
https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/journals/neuroscience


https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/journals/cellular-neuroscience
http://www.frontiersin.org/
https://www.frontiersin.org/about/contact
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/journals/cellular-neuroscience
http://doi.org/10.3389/978-2-88974-336-0


https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/journals/cellular-neuroscience


https://www.frontiersin.org/research-topics/12274/cell-type-diversity-in-the-nervous-system-from-genes-to-function
https://www.frontiersin.org/journals/cellular-neuroscience


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2020.00048
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2020.00048&domain=pdf&date_stamp=2020-04-07
https://creativecommons.org/licenses/by/4.0/
mailto:shenwei@shanghaitech.edu.cn
mailto:huji@shanghaitech.edu.cn
mailto:yangjiajunfzy@sina.com
https://doi.org/10.3389/fncel.2020.00048
https://www.frontiersin.org/articles/10.3389/fncel.2020.00048/full
https://www.frontiersin.org/articles/10.3389/fncel.2020.00048/full
https://www.frontiersin.org/articles/10.3389/fncel.2020.00048/full
https://www.frontiersin.org/articles/10.3389/fncel.2020.00048/full
https://loop.frontiersin.org/people/922907/overview
https://loop.frontiersin.org/people/901815/overview
https://loop.frontiersin.org/people/724078/overview
https://loop.frontiersin.org/people/499787/overview
https://loop.frontiersin.org/people/368767/overview
https://loop.frontiersin.org/people/629810/overview
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


http://www.omicsbean.cn/
https://www.genome.jp/kegg/pathway.html
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


http://proteomecentral.proteomexchange.org
http://proteomecentral.proteomexchange.org
https://www.frontiersin.org/articles/10.3389/fncel.2020.00048/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fncel.2020.00048/full#supplementary-material
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/j.biopsych.2017.11.028
https://doi.org/10.1016/j.biopsych.2017.11.028
https://doi.org/10.1073/pnas.0504262102
https://doi.org/10.1016/j.biopsych.2005.02.021
https://doi.org/10.1016/j.biopsych.2005.02.021
https://doi.org/10.1038/nature10130
https://doi.org/10.1093/nar/gkv1526
https://doi.org/10.1016/j.biopsych.2014.04.014
https://doi.org/10.3791/58184
https://doi.org/10.1523/JNEUROSCI.20-22-08443.2000
https://doi.org/10.1523/JNEUROSCI.20-22-08443.2000
https://doi.org/10.1016/j.neuron.2004.05.014
https://doi.org/10.1126/scisignal.2003208
https://doi.org/10.1002/0471142301.ns0810as55
https://doi.org/10.1002/0471142301.ns0810as55
https://doi.org/10.1038/nature25752
https://doi.org/10.1016/j.bcp.2015.03.011
https://doi.org/10.1016/j.bbr.2015.04.052
https://doi.org/10.1016/j.bbr.2015.04.052
https://doi.org/10.1001/archgenpsychiatry.2010.90
https://doi.org/10.1038/sj.mp.4001016
https://doi.org/10.1126/science.1222939
https://doi.org/10.1038/nm.4050
https://doi.org/10.1016/j.tins.2011.11.004
https://doi.org/10.1016/j.tins.2011.11.004
https://doi.org/10.1038/s41586-019-1173-8
https://doi.org/10.1038/s41586-019-1173-8
https://doi.org/10.1111/j.1471-4159.2010.06854.x
https://doi.org/10.1111/j.1471-4159.2010.06854.x
https://doi.org/10.1038/nature09673
https://doi.org/10.1146/annurev-psych-010213-115159
https://doi.org/10.1146/annurev-psych-010213-115159
https://doi.org/10.1016/j.ccell.2018.08.002
https://doi.org/10.1016/j.neuroscience.2015.01.008
https://doi.org/10.1016/j.neuropharm.2011.01.037
https://doi.org/10.1016/j.neuropharm.2011.01.037
https://doi.org/10.1016/j.cobeha.2016.09.012
https://doi.org/10.1016/j.cobeha.2016.09.012
https://doi.org/10.1007/s00213-013-3024-x
https://doi.org/10.1146/annurev-pharmtox-010617-052811
https://doi.org/10.1146/annurev-pharmtox-010617-052811
https://doi.org/10.1371/journal.pone.0112683
https://doi.org/10.1371/journal.pone.0112683
https://doi.org/10.1016/j.neuroimage.2005.02.048
https://doi.org/10.1016/j.neuroimage.2005.02.048
https://doi.org/10.1038/nprot.2008.211
https://doi.org/10.1186/s12964-018-0236-z
https://doi.org/10.1016/j.pbb.2015.04.001
https://doi.org/10.1016/j.pbb.2015.04.001
https://doi.org/10.1093/nar/gkt1076
https://doi.org/10.1016/j.brainresbull.2019.01.022
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/j.neuron.2018.09.012
https://doi.org/10.1038/35016089
https://doi.org/10.1038/35016089
https://doi.org/ 10.1016/j.celrep.2011.11.001
https://doi.org/10.1126/science.1190287
https://doi.org/10.1016/j.biopsych.2010.12.015
https://doi.org/10.3389/fnhum.2016.00612
https://doi.org/10.1016/j.neubiorev.2018.12.021
https://doi.org/10.1155/2017/6871089
https://doi.org/10.1126/science.aao4927
https://doi.org/10.1016/j.neuron.2018.11.028
https://doi.org/10.7554/eLife.28412
https://doi.org/10.1093/nar/gky869
https://doi.org/10.1038/tp.2016.181
https://doi.org/10.1016/s0167-7799(02)01944-3
https://doi.org/10.1016/s0167-7799(02)01944-3
https://doi.org/10.1007/s00406-012-0301-3
https://doi.org/10.1016/j.neulet.2004.07.028
https://doi.org/10.1016/j.nbd.2016.12.018
https://doi.org/10.1016/j.nbd.2016.12.018
https://doi.org/10.1002/cne.21822
https://doi.org/10.1126/science.aat8078
https://doi.org/10.1007/s12035-013-8570-z
https://doi.org/10.1007/s12035-013-8570-z
https://doi.org/10.1016/j.biopsych.2012.09.006
https://doi.org/10.1016/j.biopsych.2012.09.006
https://doi.org/10.1176/appi.ajp.2013.13030392
https://doi.org/10.1523/JNEUROSCI.1425-16.2016
https://doi.org/10.1038/s41594-019-0279-x
https://doi.org/10.1038/nature08503
https://doi.org/10.1038/mp.2013.144
https://doi.org/10.1124/mol.116.105130
https://doi.org/10.1016/j.pharep.2015.08.010
https://doi.org/10.1016/j.neubiorev.2013.07.018
https://doi.org/10.1016/j.neubiorev.2013.07.018
https://doi.org/10.1016/j.biopsych.2006.02.018
https://doi.org/10.1074/jbc.m115.683888
https://doi.org/10.1038/nn.3277
https://doi.org/10.1093/oxfordjournals.jbchem.a003274
https://doi.org/10.1093/oxfordjournals.jbchem.a003274
https://doi.org/10.1016/s0301-0082(99)00046-5
https://doi.org/10.1016/s0301-0082(99)00046-5
https://doi.org/10.1007/s00418-015-1397-0
https://doi.org/10.1128/mcb.20.18.6913-6922.2000
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1038/srep31540
https://doi.org/10.1523/JNEUROSCI.5530-10.2011
https://doi.org/10.1158/0008-5472.CAN-10-0645
https://doi.org/10.1038/emboj.2009.38
https://doi.org/10.1002/humu.23541
https://doi.org/10.1038/nature06994
https://doi.org/10.1016/j.nlm.2013.04.015
https://doi.org/10.1074/jbc.M001536200
https://doi.org/10.1038/s41586-018-0218-8
https://doi.org/10.1038/41580
https://doi.org/10.1007/s11427-016-9040-8
https://doi.org/10.1016/j.advenzreg.2006.01.006
https://doi.org/10.1016/j.advenzreg.2006.01.006
https://doi.org/10.1038/nature25509
https://doi.org/10.1126/scisignal.aaf5132
https://doi.org/10.1038/nature17998
https://doi.org/10.1038/nature17998
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://doi.org/10.3389/fnmol.2020.00083
http://crossmark.crossref.org/dialog/?doi=10.3389/fnmol.2020.00083&domain=pdf&date_stamp=2020-05-25
https://creativecommons.org/licenses/by/4.0/
mailto:mirna.m@sheffield.ac.uk
https://doi.org/10.3389/fnmol.2020.00083
https://www.frontiersin.org/articles/10.3389/fnmol.2020.00083/full
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/articles/10.3389/fnmol.2020.00083/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnmol.2020.00083/full#supplementary-material
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1523/JNEUROSCI.22-04-01385.2002
https://doi.org/10.1016/j.pneurobio.2011.01.004
https://doi.org/10.1242/dev.02380
https://doi.org/10.1113/jp275240
https://doi.org/10.3389/fncel.2015.00303
https://doi.org/10.1038/nbt.4314
https://doi.org/10.1002/cne.902550408
https://doi.org/10.1002/cne.902550408
https://doi.org/10.1162/neco_a_01158
https://doi.org/10.1523/eneuro.0303-17.2017
https://doi.org/10.1242/dev.063362
https://doi.org/10.1523/JNEUROSCI.2667-06.2006
https://doi.org/10.1073/pnas.0910786107
https://doi.org/10.1242/dev.01139
https://doi.org/10.1523/JNEUROSCI.4552-13.2014
https://doi.org/10.1016/j.heares.2011.01.014
https://doi.org/10.1016/j.heares.2011.01.014
https://doi.org/10.1242/dev.065482
https://doi.org/10.1242/dev.065482
https://doi.org/10.1074/jbc.m406591200
https://doi.org/10.1074/jbc.m406591200
https://doi.org/10.1016/j.febslet.2015.10.020
https://doi.org/10.1016/j.febslet.2015.10.020
https://doi.org/10.1016/j.cell.2014.03.036
https://doi.org/10.1016/j.cell.2014.03.036
https://doi.org/10.3389/fncel.2014.00334
https://doi.org/10.3389/fncel.2014.00334
https://doi.org/10.1038/ncomms8115
https://doi.org/10.1016/j.mcn.2009.09.001
https://doi.org/10.1007/s11481-013-9479-z
https://doi.org/10.1016/B978-0-12-800097-7.00007-5
https://doi.org/10.1523/JNEUROSCI.0174-12.2012
https://doi.org/10.1523/JNEUROSCI.0174-12.2012
https://doi.org/10.1073/pnas.1407227111
https://doi.org/10.1016/0736-5748(93)90024-8
https://doi.org/10.1038/s41598-018-36008-9
https://doi.org/10.1038/s41598-018-36008-9
https://doi.org/10.1523/JNEUROSCI.0269-07.2007
https://doi.org/10.1523/JNEUROSCI.2484-17.2018
https://doi.org/10.1523/JNEUROSCI.2484-17.2018
https://doi.org/10.1002/dvdy.24067
https://doi.org/10.1073/pnas.96.26.15245
https://doi.org/10.1523/JNEUROSCI.0113-19.2019
https://doi.org/10.1523/JNEUROSCI.0113-19.2019
https://doi.org/10.1371/journal.pone.0072512
https://doi.org/10.1371/journal.pone.0072512
https://doi.org/10.1016/j.stem.2016.10.003
https://doi.org/10.1085/jgp.201311019
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1086/377591
https://doi.org/10.1038/srep41597
https://doi.org/10.1016/j.ydbio.2009.06.016
https://doi.org/10.1016/j.heares.2015.02.009
https://doi.org/10.1016/j.neuroscience.2013.10.065
https://doi.org/10.1523/JNEUROSCI.2358-11.2011
https://doi.org/10.1523/JNEUROSCI.5416-13.2014
https://doi.org/10.1523/JNEUROSCI.2097-12.2012
https://doi.org/10.21105/joss.00205
http://arxiv.org/abs/1802.03426
https://doi.org/10.1007/s11248-008-9210-7
https://doi.org/10.1111/ejn.12486
https://doi.org/10.1038/35001573
https://doi.org/10.1152/jn.1997.78.6.3019
https://doi.org/10.1016/j.semcdb.2013.03.008
https://doi.org/10.1016/j.semcdb.2013.03.008
https://doi.org/10.1016/j.heares.2011.04.003
https://doi.org/10.1007/s00441-008-0709-2
https://doi.org/10.1016/j.neuroscience.2003.09.019
https://doi.org/10.1016/j.neuroscience.2003.09.019
https://doi.org/10.1038/nn.2896
https://doi.org/10.1038/s41467-018-06033-3
https://doi.org/10.1038/s41467-018-06033-3
https://doi.org/10.1016/j.ydbio.2007.03.011
https://doi.org/10.1385/mn:26:2-3:269
