uRGIlu/A5Tv
http://paperpile.com/b/uRGIlu/vf8U
http://paperpile.com/b/uRGIlu/vf8U
http://paperpile.com/b/uRGIlu/vf8U
http://paperpile.com/b/uRGIlu/vf8U
http://paperpile.com/b/uRGIlu/vf8U
http://paperpile.com/b/uRGIlu/vf8U
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/G9Ll
http://paperpile.com/b/uRGIlu/rYse
http://paperpile.com/b/uRGIlu/rYse
http://paperpile.com/b/uRGIlu/rYse
http://paperpile.com/b/uRGIlu/rYse
http://paperpile.com/b/uRGIlu/rYse
http://paperpile.com/b/uRGIlu/rYse
http://paperpile.com/b/uRGIlu/rYse
http://paperpile.com/b/uRGIlu/wg9v
http://paperpile.com/b/uRGIlu/wg9v
http://paperpile.com/b/uRGIlu/wg9v
http://paperpile.com/b/uRGIlu/wg9v
http://paperpile.com/b/uRGIlu/wg9v
http://paperpile.com/b/uRGIlu/wg9v
http://dx.doi.org/10.1101/2022.08.31.505989
http://paperpile.com/b/uRGIlu/wg9v
http://paperpile.com/b/uRGIlu/Zz9D
http://paperpile.com/b/uRGIlu/Zz9D
http://paperpile.com/b/uRGIlu/Zz9D
http://paperpile.com/b/uRGIlu/Zz9D
http://paperpile.com/b/uRGIlu/Zz9D
http://paperpile.com/b/uRGIlu/Zz9D
http://paperpile.com/b/uRGIlu/5lTc
http://paperpile.com/b/uRGIlu/5lTc
http://paperpile.com/b/uRGIlu/5lTc
http://paperpile.com/b/uRGIlu/5lTc
http://paperpile.com/b/uRGIlu/5lTc
http://paperpile.com/b/uRGIlu/5lTc
http://paperpile.com/b/uRGIlu/hZHI
http://paperpile.com/b/uRGIlu/hZHI
http://paperpile.com/b/uRGIlu/hZHI
http://paperpile.com/b/uRGIlu/hZHI
http://paperpile.com/b/uRGIlu/hZHI
http://paperpile.com/b/uRGIlu/hZHI
http://paperpile.com/b/uRGIlu/hZHI
http://dx.doi.org/10.1101/2025.03.14.643363
http://paperpile.com/b/uRGIlu/hZHI
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/2hds
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/rhp9
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/LXG8
http://paperpile.com/b/uRGIlu/6Vd7
http://paperpile.com/b/uRGIlu/6Vd7
http://paperpile.com/b/uRGIlu/6Vd7
http://paperpile.com/b/uRGIlu/6Vd7
http://paperpile.com/b/uRGIlu/6Vd7
http://dx.doi.org/10.1101/2025.04.25.650721
http://paperpile.com/b/uRGIlu/6Vd7
http://paperpile.com/b/uRGIlu/vJ9C
http://paperpile.com/b/uRGIlu/vJ9C
http://paperpile.com/b/uRGIlu/vJ9C
http://paperpile.com/b/uRGIlu/vJ9C
http://paperpile.com/b/uRGIlu/vJ9C
http://paperpile.com/b/uRGIlu/vJ9C
http://paperpile.com/b/uRGIlu/vJ9C
http://paperpile.com/b/uRGIlu/vJ9C
https://doi.org/10.1101/2025.06.10.658982
http://creativecommons.org/licenses/by-nc/4.0/


 

 

46/46 
 

62. Kaneko, T., Boulanger-Weill, J., Isabella, A. J. & Moens, C. B. Position-independent 1566 

functional refinement within the vagus motor topographic map. bioRxivorg (2024) 1567 

doi:10.1101/2023.09.11.557289. 1568 

63. Platt, J. R. Strong Inference: Certain systematic methods of scientific thinking may produce 1569 

much more rapid progress than others. Science 146, 347–353 (1964). 1570 

64. Popper, K. The Logic of Scientific Discovery. (Hutchinson & Co., 1959). 1571 

65. Lister, J. A., Robertson, C. P., Lepage, T., Johnson, S. L. & Raible, D. W. nacre encodes a 1572 

zebrafish microphthalmia-related protein that regulates neural-crest-derived pigment cell fate. 1573 