https://doi.org/10.1152/jn.90332.2008
https://doi.org/10.1152/jn.90332.2008
https://doi.org/10.1523/JNEUROSCI.2528-03.2004
https://doi.org/10.3390/ijerph10126335
https://doi.org/10.1172/JCI29031
https://doi.org/10.1242/dev.00676
https://doi.org/10.1007/s00439-018-1899-7
https://doi.org/10.1523/JNEUROSCI.4975-06.2007
https://doi.org/10.1523/JNEUROSCI.4975-06.2007
https://doi.org/10.1523/JNEUROSCI.20-11-04145.2000
https://doi.org/10.1073/pnas.1012220108
https://doi.org/10.1016/j.cell.2018.07.007
https://doi.org/10.3389/fncel.2019.00278
https://doi.org/10.3389/fncel.2019.00278
https://doi.org/10.1016/j.cell.2018.07.008
https://doi.org/10.1152/jn.00574.2004
https://doi.org/10.1111/1467-9868.00293
https://doi.org/10.1016/j.celrep.2015.04.062
https://doi.org/10.1016/j.jmoldx.2011.08.002
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1016/j.bbamem.2012.07.031
https://doi.org/10.1002/cne.901580405
https://doi.org/10.1002/cne.901580405
https://doi.org/10.1007/s00439-018-1880-5
https://doi.org/10.1007/s00439-018-1880-5
https://doi.org/10.1523/JNEUROSCI.1077-11.2011
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://doi.org/10.3389/fnmol.2021.686790
http://crossmark.crossref.org/dialog/?doi=10.3389/fnmol.2021.686790&domain=pdf&date_stamp=2021-05-05
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/molecular-neuroscience#articles
https://creativecommons.org/licenses/by/4.0/
mailto:mirna.m@sheffield.ac.uk
https://doi.org/10.3389/fnmol.2021.686790
https://www.frontiersin.org/articles/10.3389/fnmol.2021.686790/full
https://doi.org/10.3389/fnmol.2020.00083
https://doi.org/10.3389/fnmol.2020.00083
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2020.579349
http://creativecommons.org/licenses/by/4.0/
mailto:wangdj@xzhmu.edu.cn
mailto:anan.li@xzhmu.edu.cn
https://doi.org/10.3389/fncel.2020.579349
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2020.579349&domain=pdf&date_stamp=2020-10-09
https://www.frontiersin.org/articles/10.3389/fncel.2020.579349/full
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/j.neuron.2010.01.009
https://doi.org/10.3389/fncel.2010.00003
https://doi.org/10.1038/nature02185
https://doi.org/10.1523/jneurosci.4630-06.2007
https://doi.org/10.1523/jneurosci.4630-06.2007
https://doi.org/10.1016/j.neuron.2012.10.020
https://doi.org/10.1016/j.neuron.2012.10.020
https://doi.org/10.1152/jn.00109.2017
https://doi.org/10.1523/jneurosci.1314-14.2014
https://doi.org/10.1038/nn.3669
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.3389/fncom.2020.00059
https://doi.org/10.3389/fncom.2020.00059
https://doi.org/10.1016/j.conb.2018.04.008
https://doi.org/10.1016/j.conb.2018.04.008
https://doi.org/10.1016/j.neuron.2011.02.024
https://doi.org/10.1371/journal.pbio.0060258
https://doi.org/10.1371/journal.pbio.0060258
https://doi.org/10.1111/j.1460-9568.2010.07297.x
https://doi.org/10.1111/j.1460-9568.2010.07297.x
https://doi.org/10.1523/jneurosci.2490-08.2008
https://doi.org/10.1523/jneurosci.2490-08.2008
https://doi.org/10.1038/nn.3760
https://doi.org/10.1038/nn.3760
https://doi.org/10.1038/nn.2319
https://doi.org/10.1038/nn.2319
https://doi.org/10.1038/nn.4089
https://doi.org/10.1038/nature10918
https://doi.org/10.1016/j.neurobiolaging.2016.12.005
https://doi.org/10.1016/j.neurobiolaging.2016.12.005
https://doi.org/10.1016/j.bbrc.2020.07.106
https://doi.org/10.1016/j.bbrc.2020.07.106
https://doi.org/10.1016/j.bbrc.2020.03.126
https://doi.org/10.1016/j.bbrc.2020.03.126
https://doi.org/10.1038/nature11039
https://doi.org/10.1016/s0896-6273(00)81013-2
https://doi.org/10.1016/s0896-6273(00)81013-2
https://doi.org/10.1038/nn.4219
https://doi.org/10.1126/science.1244916
https://doi.org/10.1016/j.neuron.2012.09.037
https://doi.org/10.1016/j.neuron.2015.10.024
https://doi.org/10.1016/j.neuron.2015.10.024
https://doi.org/10.1038/nature08897
https://doi.org/10.1523/jneurosci.4003-14.2015
https://doi.org/10.1523/jneurosci.4003-14.2015
https://doi.org/10.1113/jphysiol.2006.125963
https://doi.org/10.1007/s12264-019-00463-9
https://doi.org/10.1007/s12264-019-00463-9
https://doi.org/10.1523/jneurosci.0058-12.2012
https://doi.org/10.1523/jneurosci.0058-12.2012
https://doi.org/10.1016/j.nlm.2008.02.008
https://doi.org/10.1016/j.nlm.2008.02.008
https://doi.org/10.1073/pnas.98.1.319
https://doi.org/10.1093/chemse/bjt018
https://doi.org/10.1093/chemse/bjt018
https://doi.org/10.3389/fncir.2014.00098
https://doi.org/10.3389/fncir.2014.00098
https://doi.org/10.1016/b978-0-444-63350-7.00008-5
https://doi.org/10.1016/b978-0-444-63350-7.00008-5
https://doi.org/10.1073/pnas.1310686110
https://doi.org/10.1073/pnas.1310686110
https://doi.org/10.1152/jn.2001.86.6.2823
https://doi.org/10.1016/j.neuron.2015.05.023
https://doi.org/10.1016/j.neuron.2015.05.023
https://doi.org/10.1523/jneurosci.2033-17.2017
https://doi.org/10.1523/jneurosci.1763-19.2019
https://doi.org/10.1523/jneurosci.1763-19.2019
https://doi.org/10.3389/fncel.2018.00048
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1146/annurev-neuro-071013-013941
https://doi.org/10.1146/annurev-neuro-071013-013941
https://doi.org/10.1113/jp272755
https://doi.org/10.1016/j.neuron.2011.05.028
https://doi.org/10.1523/jneurosci.1234-19.2019
https://doi.org/10.1523/jneurosci.1234-19.2019
https://doi.org/10.1073/pnas.1913922117
https://doi.org/10.1007/s12264-020-00533-3
https://doi.org/10.1523/jneurosci.0311-15.2015
https://doi.org/10.1523/jneurosci.0311-15.2015
https://doi.org/10.1523/jneurosci.1419-05.2006
https://doi.org/10.3389/fncel.2017.00378
https://doi.org/10.3389/fncel.2017.00378
https://doi.org/10.1016/s0166-4328(01)00212-1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://doi.org/10.3389/fnins.2020.562292
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fnins.2020.562292
http://crossmark.crossref.org/dialog/?doi=10.3389/fnins.2020.562292&domain=pdf&date_stamp=2020-10-27
https://www.frontiersin.org/articles/10.3389/fnins.2020.562292/full
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.thermofisher.com/us/en/home/digital-science.html
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


http://www.proteinatlas.org/ENSG00000159692-CTBP1/tissue
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


http://www.PMID:27535533
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE158754
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE158754
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/articles/10.3389/fnins.2020.562292/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnins.2020.562292/full#supplementary-material
https://doi.org/10.1242/bio.20135041
https://doi.org/10.1038/nn.2916
https://doi.org/10.1128/mcb.01213-12
https://doi.org/10.1128/mcb.01213-12
https://doi.org/10.1073/pnas.1103509108
https://doi.org/10.1002/ajmg.c.30187
https://doi.org/10.1002/ajmg.c.30187
https://doi.org/10.1007/s10048-016-0482-4
https://doi.org/10.1007/s10048-019-00578-1
https://doi.org/10.1007/s10048-019-00578-1
https://doi.org/10.1016/j.ajhg.2008.10.020
https://doi.org/10.1016/j.ajhg.2008.10.020
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1038/nrn2093
https://doi.org/10.1038/nrn2093
https://doi.org/10.1016/j.jneuroim.2014.12.012
https://doi.org/10.1016/j.neuint.2010.02.016
https://doi.org/10.1016/j.neuint.2010.02.016
https://doi.org/10.1242/dev.00487
https://doi.org/10.1016/s1097-2765(02)00443-4
https://doi.org/10.1016/s1097-2765(02)00443-4
https://doi.org/10.1016/j.biocel.2007.01.025
https://doi.org/10.1016/j.biocel.2007.01.025
https://doi.org/10.1080/15384047.2017.1323586
https://doi.org/10.1080/15384047.2017.1323586
https://doi.org/10.2741/3432
https://doi.org/10.1523/jneurosci.23-16-06638.2003
https://doi.org/10.1093/bioinformatics/bts635
https://doi.org/10.1038/sj.emboj.7601153
https://doi.org/10.1038/sj.emboj.7601153
https://doi.org/10.1093/emboj/21.6.1280
https://doi.org/10.1093/emboj/21.6.1280
https://doi.org/10.1093/emboj/21.6.1280
https://doi.org/10.1093/cercor/bhw372
https://doi.org/10.1093/cercor/bhw372
https://doi.org/10.1016/j.mcn.2017.07.006
https://doi.org/10.1038/nrn3482
https://doi.org/10.1016/j.neuron.2012.02.011
https://doi.org/10.1002/ajmg.a.35621
https://doi.org/10.1128/mcb.22.15.5296-5307.2002
https://doi.org/10.1371/journal.pone.0039710
https://doi.org/10.1371/journal.pone.0039710
https://doi.org/10.1242/dev.136382
https://doi.org/10.1371/journal.pone.0063113
https://doi.org/10.15252/embj.201488796
https://doi.org/10.15252/embj.201488796
https://doi.org/10.1128/jvi.02199-09
https://doi.org/10.1128/jvi.02199-09
https://doi.org/10.1529/biophysj.107.111674
https://doi.org/10.1529/biophysj.107.111674
https://doi.org/10.1529/biophysj.107.111674
https://doi.org/10.1016/0168-9525(96)81383-7
https://doi.org/10.3389/fphar.2012.00061
https://doi.org/10.3389/fphar.2012.00061
https://doi.org/10.15252/embj.201695588
https://doi.org/10.1016/s1097-2765(02)00650-0
https://doi.org/10.1186/1471-2105-9-559
https://doi.org/10.1186/1471-2105-9-559
https://doi.org/10.1002/dvdy.24546
https://doi.org/10.1093/bioinformatics/bts034
https://doi.org/10.1093/bioinformatics/bts034
https://doi.org/10.1093/bioinformatics/btt656
https://doi.org/10.1016/j.brainresbull.2016.02.010
https://doi.org/10.1016/j.brainresbull.2016.02.010
https://doi.org/10.1038/s41467-017-00368-z
https://doi.org/10.1038/s41467-017-00368-z
https://doi.org/10.1371/journal.pgen.1004823
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1002/cyto.a.20022
https://doi.org/10.1002/cyto.a.20022
https://doi.org/10.1016/j.gene.2012.07.021
https://doi.org/10.1016/j.gene.2012.07.021
https://doi.org/10.1111/acel.12866
https://doi.org/10.1111/acel.12866
https://doi.org/10.1089/jir.2014.0021
https://doi.org/10.1093/emboj/cdg283
https://doi.org/10.1093/emboj/cdg283
https://doi.org/10.1371/journal.pone.0175221
https://doi.org/10.1371/journal.pone.0175221
https://doi.org/10.1016/s0959-4388(99)80012-9
https://doi.org/10.1007/s00441-014-1954-1
https://doi.org/10.1007/s00441-014-1954-1
https://doi.org/10.1007/s00441-014-1954-1
https://doi.org/10.1016/j.ydbio.2012.04.018
https://doi.org/10.1371/journal.ppat.1004086
https://doi.org/10.1371/journal.ppat.1004086
https://doi.org/10.1523/jneurosci.1456-18.2018
https://doi.org/10.1128/mcb.01600-13
https://doi.org/10.1128/mcb.01600-13
https://doi.org/10.1016/j.brainres.2012.06.020
https://doi.org/10.1016/j.neuroscience.2015.10.026
https://doi.org/10.1016/j.neuroscience.2015.10.026
https://doi.org/10.1093/nar/gkv007
https://doi.org/10.1038/cddis.2015.75
https://doi.org/10.1038/nature01550
https://doi.org/10.1101/gad.291773.116
https://doi.org/10.1101/gad.291773.116
https://doi.org/10.1212/nxg.0000000000000187
https://doi.org/10.1212/nxg.0000000000000187
https://doi.org/10.1016/j.jpsychires.2010.01.002
https://doi.org/10.1038/nature05300
https://doi.org/10.1016/0959-4388(94)90034-5
https://doi.org/10.1016/j.mcn.2013.07.004
https://doi.org/10.1523/jneurosci.23-03-00927.2003
https://doi.org/10.1007/s00383-015-3731-y
https://doi.org/10.1007/s00383-015-3731-y
https://doi.org/10.1242/jcs.182089
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1074/jbc.m112.434548
https://doi.org/10.1074/jbc.m112.434548
https://doi.org/10.1371/journal.pgen.1006104
https://doi.org/10.1371/journal.pgen.1006104
https://doi.org/10.1002/iub.91
https://doi.org/10.1002/iub.91
https://doi.org/10.1371/journal.pbio.2004929
https://doi.org/10.1371/journal.pbio.2004929
https://doi.org/10.1002/ajmg.c.30190
https://doi.org/10.1002/ajmg.c.30190
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://doi.org/10.3389/fnins.2020.586452
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fnins.2020.586452
http://crossmark.crossref.org/dialog/?doi=10.3389/fnins.2020.586452&domain=pdf&date_stamp=2020-11-19
https://www.frontiersin.org/articles/10.3389/fnins.2020.586452/full
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1021/acsami.5b12114
https://doi.org/10.1016/s0142-9612(02)00353-8
https://doi.org/10.1016/s0142-9612(02)00353-8
https://doi.org/10.1038/nmeth.4304
https://doi.org/10.1038/nature22330
https://doi.org/10.3791/52970
https://doi.org/10.1038/nprot.2015.091
https://doi.org/10.1016/j.bbr.2018.03.031
https://doi.org/10.1016/j.bbr.2018.03.031
https://doi.org/10.1016/j.tibtech.2012.12.003
https://doi.org/10.1038/nn.4222
https://doi.org/10.1039/c8cs00187a
https://doi.org/10.1039/c8cs00187a
https://doi.org/10.1088/1741-2560/5/3/006
https://doi.org/10.1088/1741-2560/5/3/006
https://doi.org/10.1186/s13041-015-0109-y
https://doi.org/10.1186/s13041-015-0109-y
https://doi.org/10.1021/acsami.6b06780
https://doi.org/10.1021/acsami.6b06780
https://doi.org/10.4062/biomolther.2017.133
https://doi.org/10.1002/adhm.201200097
https://doi.org/10.3791/56615
https://doi.org/10.3791/56615
https://doi.org/10.1016/j.actbio.2012.09.010
https://doi.org/10.1016/j.addr.2012.09.043
https://doi.org/10.1038/nature12517
https://doi.org/10.1089/ten.tea.2007.0357
https://doi.org/10.1089/ten.tea.2007.0357
https://doi.org/10.1021/acsami.8b07560
https://doi.org/10.1002/0471140856.tx1217s43
https://doi.org/10.1084/jem.20172244
https://doi.org/10.1084/jem.20172244
https://doi.org/10.3791/3965
https://doi.org/10.1126/science.1202529
https://doi.org/10.1016/j.cell.2013.11.030
https://doi.org/10.1016/j.cell.2013.11.030
https://doi.org/10.1038/nrn3722
https://doi.org/10.1038/nprot.2011.379
https://doi.org/10.1016/j.brainres.2018.03.018
https://doi.org/10.1016/j.neuron.2012.03.026
https://doi.org/10.1016/j.neuron.2012.03.026
https://doi.org/10.1146/annurev-neuro-061010-113810
https://doi.org/10.1002/term.2053
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1007/s11011-018-0232-4
https://doi.org/10.1002/stem.499
https://doi.org/10.3791/3814
https://doi.org/10.1073/pnas.1324214111
https://doi.org/10.1007/s12079-018-0469-z
https://doi.org/10.1038/s41467-018-03566-5
https://doi.org/10.1038/s41467-018-03566-5
https://doi.org/10.1021/acsami.6b01804
https://doi.org/10.1021/acsami.6b01804
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2020.610741
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fncel.2020.610741
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2020.610741&domain=pdf&date_stamp=2020-11-25
https://www.frontiersin.org/articles/10.3389/fncel.2020.610741/full
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1007/BF00337448
https://doi.org/10.1007/BF00337448
https://doi.org/10.1038/nn.2992
https://doi.org/10.1038/nn.2992
https://doi.org/10.1109/10.668741
https://doi.org/10.1016/j.neuron.2009.04.027
https://doi.org/10.1126/science.1589772
https://doi.org/10.1126/science.1589772
https://doi.org/10.1146/annurev-neuro-062111-150444
https://doi.org/10.1146/annurev-neuro-062111-150444
https://doi.org/10.1016/j.neuron.2018.02.001
https://doi.org/10.1016/j.neuron.2018.02.001
https://doi.org/10.1038/nature08002
https://doi.org/10.1111/j.1528-1167.2008.01917.x
https://doi.org/10.1111/j.1528-1167.2008.01917.x
https://doi.org/10.1016/j.neuron.2011.08.018
https://doi.org/10.1016/j.neuron.2011.08.018
https://doi.org/10.1371/journal.pbio.0030159
https://doi.org/10.1371/journal.pbio.0030159
https://doi.org/10.1016/j.neures.2005.10.009
https://doi.org/10.1016/j.neures.2005.10.009
https://doi.org/10.1038/nn.4251
https://doi.org/10.1152/jn.00490.2016
https://doi.org/10.1038/nature12983
https://doi.org/10.1016/j.cell.2015.11.038
https://doi.org/10.1038/nature01374
https://doi.org/10.1038/nature01374
https://doi.org/10.1126/science.1149381
https://doi.org/10.3389/fncir.2015.00006
https://doi.org/10.3389/fncir.2015.00006
https://doi.org/10.1038/nature12176
https://doi.org/10.1016/j.neuron.2013.10.031
https://doi.org/10.1016/j.neuron.2013.10.031
https://doi.org/10.1016/j.jneumeth.2005.12.032
https://doi.org/10.1038/nn.3078
https://doi.org/10.1038/nn.3078
https://doi.org/10.1038/35036228
https://doi.org/10.1038/nn.3446
https://doi.org/10.1038/nn.3446
https://doi.org/10.1073/pnas.0712219105
https://doi.org/10.1523/JNEUROSCI.0828-15.2015
https://doi.org/10.1523/JNEUROSCI.0828-15.2015
https://doi.org/10.1523/JNEUROSCI.4217-12.2013
https://doi.org/10.1523/JNEUROSCI.4217-12.2013
https://doi.org/10.1016/j.neuron.2005.02.028
https://doi.org/10.1016/j.neuron.2005.02.028
https://doi.org/10.1016/j.neuron.2014.06.023
https://doi.org/10.1038/s41467-017-02108-2109
https://doi.org/10.1038/s41467-017-02108-2109
https://doi.org/10.1109/Tbme.2003.821029
https://doi.org/10.1016/j.pneurobio.2012.09.002
https://doi.org/10.1016/j.pneurobio.2012.09.002
https://doi.org/10.1016/j.neuron.2016.06.033
https://doi.org/10.1016/j.neuron.2016.06.033
https://doi.org/10.1007/s10827-011-0374-374
https://doi.org/10.1007/s10827-011-0374-374
https://doi.org/10.1016/j.neuroimage.2010.01.073
https://doi.org/10.1016/j.neuroimage.2010.01.073
https://doi.org/10.1016/j.tics.2003.10.012
https://doi.org/10.1523/JNEUROSCI.5667-03.2004
https://doi.org/10.1523/JNEUROSCI.5667-03.2004
https://doi.org/10.1038/nature13321
https://doi.org/10.1038/nature13321
https://doi.org/10.1038/nature10360
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1126/science.aaa1934
https://doi.org/10.1002/hipo.22012
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2020.611732
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2020.611732&domain=pdf&date_stamp=2020-12-17
https://creativecommons.org/licenses/by/4.0/
mailto:xuhan2014@zju.edu.cn
https://doi.org/10.3389/fncel.2020.611732
https://www.frontiersin.org/articles/10.3389/fncel.2020.611732/full
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/j.neuron.2018.09.029
https://doi.org/10.1038/nrn1884
https://doi.org/10.1073/pnas.0700293104
https://doi.org/10.1111/ejn.14603
https://doi.org/10.1016/s0006-3223(01)01294-x
https://doi.org/10.1016/s0006-3223(01)01294-x
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1038/nn1525
https://doi.org/10.1016/j.nicl.2016.09.023
https://doi.org/10.1523/JNEUROSCI.0378-09.2009
https://doi.org/10.1093/cercor/bhn175
https://doi.org/10.1038/nature08002
https://doi.org/10.1016/j.nlm.2017.12.011
https://doi.org/10.1016/j.nlm.2017.12.011
https://doi.org/10.3389/fnins.2012.00165
https://doi.org/10.1038/s41587-020-0679-9
https://doi.org/10.1016/j.neuron.2018.02.026
https://doi.org/10.1038/s41551-020-00648-y
https://doi.org/10.1038/nature12354
https://doi.org/10.1016/j.neuron.2017.11.033
https://doi.org/10.1038/nature09559
https://doi.org/10.1038/nature12755
https://doi.org/10.1038/s41593-019-0552-7
https://doi.org/10.1038/s41593-019-0552-7
https://doi.org/10.1016/j.neubiorev.2004.09.006
https://doi.org/10.1111/j.1460-9568.2007.05496.x
https://doi.org/10.1002/(sici)1096-9861(19990927)412:3<515::aid-cne10>3.0.co;2-1
https://doi.org/10.1038/nature14030
https://doi.org/10.1038/nature12866
https://doi.org/10.2967/jnumed.118.212795
https://doi.org/10.1007/s40263-019-00669-5
https://doi.org/10.1016/j.tics.2010.11.004
https://doi.org/10.1038/nature21047
https://doi.org/10.3389/fncir.2018.00037
https://doi.org/10.1016/j.nicl.2019.101735
https://doi.org/10.1038/nn.4470
https://doi.org/10.1016/j.jad.2019.10.027
https://doi.org/10.1016/j.cell.2014.01.050
https://doi.org/10.1523/JNEUROSCI.3628-17.2018
https://doi.org/10.1038/nprot.2011.361
https://doi.org/10.1093/cercor/9.7.683
https://doi.org/10.1016/j.yhbeh.2005.02.003
https://doi.org/10.1523/JNEUROSCI.16-10-03397.1996
https://doi.org/10.1111/j.1460-9568.1996.tb01604.x
https://doi.org/10.1111/j.1460-9568.1996.tb01604.x
https://doi.org/10.1016/s0031-9384(02)00860-0
https://doi.org/10.1016/s0031-9384(02)00860-0
https://doi.org/10.1038/nn.4619
https://doi.org/10.1038/nature09553
https://doi.org/10.1016/j.physbeh.2010.12.019
https://doi.org/10.1016/j.nlm.2020.107170
https://doi.org/10.1016/j.yhbeh.2006.06.022
https://doi.org/10.1016/j.neuron.2016.01.027
https://doi.org/10.1016/j.neuron.2016.01.027
https://doi.org/10.1152/ajpregu.00091.2017
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.31887/DCNS.2017.19.2/cjones
https://doi.org/10.1016/j.neures.2018.08.017
https://doi.org/10.1038/nn.4251
https://doi.org/10.1523/JNEUROSCI.3646-15.2016
https://doi.org/10.1093/cercor/7.6.476
https://doi.org/10.1016/j.jad.2016.07.028
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1001/archpsyc.62.6.617
https://doi.org/10.1016/j.neuron.2016.09.023
https://doi.org/10.3389/fncir.2017.00041
https://doi.org/10.1038/s41593-019-0508-y
https://doi.org/10.1016/j.pscychresns.2018.08.012
https://doi.org/10.3389/fncir.2016.00062
https://doi.org/10.1038/nn.3544
https://doi.org/10.1523/JNEUROSCI.1157-14.2014
https://doi.org/10.1056/NEJMcp1614701
https://doi.org/10.1016/j.neuron.2015.09.024
https://doi.org/10.1016/j.neuron.2015.09.024
https://doi.org/10.1038/nature10674
https://doi.org/10.1038/nn.3322
https://doi.org/10.12688/f1000research.9947.1
https://doi.org/10.1126/science.aag2599
https://doi.org/10.1038/s41593-020-0661-3
https://doi.org/10.1016/j.biopsych.2017.12.015
https://doi.org/10.1017/S1461145710001239
https://doi.org/10.1038/ncomms9950
https://doi.org/10.1016/j.neuron.2019.03.006
https://doi.org/10.1523/JNEUROSCI.20-07-02701.2000
https://doi.org/10.1152/physrev.00007.2017
https://doi.org/10.1038/nature13978
https://doi.org/10.1038/nn.3446
https://doi.org/10.1038/nature12676
https://doi.org/10.1016/j.biopsych.2006.03.010
https://doi.org/10.1016/j.biopsych.2006.03.010
https://doi.org/10.1016/0896-6273(95)90092-6
https://doi.org/10.1016/0896-6273(95)90092-6