Development 126, 3757–3767 (1999). 1574 

66. Satou, C. et al. Transgenic tools to characterize neuronal properties of discrete populations 1575 

of zebrafish neurons. Development 140, 3927–3931 (2013). 1576 

67. Fujita, M. et al. Assembly and patterning of the vascular network of the vertebrate 1577 

hindbrain. Development 138, 1705–1715 (2011). 1578 

68. Hildebrand, D. G. C. et al. Whole-brain serial-section electron microscopy in larval 1579 

zebrafish. Nature 545, 345–349 (2017). 1580 

69. Tapia, J. C. et al. High-contrast en bloc staining of neuronal tissue for field emission 1581 

scanning electron microscopy. Nat. Protoc. 7, 193–206 (2012). 1582 

70. Hua, Y., Laserstein, P. & Helmstaedter, M. Large-volume en-bloc staining for electron 1583 

microscopy-based connectomics. Nat. Commun. 6, 7923 (2015). 1584 

71. Joesch, M. et al. Reconstruction of genetically identified neurons imaged by serial-section 1585 

electron microscopy. Elife 5, (2016). 1586 

72. Kasthuri, N. et al. Saturated Reconstruction of a Volume of Neocortex. Cell 162, 648–661 1587 

(2015). 1588 

73. Januszewski, M., Blakely, T. & Lueckmann, J.-M. SOFIMA: Scalable Optical Flow-Based 1589 

Image Montaging and Alignment. (Zenodo, 2024). doi:10.5281/ZENODO.10534541. 1590 

74. Bogovic, J. A., Hanslovsky, P., Wong, A. & Saalfeld, S. Robust Registration of Calcium 1591 

Images by Learned Contrast Synthesis. in Biomedical Imaging (ISBI), 2016 IEEE 13th 1592 

International Symposium on IEEE 1123–1126 (2016). 1593 

75. Avants, B. B., Epstein, C. L., Grossman, M. & Gee, J. C. Symmetric diffeomorphic image 1594 

registration with cross-correlation: evaluating automated labeling of elderly and 1595 

neurodegenerative brain. Med. Image Anal. 12, 26–41 (2008). 1596 

76. Sato, M., Bitter, I., Bender, M. A., Kaufman, A. E. & Nakajima, M. TEASAR: tree-1597 

structure extraction algorithm for accurate and robust skeletons. in Proceedings the Eighth Pacific 1598 

Conference on Computer Graphics and Applications 281–449 (IEEE Comput. Soc, 2002). 1599 

77. Januszewski, M. & Jain, V. Segmentation-Enhanced CycleGAN. bioRxiv 548081 (2019) 1600 

doi:10.1101/548081. 1601 

78. Çiçek, Ö., Abdulkadir, A., Lienkamp, S. S., Brox, T. & Ronneberger, O. 3D U-Net: 1602 

Learning Dense Volumetric Segmentation from Sparse Annotation. in Medical Image Computing 1603 

and Computer-Assisted Intervention – MICCAI 2016 424–432 (Springer International Publishing, 1604 

2016). 1605 

79. Lin, Z. et al. Two Stream Active Query Suggestion for Active Learning in Connectomics. 1606 

in Computer Vision – ECCV 2020: 16th European Conference, Glasgow, UK, August 23–28, 2020, 1607 

Proceedings, Part XVIII 103–120 (Springer-Verlag, Berlin, Heidelberg, 2020). 1608 

80. Lin, Z., Wei, D., Lichtman, J. & Pfister, H. PyTorch Connectomics: A Scalable and 1609 

Flexible Segmentation Framework for EM Connectomics. arXiv [eess.IV] (2021). 1610 