https://doi.org/10.3389/fnins.2019.00936
https://doi.org/10.3389/fnins.2019.00936
https://doi.org/10.1038/npp.2015.20
https://doi.org/10.1016/j.conb.2013.12.013
https://doi.org/10.1034/j.1601-183x.2003.00037.x
https://doi.org/10.1002/dneu.20853
https://doi.org/10.1016/j.neuroscience.2018.03.037
https://doi.org/10.1038/s41593-019-0551-8
https://doi.org/10.1038/s41593-019-0551-8
https://doi.org/10.1126/scitranslmed.aah6733
https://doi.org/10.1038/s41380-019-0426-0
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/S0140-6736(08)60488-2
https://doi.org/10.1038/nn.3971
https://doi.org/10.1038/s41593-019-0429-9
https://doi.org/10.1038/s41593-019-0429-9
https://doi.org/10.1007/s00441-013-1636-4
https://doi.org/10.1038/npp.2011.329
https://doi.org/10.1002/0471142301.ns0942s63
https://doi.org/10.1038/nature17996
https://doi.org/10.1016/j.neuron.2016.06.033
https://doi.org/10.1016/j.neuron.2019.01.009
https://doi.org/10.1523/JNEUROSCI.3813-13.2014
https://doi.org/10.1523/JNEUROSCI.3813-13.2014
https://doi.org/10.1016/j.neuron.2015.03.065
https://doi.org/10.1016/j.neuron.2015.03.065
https://doi.org/10.1038/nn.4562
https://doi.org/10.1126/sciadv.aau3075
https://doi.org/10.1016/j.neuron.2018.10.049
https://doi.org/10.1038/nature13258
https://doi.org/10.1016/j.neuron.2012.11.004
https://doi.org/10.1016/j.neuron.2019.02.026
https://doi.org/10.1016/j.neuron.2017.12.022
https://doi.org/10.1038/nature10360
https://doi.org/10.1126/science.1254126
https://doi.org/10.1038/nmeth.1668
https://doi.org/10.1038/srep43089
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/journals/genetics#editorial-board
https://www.frontiersin.org/journals/genetics#editorial-board
https://doi.org/10.3389/fgene.2020.551065
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fgene.2020.551065
http://crossmark.crossref.org/dialog/?doi=10.3389/fgene.2020.551065&domain=pdf&date_stamp=2020-12-17
https://www.frontiersin.org/articles/10.3389/fgene.2020.551065/full
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/articles/10.3389/fgene.2020.551065/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fgene.2020.551065/full#supplementary-material
https://doi.org/10.1152/physrev.00041.2015
https://doi.org/10.1089/neu.2015.3887
https://doi.org/10.1016/j.cyto.2017.05.025
https://doi.org/10.1016/j.cyto.2017.05.025
https://doi.org/10.1016/j.brainres.2019.146490
https://doi.org/10.1155/2016/1203285
https://doi.org/10.1186/1742-2094-10-27
https://doi.org/10.1016/j.neuropharm.2018.06.009
https://doi.org/10.1093/nar/gkj112
https://doi.org/10.1016/j.pjnns.2013.12.004
https://doi.org/10.1002/jcp.26798
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://doi.org/10.1186/s12944-015-0047-49
https://doi.org/10.1002/acn3.50894
https://doi.org/10.1177/0271678x18805675
https://doi.org/10.1161/strokeaha.116.013627
https://doi.org/10.26355/eurrev_201804_14729
https://doi.org/10.7717/peerj.7782
https://doi.org/10.1038/nrd.2016.117
https://doi.org/10.1161/strokeaha.116.013176
https://doi.org/10.1038/s41588-018-0118-118
https://doi.org/10.1093/bioinformatics/btp616
https://doi.org/10.1038/nature12986
https://doi.org/10.1093/bioinformatics/btm087
https://doi.org/10.12659/msm.900512
https://doi.org/10.1007/s10072-016-2576-z
https://doi.org/10.1007/s10072-016-2576-z
https://doi.org/10.1038/sj.jcbfm.9600305
https://doi.org/10.2174/1381612822666161027122821
https://doi.org/10.2174/1381612822666161027122821
https://doi.org/10.1093/bioinformatics/btq064
https://doi.org/10.1089/omi.2011.0118
https://doi.org/10.1016/j.lfs.2019.116929
https://doi.org/10.1016/j.omtn.2019.07.013
https://doi.org/10.1016/j.omtn.2019.07.013
https://doi.org/10.1038/s41467-017-00770-777
https://doi.org/10.1038/s41467-017-00770-777
https://doi.org/10.1016/j.pneurobio.2013.11.003
https://doi.org/10.1016/j.pneurobio.2013.11.003
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2021.628010
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fncel.2021.628010
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2021.628010&domain=pdf&date_stamp=2021-02-10
https://www.frontiersin.org/articles/10.3389/fncel.2021.628010/full
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


http://BioRender.com
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1002/ana.410310412
https://doi.org/10.1002/ana.410310412
https://doi.org/10.1146/annurev.ne.09.030186.002041
https://doi.org/10.1146/annurev.ne.09.030186.002041
https://doi.org/10.15252/msb.20167435
https://doi.org/10.15252/msb.20167435
https://doi.org/10.1093/hmg/ddx006
https://doi.org/10.1093/hmg/ddx006
https://doi.org/10.1523/JNEUROSCI.3539-10.2011
https://doi.org/10.1523/JNEUROSCI.3539-10.2011
https://doi.org/10.3389/fncel.2014.00254
https://doi.org/10.1016/j.cell.2005.05.012
https://doi.org/10.1073/pnas.0307921101
https://doi.org/10.1002/mds.25750
https://doi.org/10.1093/hmg/ddn033
https://doi.org/10.1093/hmg/ddn033
https://doi.org/10.1093/hmg/ddv006
https://doi.org/10.1046/j.1469-7580.2000.19640527.x
https://doi.org/10.1046/j.1469-7580.2000.19640527.x
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1007/s00018-006-6242-0
https://doi.org/10.1073/pnas.0911503106
https://doi.org/10.1074/jbc.M109.083287
https://doi.org/10.1074/jbc.M109.083287
https://doi.org/10.1002/ana.410410514
https://doi.org/10.1371/journal.pone.0123527
https://doi.org/10.1016/j.pneurobio.2006.11.001
https://doi.org/10.1016/j.nbd.2007.07.028
https://doi.org/10.1073/pnas.0502698102
https://doi.org/10.3389/fnins.2013.00114
https://doi.org/10.1016/s0165-0173(00)00039-4
https://doi.org/10.1111/j.1460-9568.2005.03985.x
https://doi.org/10.1002/emmm.201000102
https://doi.org/10.1016/j.jchemneu.2004.02.005
https://doi.org/10.1016/0166-2236(90)90111-M
https://doi.org/10.1126/science.277.5334.1990
https://doi.org/10.1007/s11068-004-0514-8
https://doi.org/10.1016/j.nbd.2008.09.014
https://doi.org/10.3389/fncel.2014.00295
https://doi.org/10.3389/fncel.2014.00295
https://doi.org/10.1002/jnr.24493
https://doi.org/10.3233/JHD-2012-120009
https://doi.org/10.3233/JHD-2012-120009
https://doi.org/10.3389/fncir.2013.00124
https://doi.org/10.1016/j.cell.2004.06.018
https://doi.org/10.1523/JNEUROSCI.2660-08.2008
https://doi.org/10.1016/B978-0-444-63233-3.00017-8
https://doi.org/10.1371/journal.pone.0064037
https://doi.org/10.1093/hmg/ddg046
https://doi.org/10.1186/1750-1326-6-71
https://doi.org/10.1016/j.celrep.2016.06.059
https://doi.org/10.1371/journal.pone.0200626
https://doi.org/10.1002/ana.410390317
https://doi.org/10.1111/j.1471-4159.2010.06672.x
https://doi.org/10.1016/j.neuroscience.2012.12.062
https://doi.org/10.1097/00005072-199501000-00013
https://doi.org/10.1097/00005072-199501000-00013
https://doi.org/10.1093/hmg/ddl013
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://clinicaltrials.gov/ct2/show/NCT03761849
https://doi.org/10.1016/j.nbd.2007.11.001
https://doi.org/10.1152/jn.2001.86.6.2667
https://doi.org/10.1002/jnr.24495
https://doi.org/10.3233/JHD-160205
https://doi.org/10.3233/JHD-160205
https://doi.org/10.1371/journal.pone.0143563
https://doi.org/10.1101/cshperspect.a009621
https://doi.org/10.1101/cshperspect.a009621
https://doi.org/10.1038/nn.4256
https://doi.org/10.1038/nn.4256
https://doi.org/10.1016/j.neuron.2020.06.021
https://doi.org/10.1016/j.neuron.2020.06.021
https://doi.org/10.3233/JHD-140094
https://doi.org/10.1016/j.cell.2019.06.036
https://doi.org/10.1371/journal.pone.0023647
https://doi.org/10.1016/j.cell.2015.07.003
https://doi.org/10.1016/j.expneurol.2010.10.012
https://doi.org/10.1523/JNEUROSCI.1990-04.2004
https://doi.org/10.5772/55227
https://doi.org/10.5772/55227
https://doi.org/10.1016/j.brainresbull.2012.01.012
https://doi.org/10.1016/j.brainresbull.2012.01.012
https://doi.org/10.1016/j.bbadis.2009.06.008
https://doi.org/10.1093/hmg/ddw187
https://doi.org/10.1093/hmg/ddw187
https://doi.org/10.1016/j.bbrc.2016.09.065
https://doi.org/10.1093/hmg/9.9.1259
https://doi.org/10.1073/pnas.1002924107
https://doi.org/10.1073/pnas.1002924107
https://doi.org/10.1016/0092-8674(93)90585-E
https://doi.org/10.1016/0092-8674(93)90585-E
https://doi.org/10.1016/S0092-8674(00)81369-0
https://doi.org/10.1371/journal.pone.0041423
https://doi.org/10.1602/neurorx.2.3.465
https://doi.org/10.1371/journal.pone.0049838
https://doi.org/10.1002/cne.10776
https://doi.org/10.1074/jbc.M111.309849
https://doi.org/10.3390/brainsci7060063
https://doi.org/10.3390/brainsci7060063
https://doi.org/10.1523/JNEUROSCI.2390-08.2008
https://doi.org/10.1523/JNEUROSCI.2390-08.2008
https://doi.org/10.3389/fnmol.2019.00258
https://doi.org/10.1038/nn884
https://doi.org/10.1523/JNEUROSCI.3237-08.2008
https://doi.org/10.1101/2020.06.04.132571
https://doi.org/10.1101/2020.06.04.132571
https://doi.org/10.1371/journal.pone.0148839
https://doi.org/10.1371/journal.pgen.1003930
https://doi.org/10.1002/mds.25075
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1038/s41467-020-15716-9
https://doi.org/10.1038/s41467-020-15716-9
https://doi.org/10.1111/cns.12828
https://doi.org/10.1111/cns.12844
https://doi.org/10.1186/1750-1172-5-40
https://doi.org/10.1016/S1474-4422(10)70245-3
https://doi.org/10.1016/S1474-4422(10)70245-3
https://doi.org/10.1111/bpa.12426
https://doi.org/10.1016/S0168-9525(01)02625-7
https://doi.org/10.1016/0306-4522(94)00427-7
https://doi.org/10.1073/pnas.1221891110
https://doi.org/10.1016/j.neuron.2016.02.003
https://doi.org/10.1016/j.cell.2018.07.028
https://doi.org/10.1016/j.jmb.2019.01.034
https://doi.org/10.1016/j.jmb.2019.01.034
https://doi.org/10.1093/hmg/ddi319
https://doi.org/10.1093/hmg/ddi319
https://doi.org/10.1093/hmg/ddp524
https://doi.org/10.1016/j.nbd.2011.07.001
https://doi.org/10.1016/j.nbd.2011.07.001
https://doi.org/10.1038/nn1972
https://doi.org/10.1038/nn1972
https://doi.org/10.1093/hmg/ddr024
https://doi.org/10.1093/hmg/ddm064
https://doi.org/10.1016/j.cub.2011.05.001
https://doi.org/10.1016/j.cub.2011.05.001
https://doi.org/10.1016/j.tins.2007.03.008
https://doi.org/10.1016/j.tins.2007.03.008
https://doi.org/10.1093/hmg/ddp242
https://doi.org/10.1016/j.nbd.2011.02.008
https://doi.org/10.1016/j.nbd.2011.02.008
https://doi.org/10.1038/ng0494-409
https://doi.org/10.1038/ng0494-409
https://doi.org/10.1093/hmg/9.19.2799
https://doi.org/10.1093/hmg/9.19.2799
https://doi.org/10.1196/annals.1334.015
https://clinicaltrials.gov/ct2/show/NCT03225833
https://doi.org/10.1093/hmg/ddg056
https://doi.org/10.1093/hmg/ddg056
https://doi.org/10.1038/ng1219
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2021.627291
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2021.627291&domain=pdf&date_stamp=2021-03-12
https://creativecommons.org/licenses/by/4.0/
mailto:yuk17@psu.edu
https://doi.org/10.3389/fncel.2021.627291
https://www.frontiersin.org/articles/10.3389/fncel.2021.627291/full
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1038/s41586-020-2589-x
https://doi.org/10.1038/s41586-020-2589-x
https://doi.org/10.1371/journal.pone.0039336
https://doi.org/10.1371/journal.pone.0039336
https://doi.org/10.1177/1073858417731522
https://doi.org/10.1161/01.RES.0000182903.16652.d7
https://doi.org/10.1016/j.devcel.2011.07.001
https://doi.org/10.1177/0271678X15610340
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/j.nbd.2003.12.016
https://doi.org/10.1016/j.jns.2012.07.010
https://doi.org/10.1002/ana.22421
https://doi.org/10.1016/j.neuron.2010.09.043
https://doi.org/10.1016/j.neuron.2010.09.043
https://doi.org/10.1038/nature11087
https://doi.org/10.1007/s00401-009-0522-3
https://doi.org/10.1038/nature13324
https://doi.org/10.1215/S1152851705000232
https://doi.org/10.3389/fnagi.2018.00210
https://doi.org/10.3389/fnagi.2018.00210
https://doi.org/10.1093/brain/awy339
https://doi.org/10.1007/978-3-030-16908-4
https://doi.org/10.1096/fj.05-4944fje
https://doi.org/10.3389/fncel.2019.00282
https://doi.org/10.1002/wdev.363
https://doi.org/10.1038/nature09513
https://doi.org/10.1007/s10456-018-9648-z
https://doi.org/10.1016/j.devcel.2018.01.018
https://doi.org/10.1016/j.nbd.2015.08.014
https://doi.org/10.1038/s41467-019-10643-w
https://doi.org/10.1006/mvre.2000.2244
https://doi.org/10.1016/j.neuron.2018.08.030
https://doi.org/10.1016/j.neuron.2018.08.030
https://doi.org/10.1186/s12979-015-0029-9
https://doi.org/10.1177/0271678X16679420
https://doi.org/10.1016/j.neurobiolaging.2007.07.015
https://doi.org/10.1016/j.pneurobio.2014.02.004
https://doi.org/10.1152/japplphysiol.00966.2005
https://doi.org/10.1007/s12015-015-9590-z
https://doi.org/10.1177/0271678X17732229
https://doi.org/10.1074/jbc.M113.521161
https://doi.org/10.1074/jbc.M113.521161
https://doi.org/10.1038/nature13165
https://doi.org/10.1038/jcbfm.2015.44
https://doi.org/10.1038/jcbfm.2012.152
https://doi.org/10.1117/1.NPh.2.4.041402
https://doi.org/10.3390/brainsci9100262
https://doi.org/10.1083/jcb.153.3.543
https://doi.org/10.1083/jcb.153.3.543
https://doi.org/10.1111/jnc.14725
https://doi.org/10.1016/s0022-5320(63)80034-9
https://doi.org/10.1161/CIRCRESAHA.116.308427
https://doi.org/10.1016/j.neurobiolaging.2005.10.021
https://doi.org/10.1016/j.neurobiolaging.2005.10.021
https://doi.org/10.1093/neuonc/nox058
https://doi.org/10.1186/1742-2094-11-104
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1177/0271678X17697720
https://doi.org/10.1007/s10571-010-9605-x
https://doi.org/10.1038/nn.4489
https://doi.org/10.1038/nn.4489
https://doi.org/10.1007/BF00690585
https://doi.org/10.1016/j.tem.2016.12.001
https://doi.org/10.1016/j.tem.2016.12.001
https://doi.org/10.3389/fncel.2019.00546
https://doi.org/10.15252/embr.201948070
https://doi.org/10.3389/fnins.2019.00778
https://doi.org/10.1007/s00401-018-1815-1
https://doi.org/10.1007/s00401-018-1815-1
https://doi.org/10.1126/science.277.5323.242
https://doi.org/10.1016/j.biopha.2019.109633
https://doi.org/10.1016/j.biopha.2019.109633
https://doi.org/10.1016/bs.apha.2014.07.001
https://doi.org/10.1186/s13024-018-0286-0
https://doi.org/10.1186/s13024-018-0286-0
https://doi.org/10.1371/journal.pone.0048001
https://doi.org/10.1186/s13024-018-0249-5
https://doi.org/10.1016/j.neuron.2014.12.032
https://doi.org/10.1038/s41586-020-2247-3
https://doi.org/10.1038/s41586-020-2247-3
https://doi.org/10.1038/nm.4482
https://doi.org/10.3390/ijms21031095
https://doi.org/10.1111/j.1582-4934.2012.01622.x
https://doi.org/10.1089/scd.2015.0039
https://doi.org/10.1038/s41591-018-0297-y
https://doi.org/10.3389/fnagi.2020.00108
https://doi.org/10.1016/S1474-4422(16)00102-2
https://doi.org/10.1186/s12974-018-1313-3
https://doi.org/10.1186/s12974-018-1313-3
https://doi.org/10.1038/s41593-019-0434-z
https://doi.org/10.1371/journal.pone.0176225
https://doi.org/10.1371/journal.pone.0176225
https://doi.org/10.1126/science.aav9518
https://doi.org/10.1038/nm.3407
https://doi.org/10.1016/j.arcmed.2014.11.013
https://doi.org/10.3389/fnagi.2018.00337
https://doi.org/10.1016/j.devcel.2018.01.023
https://doi.org/10.1016/j.devcel.2018.01.023
https://doi.org/10.1177/0271678X15606149
https://doi.org/10.1177/0271678X15606149
https://doi.org/10.1002/ar.1092290311
https://doi.org/10.2337/db08-0325
https://doi.org/10.2337/db08-0325
https://doi.org/10.1159/000262662
https://doi.org/10.1016/j.ajpath.2019.03.008
https://doi.org/10.1016/j.ajpath.2019.03.008
https://doi.org/10.1007/s10571-017-0549-2
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/j.devcel.2015.05.008
https://doi.org/10.3389/fnins.2019.00521
https://doi.org/10.3389/fnins.2019.00521
https://doi.org/10.14283/jpad.2014.25
https://doi.org/10.14283/jpad.2014.25
https://doi.org/10.1016/j.tips.2016.12.001
https://doi.org/10.1038/ncomms3932
https://doi.org/10.1016/j.neulet.2015.09.025
https://doi.org/10.1016/j.neulet.2015.09.025
https://doi.org/10.1016/j.pneurobio.2013.04.001
https://doi.org/10.1172/JCI10498
https://doi.org/10.1046/j.1440-1681.2000.03343.x
https://doi.org/10.1038/nn.4288
https://doi.org/10.1038/jcbfm.2015.76
https://doi.org/10.1038/jcbfm.2015.76
https://doi.org/10.1038/nrneurol.2017.188
https://doi.org/10.1152/physrev.00050.2017
https://doi.org/10.1002/alz.12061
https://doi.org/10.1038/ncomms16106
https://doi.org/10.3389/fncel.2016.00020
https://doi.org/10.1007/s12035-018-1237-z
https://doi.org/10.3389/fnagi.2020.00080
https://doi.org/10.1073/pnas.1903542116
https://doi.org/10.1073/pnas.1903542116
https://doi.org/10.7150/ijms.37769
https://doi.org/10.1038/nature25739
https://doi.org/10.1177/0271678X17697340
https://doi.org/10.1242/dev.096107
https://doi.org/10.1080/21688370.2016.1143544
https://doi.org/10.1038/nn.2946
https://doi.org/10.1038/nn.2946
https://doi.org/10.1038/jcbfm.2012.113
https://doi.org/10.1038/jcbfm.2012.113
https://doi.org/10.1007/s00401-012-1039-8
https://doi.org/10.1038/s41593-019-0491-3
https://doi.org/10.3109/21678421.2015.1011663
https://doi.org/10.1038/s41598-017-03994-1
https://doi.org/10.3389/fcvm.2018.00078
https://doi.org/10.1038/s41586-020-2453-z
https://doi.org/10.1038/s41598-019-45915-4
https://doi.org/10.1016/j.cell.2018.06.021
https://doi.org/10.1016/0165-3806(95)00177-8
https://doi.org/10.1016/0165-3806(95)00177-8
https://doi.org/10.1016/j.neuron.2008.01.003
https://doi.org/10.1016/j.neuron.2008.01.003
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2021.624826
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2021.624826&domain=pdf&date_stamp=2021-03-22
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles
https://creativecommons.org/licenses/by/4.0/
mailto:chenbing2007@163.com
https://doi.org/10.3389/fncel.2021.624826
https://www.frontiersin.org/articles/10.3389/fncel.2021.624826/full


https://satijalab.org/seurat/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.cellphonedb.org
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/articles/10.3389/fncel.2021.624826/full#supplementary-material
https://doi.org/10.1101/cshperspect.a006429
https://doi.org/10.1210/jc.2014-2505
https://doi.org/10.1093/intimm/dxaa030
https://doi.org/10.1016/j.neuron.2012.06.021
https://doi.org/10.1016/j.celrep.2017.08.064
https://doi.org/10.1523/JNEUROSCI.1447-08.2008
https://doi.org/10.1084/jem.20200471
https://doi.org/10.1016/j.stem.2018.10.024
https://doi.org/10.1016/j.cell.2015.07.021
https://doi.org/10.1016/j.neuron.2016.01.034
https://doi.org/10.3389/fnmol.2019.00308
https://doi.org/10.3389/fgene.2019.00317
https://doi.org/10.1007/s12094-019-02156-1
https://doi.org/10.1016/j.immuni.2019.11.014
https://doi.org/10.1016/j.neuron.2017.09.008
https://doi.org/10.1016/j.pneurobio.2010.10.002
https://doi.org/10.3390/ijms21124320
https://doi.org/10.1016/j.celrep.2018.12.081
https://doi.org/10.1182/blood.2019003206
https://doi.org/10.1038/s41596-020-0292-x
https://doi.org/10.7554/eLife.52690
https://doi.org/10.1016/j.immuni.2018.02.002
https://doi.org/10.3389/fcvm.2019.00165
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1083/jcb.200912142
https://doi.org/10.1083/jcb.201205025
https://doi.org/10.1371/journal.pbio.3000704
https://doi.org/10.1186/1742-2094-8-110
https://doi.org/10.1002/glia.23516
https://doi.org/10.12688/f1000research.17927.4
https://doi.org/10.1186/s13059-019-1874-1
https://doi.org/10.1186/s13073-017-0467-4
https://doi.org/10.1161/STROKEAHA.118.021564
https://doi.org/10.1038/s12276-018-0071-8
https://doi.org/10.1113/JP270874
https://doi.org/10.3389/fncel.2019.00033
https://doi.org/10.1161/CIRCULATIONAHA.118.038362
https://doi.org/10.1016/j.celrep.2017.12.070
https://doi.org/10.1074/jbc.M112.413542
https://doi.org/10.4049/jimmunol.1901077
https://doi.org/10.1101/cshperspect.a020511
https://doi.org/10.1523/JNEUROSCI.2085-17.2017
https://doi.org/10.1523/JNEUROSCI.22-03-00876.2002
https://doi.org/10.1182/blood-2016-10-695981
https://doi.org/10.1002/glia.23892
https://doi.org/10.1182/blood-2011-10-322446
https://doi.org/10.1523/JNEUROSCI.3619-17.2018
https://doi.org/10.1158/0008-5472.CAN-15-2468
https://doi.org/10.1159/000146171
https://doi.org/10.1016/j.cell.2010.08.039
https://doi.org/10.1016/s0306-4522(00)00396-1
https://doi.org/10.1097/PAP.0b013e31816f8519
https://doi.org/10.1016/j.neuron.2020.07.026
https://doi.org/10.1242/dev.002576
https://doi.org/10.1242/dev.170316
https://doi.org/10.1016/j.celrep.2018.08.004
https://doi.org/10.1177/019459988108900526
https://doi.org/10.1523/JNEUROSCI.20-12-04627.2000
https://doi.org/10.1523/ENEURO.0066-20.2020
https://doi.org/10.1186/s12974-018-1219-0
https://doi.org/10.1136/annrheumdis-2018-214865
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1182/blood-2009-10-248856
https://doi.org/10.1038/nature12345
https://doi.org/10.1073/pnas.1912139117
https://doi.org/10.1038/s41590-020-0736-z
https://doi.org/10.1038/s41593-020-0618-6
https://doi.org/10.1158/0008-5472.CAN-17-2728
https://doi.org/10.1016/j.pneurobio.2018.12.001
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2021.648570
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2021.648570&domain=pdf&date_stamp=2021-04-14
https://creativecommons.org/licenses/by/4.0/
mailto:ronald.parchem@bcm.edu
https://doi.org/10.3389/fncel.2021.648570
https://www.frontiersin.org/articles/10.3389/fncel.2021.648570/full
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/articles/10.3389/fncel.2021.648570/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fncel.2021.648570/full#supplementary-material
https://doi.org/10.1016/j.ydbio.2013.08.009