 1611 

.CC-BY-NC 4.0 International licenseavailable under a
(which 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 preprintthis version posted June 15, 2025. ; https://doi.org/10.1101/2025.06.10.658982doi: bioRxiv preprint 

http://paperpile.com/b/uRGIlu/bOel
http://paperpile.com/b/uRGIlu/bOel
http://paperpile.com/b/uRGIlu/bOel
http://paperpile.com/b/uRGIlu/bOel
http://paperpile.com/b/uRGIlu/bOel
http://dx.doi.org/10.1101/2023.09.11.557289
http://paperpile.com/b/uRGIlu/bOel
http://paperpile.com/b/uRGIlu/U99U
http://paperpile.com/b/uRGIlu/U99U
http://paperpile.com/b/uRGIlu/U99U
http://paperpile.com/b/uRGIlu/U99U
http://paperpile.com/b/uRGIlu/U99U
http://paperpile.com/b/uRGIlu/U99U
http://paperpile.com/b/uRGIlu/k3mQ
http://paperpile.com/b/uRGIlu/k3mQ
http://paperpile.com/b/uRGIlu/k3mQ
http://paperpile.com/b/uRGIlu/bdWg
http://paperpile.com/b/uRGIlu/bdWg
http://paperpile.com/b/uRGIlu/bdWg
http://paperpile.com/b/uRGIlu/bdWg
http://paperpile.com/b/uRGIlu/bdWg
http://paperpile.com/b/uRGIlu/bdWg
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/W4B9
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/794P
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/ratu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/3hOu
http://paperpile.com/b/uRGIlu/HdF4
http://paperpile.com/b/uRGIlu/HdF4
http://paperpile.com/b/uRGIlu/HdF4
http://paperpile.com/b/uRGIlu/HdF4
http://paperpile.com/b/uRGIlu/HdF4
http://paperpile.com/b/uRGIlu/HdF4
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/dJG8
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/GZ8r
http://paperpile.com/b/uRGIlu/49zs
http://paperpile.com/b/uRGIlu/49zs
http://paperpile.com/b/uRGIlu/49zs
http://paperpile.com/b/uRGIlu/49zs
http://dx.doi.org/10.5281/ZENODO.10534541
http://paperpile.com/b/uRGIlu/49zs
http://paperpile.com/b/uRGIlu/7gDf
http://paperpile.com/b/uRGIlu/7gDf
http://paperpile.com/b/uRGIlu/7gDf
http://paperpile.com/b/uRGIlu/7gDf
http://paperpile.com/b/uRGIlu/7gDf
http://paperpile.com/b/uRGIlu/Qrja
http://paperpile.com/b/uRGIlu/Qrja
http://paperpile.com/b/uRGIlu/Qrja
http://paperpile.com/b/uRGIlu/Qrja
http://paperpile.com/b/uRGIlu/Qrja
http://paperpile.com/b/uRGIlu/Qrja
http://paperpile.com/b/uRGIlu/Qrja
http://paperpile.com/b/uRGIlu/CnoV
http://paperpile.com/b/uRGIlu/CnoV
http://paperpile.com/b/uRGIlu/CnoV
http://paperpile.com/b/uRGIlu/CnoV
http://paperpile.com/b/uRGIlu/CnoV
http://paperpile.com/b/uRGIlu/IDZr
http://paperpile.com/b/uRGIlu/IDZr
http://paperpile.com/b/uRGIlu/IDZr
http://paperpile.com/b/uRGIlu/IDZr
http://dx.doi.org/10.1101/548081
http://paperpile.com/b/uRGIlu/IDZr
http://paperpile.com/b/uRGIlu/84s5
http://paperpile.com/b/uRGIlu/84s5
http://paperpile.com/b/uRGIlu/84s5
http://paperpile.com/b/uRGIlu/84s5
http://paperpile.com/b/uRGIlu/84s5
http://paperpile.com/b/uRGIlu/84s5
http://paperpile.com/b/uRGIlu/KSLz
http://paperpile.com/b/uRGIlu/KSLz
http://paperpile.com/b/uRGIlu/KSLz
http://paperpile.com/b/uRGIlu/KSLz
http://paperpile.com/b/uRGIlu/KSLz
http://paperpile.com/b/uRGIlu/KSLz
http://paperpile.com/b/uRGIlu/KSLz
http://paperpile.com/b/uRGIlu/bDJq
http://paperpile.com/b/uRGIlu/bDJq
http://paperpile.com/b/uRGIlu/bDJq
http://paperpile.com/b/uRGIlu/bDJq
https://doi.org/10.1101/2025.06.10.658982
http://creativecommons.org/licenses/by-nc/4.0/