https://doi.org/10.1242/dev.121590
https://doi.org/10.1016/j.devcel.2020.03.005
https://doi.org/10.7554/eLife.40556
https://doi.org/10.1016/j.ydbio.2009.04.001
https://doi.org/10.1016/j.ydbio.2009.04.001
https://doi.org/10.1038/nbt.4096
https://doi.org/10.1038/nbt.4096
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1016/s0960-9822(07)00562-3
https://doi.org/10.1083/jcb.200209039
https://doi.org/10.1242/dev.073064
https://doi.org/10.1038/jp.2011.92
https://doi.org/10.1038/jp.2011.92
https://doi.org/10.1002/ajmg.1320150103
https://doi.org/10.1002/ajmg.1320150103
https://doi.org/10.1083/jcb.201709149
https://doi.org/10.1016/j.ydbio.2007.08.044
https://doi.org/10.3390/ijms21207534
https://doi.org/10.1083/jcb.200411095
https://doi.org/10.1016/j.ydbio.2013.04.026
https://doi.org/10.1016/j.ydbio.2013.04.026
https://doi.org/10.1002/eji.200636745
https://doi.org/10.1186/s12861-017-0147-z
https://doi.org/10.1136/jmg.32.6.415
https://doi.org/10.1074/jbc.M804597200
https://doi.org/10.1093/hmg/2.7.953
https://doi.org/10.1093/hmg/2.7.953
https://doi.org/10.1038/s41586-019-0933-9
https://doi.org/10.1038/s41586-019-0933-9
https://doi.org/10.1016/j.jinf.2021.01.030
https://doi.org/10.7554/eLife.21620
https://doi.org/10.7554/eLife.21620
https://doi.org/10.1038/ncb2535
https://doi.org/10.1038/ncb2535
https://doi.org/10.1002/ppul.1950040313
https://doi.org/10.1016/j.ajpath.2012.02.014
https://doi.org/10.1101/gr.161182.113
https://doi.org/10.1093/hmg/ddg158
https://doi.org/10.1126/science.aas9536
https://doi.org/10.1002/dvg.20559
https://doi.org/10.1016/j.cell.2019.05.031
https://doi.org/10.1126/science.abc3172
https://doi.org/10.1126/science.abc3172
https://www.jax.org/strain/022137
https://doi.org/10.1158/0008-5472.CAN-12-1033
https://doi.org/10.1016/j.devcel.2019.10.003
https://doi.org/10.1016/j.neuron.2004.07.010
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://doi.org/10.3389/fnins.2021.639527
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fnins.2021.639527
http://crossmark.crossref.org/dialog/?doi=10.3389/fnins.2021.639527&domain=pdf&date_stamp=2021-04-20
https://www.frontiersin.org/articles/10.3389/fnins.2021.639527/full
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


http://www.fil.ion.ucl.ac.uk/spm
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://github.com/BMHLab/AHBAprocessing
https://www.ncbi.nlm.nih.gov/sra
https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
https://www.bioinformatics.babraham.ac.uk/projects/trim_galore/
http://genetics.wustl.edu/jdlab/psi_package/
http://www.webgestalt.org/option.php
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/articles/10.3389/fnins.2021.639527/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnins.2021.639527/full#supplementary-material
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1016/j.jocn.2018.10.034
https://doi.org/10.1007/s40336-015-0147-6
https://doi.org/10.1007/s40336-015-0147-6
https://doi.org/10.1212/WNL.0b013e3182605801
https://doi.org/10.1093/bioinformatics/btu638
https://doi.org/10.1093/bioinformatics/btu638
https://doi.org/10.1371/journal.pone.0139516
https://doi.org/10.1371/journal.pone.0139516
https://doi.org/10.1016/j.neuroimage.2019.01.011
https://doi.org/10.1038/75556
https://doi.org/10.1186/1471-2164-12-14
https://doi.org/10.1186/s13229-017-0137-9
https://doi.org/10.1073/pnas.96.12.6873
https://doi.org/10.1038/ng.2770
https://doi.org/10.1038/nn.3435
https://doi.org/10.1097/01.wnr.0000224769.92454.5d
https://doi.org/10.1097/01.wnr.0000224769.92454.5d
https://doi.org/10.1091/mbc.E14-07-1221
https://doi.org/10.1091/mbc.E14-07-1221
https://doi.org/10.1093/brain/awy188
https://doi.org/10.1073/pnas.1507125112
https://doi.org/10.1371/journal.pcbi.1004219
https://doi.org/10.1093/bioinformatics/bts635
https://doi.org/10.1016/j.nicl.2013.11.005
https://doi.org/10.1016/j.nicl.2013.11.005
https://doi.org/10.3389/fneur.2018.00625
https://doi.org/10.1038/s41586-018-0571-7
https://doi.org/10.1016/j.neuroscience.2015.03.064
https://doi.org/10.1016/j.tics.2018.10.005
https://doi.org/10.1016/j.tics.2018.10.005
https://doi.org/10.1093/brain/awp070
https://doi.org/10.1093/brain/awp070
https://doi.org/10.1098/rsif.2013.0048
https://doi.org/10.1126/science.aad6469
https://doi.org/10.1126/science.aad6469
https://doi.org/10.2174/1567202614666170404165201
https://doi.org/10.2174/1567202614666170404165201
https://doi.org/10.1038/nature18933
https://doi.org/10.3389/fpsyt.2018.00137
https://doi.org/10.3389/fpsyt.2018.00137
https://doi.org/10.1016/j.neuron.2013.04.014
https://doi.org/10.1016/j.neuron.2013.04.014
https://doi.org/10.1056/NEJMoa1211851
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1016/j.jad.2011.06.048
https://doi.org/10.1083/jcb.201709069
https://doi.org/10.1038/nn.4171
https://doi.org/10.1016/j.neuroimage.2006.11.042
https://doi.org/10.1016/S1474-4422(15)70016-5
https://doi.org/10.1016/S1474-4422(15)70016-5
https://doi.org/10.1038/s41467-018-07524-z
https://doi.org/10.1038/s41467-018-07524-z
https://doi.org/10.1038/gene.2010.28
https://doi.org/10.1126/science.aav7188
https://doi.org/10.1038/s41588-018-0311-9
https://doi.org/10.1038/s41588-018-0311-9
https://doi.org/10.1038/s41380-018-0052-2
https://doi.org/10.1007/s12035-013-8536-1
https://doi.org/10.1007/s12035-013-8536-1
https://doi.org/10.1093/jnen/nlx056
https://doi.org/10.1093/jnen/nlx056
https://doi.org/10.1038/s41588-019-0358-2
https://doi.org/10.1038/s41588-019-0358-2
https://doi.org/10.1038/ng.2802
https://doi.org/10.1038/ng.2802
https://doi.org/10.1186/1471-2105-9-559
https://doi.org/10.1186/1471-2105-9-559
https://doi.org/10.1093/nar/gkz401
https://doi.org/10.1016/j.jns.2014.08.049
https://doi.org/10.1016/j.jns.2014.08.049
https://doi.org/10.2147/NDT.S249489
https://doi.org/10.3389/fnagi.2019.00276
https://doi.org/10.1038/s41588-018-0058-3
https://doi.org/10.1126/science.1065500
https://doi.org/10.1016/j.biopsych.2017.11.026
https://doi.org/10.1016/j.biopsych.2017.11.026
https://doi.org/10.14806/ej.17.1.200
https://doi.org/10.1093/nar/gks042
https://doi.org/10.1523/JNEUROSCI.4048-05.2006
https://doi.org/10.1073/pnas.1820754116
https://doi.org/10.1073/pnas.1820754116
https://doi.org/10.1038/ng.801
https://doi.org/10.1126/science.1071550
https://doi.org/10.1016/j.brainres.2009.12.081
https://doi.org/10.1016/j.brainres.2009.12.081
https://doi.org/10.1002/ana.22687
https://doi.org/10.1038/s41588-018-0059-2
https://doi.org/10.1073/pnas.1111924109
https://doi.org/10.1073/pnas.1111924109
https://doi.org/10.1038/mp.2012.21
https://doi.org/10.1016/j.neurobiolaging.2016.09.001
https://doi.org/10.1016/j.neurobiolaging.2016.09.001
https://doi.org/10.1093/bioinformatics/btp616
https://doi.org/10.1016/j.neuroimage.2017.12.060
https://doi.org/10.1016/j.biopsych.2016.07.012
https://doi.org/10.1016/j.biopsych.2016.07.012
https://doi.org/10.1016/0923-2494(92)80050-u
https://doi.org/10.1111/neup.12354
https://doi.org/10.1111/j.1440-1789.2008.00915.x
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://doi.org/10.1093/bioinformatics/btr026
https://doi.org/10.1093/bioinformatics/btr026
https://doi.org/10.1038/s41380-019-0545-7
https://doi.org/10.1016/s0304-3940(00)01037-5
https://doi.org/10.1016/j.neulet.2010.03.080
https://doi.org/10.1007/s00401-013-1082-0
https://doi.org/10.1007/s00401-013-1082-0
https://doi.org/10.1093/brain/awx372
https://doi.org/10.1038/s41588-019-0397-8
https://doi.org/10.1016/j.jad.2018.04.061
https://doi.org/10.1016/j.neuroimage.2013.05.041
https://doi.org/10.1016/j.jalz.2014.08.105
https://doi.org/10.1016/j.conb.2015.10.004
https://doi.org/10.1016/j.conb.2015.10.004
https://doi.org/10.1016/j.molmed.2018.11.005
https://doi.org/10.1016/j.schres.2017.05.038
https://doi.org/10.1016/j.ejrad.2013.04.009
https://doi.org/10.1016/j.ejrad.2013.04.009
https://doi.org/10.1084/jem.182.6.1985
https://doi.org/10.2147/NDT.S98962
https://doi.org/10.2147/NDT.S98962
https://doi.org/10.1002/hbm.20622
https://doi.org/10.1523/JNEUROSCI.4488-13.2014
https://doi.org/10.1523/JNEUROSCI.4488-13.2014
https://doi.org/10.1155/2015/204628
https://doi.org/10.1016/j.neulet.2018.02.033
https://doi.org/10.1016/j.molmed.2017.03.008
https://doi.org/10.1016/j.molmed.2017.03.008
https://doi.org/10.1001/jamaneurol.2016.0150
https://doi.org/10.1001/jamaneurol.2016.0150
https://doi.org/10.1016/j.neulet.2011.07.015
https://doi.org/10.1002/hbm.22496
https://doi.org/10.1002/hbm.22496
https://doi.org/10.1016/j.neuroimage.2003.12.030
https://doi.org/10.1016/j.neuroimage.2003.12.030
https://doi.org/10.1111/epi.12066
https://doi.org/10.1016/j.eplepsyres.2015.06.017
https://doi.org/10.1007/s12264-017-0171-9
https://doi.org/10.1016/j.neuron.2015.11.013
https://doi.org/10.1016/j.neuroimage.2011.08.049
https://doi.org/10.1016/j.neuroimage.2011.08.049
https://doi.org/10.1007/s00005-015-0351-0
https://doi.org/10.1002/hbm.24277
https://doi.org/10.1002/hbm.24277
https://doi.org/10.1016/j.ejrad.2017.07.006
https://doi.org/10.1093/brain/awx113
https://doi.org/10.1016/j.neubiorev.2014.05.009
https://doi.org/10.1016/j.neubiorev.2014.05.009
https://doi.org/10.1016/j.neuroimage.2012.10.017
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://doi.org/10.3389/fnmol.2021.646072
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fnmol.2021.646072
http://crossmark.crossref.org/dialog/?doi=10.3389/fnmol.2021.646072&domain=pdf&date_stamp=2021-04-29
https://www.frontiersin.org/articles/10.3389/fnmol.2021.646072/full
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1242/dev.101659
https://doi.org/10.1242/dev.101659
https://doi.org/10.1126/science.aad2509
https://doi.org/10.1126/science.aad2509
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1016/j.ydbio.2021.02.010
https://doi.org/10.1016/j.ydbio.2021.02.010
https://doi.org/10.1016/j.celrep.2016.12.093
https://doi.org/10.1016/j.celrep.2016.12.093
https://doi.org/10.1038/ng1253
https://doi.org/10.1371/journal.pone.0012450
https://doi.org/10.1242/dev.050633
https://doi.org/10.1016/j.neuron.2014.06.020
https://doi.org/10.1016/j.neuron.2014.06.020
https://doi.org/10.1038/nbt.3445
https://doi.org/10.1038/nbt.3445
https://doi.org/10.1002/ajmg.a.20471
https://doi.org/10.1002/ajmg.a.20471
https://doi.org/10.7554/eLife.50848
https://doi.org/10.1038/nn.2294
https://doi.org/10.1038/cddis.2017.214
https://doi.org/10.1016/j.neuron.2007.11.018
https://doi.org/10.1016/j.neuron.2020.11.007
https://doi.org/10.1073/pnas.0801689105
https://doi.org/10.1186/1478-811X-7-18
https://doi.org/10.1186/1478-811X-7-18
https://doi.org/10.1038/nn.3142
https://doi.org/10.1242/dev.025080
https://doi.org/10.1073/pnas.2006700117
https://doi.org/10.1371/journal.pone.0010147
https://doi.org/10.1371/journal.pone.0010147
https://doi.org/10.1242/dev.190520
https://doi.org/10.1016/j.neuron.2010.01.027
https://doi.org/10.1016/j.neuron.2010.01.027
https://doi.org/10.1016/j.neuron.2017.08.023
https://doi.org/10.1016/j.cell.2012.04.005
https://doi.org/10.1016/j.cell.2012.04.005
https://doi.org/10.7554/eLife.62373
https://doi.org/10.7554/eLife.62373
https://doi.org/10.15252/embj.2020105479
https://doi.org/10.1371/journal.pone.0038562
https://doi.org/10.1073/pnas.1610155113
https://doi.org/10.1038/nbt.3443
https://doi.org/10.1038/nbt.3443
https://doi.org/10.1523/JNEUROSCI.4982-09.2010
https://doi.org/10.1016/j.celrep.2014.05.029
https://doi.org/10.7554/eLife.02755
https://doi.org/10.1101/2020.02.03.932244
https://doi.org/10.1038/s41593-019-0417-0
https://doi.org/10.1038/s41593-019-0417-0
https://doi.org/10.3389/fnmol.2019.00125
https://doi.org/10.1016/j.biomaterials.2016.03.025
https://doi.org/10.1016/j.biomaterials.2016.03.025
https://doi.org/10.1016/j.neuron.2016.05.034
https://doi.org/10.1126/science.abc9546
https://doi.org/10.1523/JNEUROSCI.3371-13.2014
https://doi.org/10.1016/j.neuron.2011.11.010
https://doi.org/10.1073/pnas.0712259105
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1186/1755-8166-7-27
https://doi.org/10.3389/fncel.2013.00151
https://doi.org/10.1016/j.mcn.2012.06.002
https://doi.org/10.1113/JP270874
https://doi.org/10.1158/0008-5472.CAN-07-1083
https://doi.org/10.1158/0008-5472.CAN-07-1083
https://doi.org/10.1523/JNEUROSCI.0600-12.2013
https://doi.org/10.1523/JNEUROSCI.0600-12.2013
https://doi.org/10.1126/science.1140481
https://doi.org/10.1038/nrn2713
https://doi.org/10.1634/stemcells.2005-0441
https://doi.org/10.1002/glia.22392
https://doi.org/10.1002/glia.22392
https://doi.org/10.1073/pnas.1301837110
https://doi.org/10.1016/j.devcel.2018.06.007
https://doi.org/10.1016/j.devcel.2018.06.007
https://doi.org/10.1038/nn.2115
https://doi.org/10.1016/j.molcel.2020.05.009
https://doi.org/10.1016/j.neuron.2018.10.009
https://doi.org/10.1016/j.neuron.2018.10.009
https://doi.org/10.1242/dmm.001065
https://doi.org/10.1016/j.neuron.2016.11.017
https://doi.org/10.1016/j.neuron.2016.11.017
https://doi.org/10.1093/nar/gkt435
https://doi.org/10.1073/pnas.1015691107
https://doi.org/10.1016/j.molcel.2007.07.015
https://doi.org/10.1016/j.molcel.2007.07.015
https://doi.org/10.1002/glia.23296
https://doi.org/10.1038/nature11928
https://doi.org/10.1073/pnas.2014080117
https://doi.org/10.1073/pnas.1219385110
https://doi.org/10.1073/pnas.1219385110
https://doi.org/10.1038/s41593-018-0265-3
https://doi.org/10.1242/dev.121533
https://doi.org/10.1152/jn.00763.2016
https://doi.org/10.1016/j.celrep.2015.06.074
https://doi.org/10.1016/j.celrep.2015.06.074
https://doi.org/10.1242/dev.165613
https://doi.org/10.1126/science.aam7671
https://doi.org/10.1126/science.aam7671
https://doi.org/10.1523/JNEUROSCI.0801-10.2010
https://doi.org/10.1016/j.neulet.2010.03.054
https://doi.org/10.1002/1873-3468.13196
https://doi.org/10.1038/nm.2266
https://doi.org/10.7554/eLife.50561
https://doi.org/10.1093/cercor/bhz236
https://doi.org/10.1002/embj.201386591
https://doi.org/10.1016/j.neuron.2016.05.005
https://doi.org/10.1016/j.neuron.2016.05.005
https://doi.org/10.1038/ncb1759
https://doi.org/10.1038/ncb1759
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1093/nar/gky628
https://doi.org/10.1016/j.cell.2018.07.028
https://doi.org/10.1186/1749-8104-8-14
https://doi.org/10.1186/1749-8104-8-14
https://doi.org/10.1038/s41467-019-12058-z
https://doi.org/10.1038/s41467-019-12058-z
https://doi.org/10.1084/jem.20070823
https://doi.org/10.1016/j.cell.2016.07.054
https://doi.org/10.1016/j.cell.2016.07.054
https://doi.org/10.1523/JNEUROSCI.3219-08.2008
https://doi.org/10.1523/JNEUROSCI.3219-08.2008
https://doi.org/10.1523/JNEUROSCI.5085-10.2011
https://doi.org/10.1523/JNEUROSCI.5085-10.2011
https://doi.org/10.1016/j.devcel.2019.04.017
https://doi.org/10.1016/j.stemcr.2017.05.005
https://doi.org/10.1016/j.stemcr.2017.05.005
https://doi.org/10.1126/science.aas9536
https://doi.org/10.1038/s41419-019-1329-3
https://doi.org/10.1038/ncomms1532
https://doi.org/10.1096/fj.14-254292
https://doi.org/10.1126/science.1244193
https://doi.org/10.1523/JNEUROSCI.0567-11.2011
https://doi.org/10.1523/JNEUROSCI.0567-11.2011
https://doi.org/10.1038/nn.4216
https://doi.org/10.1038/s41586-018-0654-5
https://doi.org/10.1038/d41586-018-02539-4
https://doi.org/10.1038/ncomms8718
https://doi.org/10.1038/ncomms8718
https://doi.org/10.1016/j.gde.2020.06.013
https://doi.org/10.1016/j.gde.2020.06.013
https://doi.org/10.1093/cercor/bht426
https://doi.org/10.1016/j.immuni.2017.05.003
https://doi.org/10.1523/JNEUROSCI.3931-11.2011
https://doi.org/10.1073/pnas.0508448102
https://doi.org/10.1038/s41419-019-1517-1
https://doi.org/10.1242/jcs.086421
https://doi.org/10.1038/s42003-018-0080-0
https://doi.org/10.1038/s42003-018-0080-0
https://doi.org/10.12659/MSM.898788
https://doi.org/10.1038/nature10323
https://doi.org/10.1523/JNEUROSCI.0876-10.2010
https://doi.org/10.1523/JNEUROSCI.0876-10.2010
https://doi.org/10.1126/science.aaa1934
https://doi.org/10.1126/science.aaa1934
https://doi.org/10.1016/j.cell.2018.06.021
https://doi.org/10.1016/j.cell.2018.06.021
https://doi.org/10.1038/nsmb.1576
https://doi.org/10.1016/j.neuron.2010.02.018
https://doi.org/10.1016/j.neuron.2010.02.018
https://doi.org/10.1091/mbc.e12-04-0270
https://doi.org/10.1091/mbc.e12-04-0270
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://www.frontiersin.org/journals/molecular-neuroscience#editorial-board
https://doi.org/10.3389/fnmol.2021.670303
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-9039-6966
https://orcid.org/0000-0001-5186-5352
https://doi.org/10.3389/fnmol.2021.670303
http://crossmark.crossref.org/dialog/?doi=10.3389/fnmol.2021.670303&domain=pdf&date_stamp=2021-05-20
https://www.frontiersin.org/articles/10.3389/fnmol.2021.670303/full
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/articles/10.3389/fnmol.2021.670303/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnmol.2021.670303/full#supplementary-material
https://doi.org/10.1016/j.peptides.2017.05.005
https://doi.org/10.1021/ac048329g
https://doi.org/10.1002/cne.21974
http://www.scholarpedia.org/article/Lymnaea
http://www.scholarpedia.org/article/Lymnaea_neuropeptide_genes
http://www.scholarpedia.org/article/Lymnaea_neuropeptide_genes
https://doi.org/10.1016/0169-328x(94)90212-7
https://doi.org/10.1007/s10646-012-0977-1
https://doi.org/10.1007/s10646-012-0977-1
https://doi.org/10.1021/ac970888i
https://doi.org/10.1021/ac990781q
https://doi.org/10.1007/s00216-010-3723-7
https://doi.org/10.1038/s41592-020-01040-z
https://doi.org/10.1038/s41592-020-01040-z
https://doi.org/10.1021/jacs.6b12822
https://doi.org/10.2116/analsci.28.201
https://doi.org/10.1017/s0031182004006791
https://doi.org/10.1017/s0031182004006791
https://doi.org/10.1016/0196-9781(93)90114-V
https://doi.org/10.1016/0196-9781(93)90114-V
https://doi.org/10.1097/00001756-199207000-00017
https://doi.org/10.1042/bj20120957
https://doi.org/10.1016/s0168-1176(97)00220-6
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1016/0196-9781(87)90018-0
https://doi.org/10.1016/0196-9781(87)90018-0
https://doi.org/10.1021/ac034057q
https://doi.org/10.1007/s10158-015-0184-x
https://doi.org/10.1007/s10158-015-0184-x
https://doi.org/10.1021/pr060014p
https://doi.org/10.1021/pr060014p
https://doi.org/10.1186/1471-2164-10-451
https://doi.org/10.1186/1471-2164-10-451
https://doi.org/10.7554/eLife.56962
https://doi.org/10.1093/gerona/glab014
https://doi.org/10.1093/gerona/glab014
https://doi.org/10.1016/j.mce.2020.110949
https://doi.org/10.1111/j.1460-9568.2005.03970.x
https://doi.org/10.1111/j.1460-9568.2005.03970.x
https://doi.org/10.1111/j.1471-4159.2004.02927.x
https://doi.org/10.1002/mas.20055
https://doi.org/10.1016/s0165-9936(03)00901-4
https://doi.org/10.1021/bi971848b
https://doi.org/10.1523/jneurosci.2566-05.2006
https://doi.org/10.1111/j.1471-4159.2004.02353.x
https://doi.org/10.1523/jneurosci.21-08-02903.2001
https://doi.org/10.1523/jneurosci.21-08-02903.2001
https://doi.org/10.1038/nchembio.684
https://doi.org/10.1038/nchembio.684
https://doi.org/10.3389/fnbeh.2010.00167
https://doi.org/10.1007/s00359-015-1032-5
https://doi.org/10.1007/s00359-015-1032-5
https://doi.org/10.1016/0169-328x(95)00333-n
https://doi.org/10.1210/en.134.4.1812
https://doi.org/10.1021/ac9609440
https://doi.org/10.1016/0169-328x(94)90172-4
https://doi.org/10.1016/s0167-7799(00)01427-x
https://doi.org/10.1016/s0167-7799(00)01427-x
https://doi.org/10.1098/rstb.2009.0252
https://doi.org/10.1098/rstb.2009.0252
https://doi.org/10.1002/jms.735
https://doi.org/10.1021/ac0511694
https://doi.org/10.1002/jms.1460
https://doi.org/10.1002/jms.1460
https://doi.org/10.1046/j.1432-1327.2001.01972.x
https://doi.org/10.1046/j.1432-1327.2001.01972.x
https://doi.org/10.1016/j.jchromb.2005.01.008
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1093/gerona/glu068
https://doi.org/10.1016/j.neubiorev.2019.11.020
https://doi.org/10.1016/j.neubiorev.2019.11.020
https://doi.org/10.1038/72622
https://doi.org/10.1021/ac034498
https://doi.org/10.1038/nmeth.1549
https://doi.org/10.1038/nmeth.1549
https://doi.org/10.1371/journal.pone.0042546
https://doi.org/10.1002/1097-0029(20000615)49:6<547::aid-jemt5<3.0.co;2-y
https://doi.org/10.1002/1097-0029(20000615)49:6<547::aid-jemt5<3.0.co;2-y
https://doi.org/10.1002/cne.903420304
https://doi.org/10.1002/cne.903420304
https://doi.org/10.1111/j.1460-9568.1993.tb00952.x
https://doi.org/10.1111/j.1460-9568.1993.tb00952.x
https://doi.org/10.1002/cne.903420303
https://doi.org/10.1002/cne.903420303
https://doi.org/10.1111/j.1460-9568.1995.tb01059.x
https://doi.org/10.1111/j.1460-9568.1995.tb01059.x
https://doi.org/10.1007/bf00233620
https://doi.org/10.1007/bf00233620
https://doi.org/10.1111/j.1432-1033.1991.tb16173.x
https://doi.org/10.1111/j.1432-1033.1991.tb16173.x
https://doi.org/10.1016/0306-4522(95)00378-9
https://doi.org/10.1016/0306-4522(95)00378-9
https://doi.org/10.1111/j.1432-1033.1993.tb18046.x
https://doi.org/10.1046/j.1471-4159.2003.02086.x
https://doi.org/10.1046/j.1471-4159.2003.02086.x
https://doi.org/10.1002/anie.201205436
https://doi.org/10.3389/fnbeh.2019.00065
https://doi.org/10.3389/fnbeh.2019.00065
https://doi.org/10.1523/jneurosci.15-09-05989.1995
https://doi.org/10.1523/jneurosci.4164-05.2006
https://doi.org/10.1523/jneurosci.4164-05.2006
https://doi.org/10.1073/pnas.89.10.4593
https://doi.org/10.1002/oms.1210281229
https://doi.org/10.1002/oms.1210260429
https://doi.org/10.1002/oms.1210260429
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://doi.org/10.1046/j.1460-9568.1998.00361.x
https://doi.org/10.1046/j.1460-9568.1998.00361.x
https://doi.org/10.1038/s41598-018-29704-z
https://doi.org/10.1038/s41598-018-29704-z
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/molecular-neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/molecular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2021.673439
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2021.673439&domain=pdf&date_stamp=2021-06-09
https://creativecommons.org/licenses/by/4.0/
mailto:zj1984@njmu.edu.cn
mailto:yuxiang01@pku.edu.cn
https://doi.org/10.3389/fncel.2021.673439
https://www.frontiersin.org/articles/10.3389/fncel.2021.673439/full
https://loop.frontiersin.org/people/910738/overview
https://loop.frontiersin.org/people/158018/overview
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://scicrunch.org/resolver/RRID: IMSR_JAX:002713
https://scicrunch.org/resolver/RRID: IMSR_JAX:003724
https://scicrunch.org/resolver/RRID:IMSR_JAX:(008471)
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://scicrunch.org/resolver/RRID: AB_514497
https://scicrunch.org/resolver/RRID: AB_2275072
https://scicrunch.org/resolver/RRID: AB_2302603
https://scicrunch.org/resolver/RRID: AB_2535792
https://scicrunch.org/resolver/RRID: AB_2535792
https://scicrunch.org/resolver/RRID: AB_2534102
https://scicrunch.org/resolver/RRID: AB_2876858
https://scicrunch.org/resolver/AB_2314672
https://scicrunch.org/resolver/RRID:AB_2535792
https://scicrunch.org/resolver/RRID: AB_2876858
https://scicrunch.org/resolver/RRID: AB_2298772
https://scicrunch.org/resolver/RRID: AB_2534017
https://scicrunch.org/resolver/RRID: AB_162542
https://scicrunch.org/resolver/RRID: AB_2629482
https://scicrunch.org/resolver/RRID: AB_2629482
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/articles/10.3389/fncel.2021.673439/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fncel.2021.673439/full#supplementary-material
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.3389/fncel.2018.00254
https://doi.org/10.1038/nrn2759
https://doi.org/10.1016/s0959-4388(99)80011-7
https://doi.org/10.1016/s0959-4388(99)80011-7
https://doi.org/10.1016/j.neuron.2018.08.030
https://doi.org/10.1016/j.neuron.2018.08.030
https://doi.org/10.1111/j.1460-9568.2012.08075.x
https://doi.org/10.1111/j.1460-9568.2012.08075.x
https://doi.org/10.1126/science.1115807
https://doi.org/10.1016/j.neuron.2005.10.013
https://doi.org/10.1016/j.neuron.2005.10.013
https://doi.org/10.1152/physrev.2001.81.2.629
https://doi.org/10.1152/physrev.2001.81.2.629
https://doi.org/10.1002/dvg.20256
https://doi.org/10.1016/j.nurt.2010.05.006
https://doi.org/10.1016/j.biopsych.2015.06.028
https://doi.org/10.1038/npp.2014.120
https://doi.org/10.3389/fnbeh.2013.00195
https://doi.org/10.1146/annurev.neuro.27.070203.144327
https://doi.org/10.1016/j.neuron.2007.10.003
https://doi.org/10.1016/j.neubiorev.2020.12.028
https://doi.org/10.1016/j.neuron.2010.03.005
https://doi.org/10.1152/physrev.00031.2017
https://doi.org/10.1152/physrev.00031.2017
https://doi.org/10.1126/science.274.5290.1133
https://doi.org/10.1016/j.psyneuen.2017.09.022
https://doi.org/10.1016/j.psyneuen.2017.09.022
https://doi.org/10.1162/0898929042304796
https://doi.org/10.1162/0898929042304796
https://doi.org/10.1016/j.neuroscience.2013.05.021
https://doi.org/10.1073/pnas.93.12.5860
https://doi.org/10.1210/en.2007-1710
https://doi.org/10.1016/j.tins.2020.08.001
https://doi.org/10.1016/j.tins.2020.08.001
https://doi.org/10.1016/j.cub.2020.10.028
https://doi.org/10.1203/PDR.0b013e3182130c54
https://doi.org/10.1002/dneu.22452
https://doi.org/10.1002/dneu.22452
https://doi.org/10.1038/nrn3044
https://doi.org/10.1002/(SICI)1096-9861(19960923)373:3<340::AID-CNE3>3.0.CO;2-2
https://doi.org/10.1002/(SICI)1096-9861(19960923)373:3<340::AID-CNE3>3.0.CO;2-2
https://doi.org/10.1126/science.339.6117.267
https://doi.org/10.1523/JNEUROSCI.2409-15.2016
https://doi.org/10.1016/j.cell.2014.09.020
https://doi.org/10.1016/S0079-6123(02)38078-6
https://doi.org/10.1038/s41467-020-15659-1
https://doi.org/10.1038/nrn1970
https://doi.org/10.1055/s-0042-109400
https://doi.org/10.1055/s-0042-109400
https://doi.org/10.1016/j.neuron.2007.09.017
https://doi.org/10.1016/j.tins.2008.12.004
https://doi.org/10.1016/j.neuron.2012.09.025
https://doi.org/10.1016/j.pcl.2011.10.012
https://doi.org/10.1126/science.1112070
https://doi.org/10.1002/cne.10905
https://doi.org/10.1002/dneu.22403
https://doi.org/10.1152/jn.1963.26.6.1003
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1038/nm.1862
https://doi.org/10.1038/nn.3813
https://doi.org/10.1523/JNEUROSCI.3327-12.2012
https://doi.org/10.1523/JNEUROSCI.3327-12.2012
https://doi.org/10.1371/journal.pmed.1003641
https://doi.org/10.1038/nn.3634
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://www.frontiersin.org/journals/neuroscience#editorial-board
https://doi.org/10.3389/fnins.2021.697167
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fnins.2021.697167
http://crossmark.crossref.org/dialog/?doi=10.3389/fnins.2021.697167&domain=pdf&date_stamp=2021-07-14
https://www.frontiersin.org/articles/10.3389/fnins.2021.697167/full
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


www.editage.cn
https://www.frontiersin.org/articles/10.3389/fnins.2021.697167/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnins.2021.697167/full#supplementary-material
https://doi.org/10.1007/s00424-020-02419-9
https://doi.org/10.1001/jamaneurol.2015.2347
https://doi.org/10.1001/jamaneurol.2015.2347
https://doi.org/10.1016/j.spinee.2007.04.005
https://doi.org/10.1016/j.spinee.2007.04.005
https://doi.org/10.1007/s11064-017-2314-9
https://doi.org/10.1007/s11064-017-2314-9
https://doi.org/10.1038/nature05413
https://doi.org/10.2106/jbjs.17.00785
https://doi.org/10.1177/1744806919881846
https://doi.org/10.1177/1744806919881846
https://doi.org/10.3389/fncel.2019.00271
https://doi.org/10.3389/fncel.2019.00271
https://doi.org/10.1136/jnnp-2012-303719
https://doi.org/10.1136/jnnp-2012-303719
https://doi.org/10.1186/1757-1146-5-26
https://doi.org/10.1073/pnas.0404915101
https://doi.org/10.1073/pnas.0602813103
https://doi.org/10.1073/pnas.0602813103
https://doi.org/10.1523/jneurosci.1049-18.2018
https://doi.org/10.1523/jneurosci.1049-18.2018
https://doi.org/10.1016/j.pediatrneurol.2013.09.007
https://doi.org/10.1073/pnas.94.4.1527
https://doi.org/10.1302/0301-620X.98B9
https://doi.org/10.1302/0301-620X.98B9
https://doi.org/10.1016/s1474-4422(14)70150-4
https://doi.org/10.1001/archneurol.2012.21
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/
https://www.frontiersin.org/journals/neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://www.frontiersin.org/journals/cellular-neuroscience#editorial-board
https://doi.org/10.3389/fncel.2021.743353
http://crossmark.crossref.org/dialog/?doi=10.3389/fncel.2021.743353&domain=pdf&date_stamp=2021-09-13
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles
https://creativecommons.org/licenses/by/4.0/
mailto:y1655@163.com
mailto:799515733@qq.com
https://doi.org/10.3389/fncel.2021.743353
https://www.frontiersin.org/articles/10.3389/fncel.2021.743353/full


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1007/s12035-019-1501-x
https://doi.org/10.3390/ijms22084085
https://doi.org/10.3390/ijms21186859
https://doi.org/10.3390/ijms21113990
https://doi.org/10.1016/j.ijpharm.2020.119582
https://doi.org/10.1111/sji.13013
https://doi.org/10.1007/s00011-020-01318-0
https://doi.org/10.1089/neu.2020.6990
https://doi.org/10.3389/fcell.2021.635104
https://doi.org/10.3390/ijms21186818
https://doi.org/10.1093/nar/gks832
https://doi.org/10.1016/j.mcn.2015.12.001
https://doi.org/10.3390/ijms21103651
https://doi.org/10.1038/nrn.2015.29
https://doi.org/10.3389/fnins.2019.01070
https://doi.org/10.1016/j.jad.2019.10.038
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.3389/fnins.2019.01208
https://doi.org/10.1136/jnnp-2020-324283
https://doi.org/10.1016/j.jns.2020.117070
https://doi.org/10.3390/cells9081867
https://doi.org/10.1002/term.3002
https://doi.org/10.3389/fnins.2019.00574
https://doi.org/10.1016/j.mam.2017.11.011
https://doi.org/10.1088/1361-6528/abba58
https://doi.org/10.1096/fj.201700600R
https://doi.org/10.3892/ijo.2018.4621
https://doi.org/10.1136/jnnp-2020-322983
https://doi.org/10.3390/cells10010018
https://doi.org/10.1016/j.biocel.2019.105564
https://doi.org/10.1038/mt.2016.126
https://doi.org/10.1093/schbul/sby191
https://doi.org/10.1016/j.biochi.2018.05.015
https://doi.org/10.1177/1352458517696597
https://doi.org/10.3389/fncel.2019.00264
https://doi.org/10.1016/j.expneurol.2018.06.001
https://doi.org/10.1016/j.ymthe.2019.11.017
https://doi.org/10.1016/j.pnpbp.2020.110229
https://doi.org/10.1038/s41598-021-81039-4
https://doi.org/10.1096/fj.201802319R
https://doi.org/10.1002/ana.25172
https://doi.org/10.1038/s41598-017-07127-6
https://doi.org/10.1212/WNL.0000000000009577
https://doi.org/10.1093/brain/awaa090
https://doi.org/10.3389/fnins.2017.00194
https://doi.org/10.1016/j.neures.2019.10.010
https://doi.org/10.1155/2021/8884642
https://doi.org/10.1002/ctm2.468
https://doi.org/10.1016/j.neuron.2018.08.010
https://doi.org/10.1523/jneurosci.0147-18.2019
https://doi.org/10.7150/thno.22952
https://doi.org/10.3389/fnmol.2020.584828
https://doi.org/10.1096/fj.201700673R
https://doi.org/10.1093/brain/aww237
https://doi.org/10.1016/j.ymthe.2019.08.010
https://doi.org/10.1093/brain/awaa158
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1007/s40259-020-00434-x
https://doi.org/10.2174/1389450120666190821153557
https://doi.org/10.3389/fnins.2020.00564
https://doi.org/10.1038/s41398-019-0579-2
https://doi.org/10.1007/s00401-016-1582-9
https://doi.org/10.1016/j.jalz.2019.05.002
https://doi.org/10.1002/alz.12166
https://doi.org/10.1136/jnnp-2019-322588
https://doi.org/10.1038/s41598-019-54542-y
https://doi.org/10.1155/2021/6640836
https://doi.org/10.3390/ijms21186676
https://doi.org/10.1166/jbn.2019.2866
https://doi.org/10.1038/s41467-017-02406-2
https://doi.org/10.1007/978-1-4939-6728-5_11
https://doi.org/10.1016/j.nbd.2021.105374
https://doi.org/10.1111/ejn.13275
https://doi.org/10.1111/jnc.15001
https://doi.org/10.1007/s11064-019-02825-1
https://doi.org/10.1186/s12974-020-01787-4
https://doi.org/10.1021/acs.molpharmaceut.0c00245
https://doi.org/10.1158/1541-7786.MCR-19-0725
https://doi.org/10.1016/j.fct.2020.111644
https://doi.org/10.1155/2020/8814239
https://doi.org/10.3389/fnins.2020.00737
https://doi.org/10.1111/jcmm.14774
https://doi.org/10.1186/s12974-020-01761-0
https://doi.org/10.3389/fbioe.2020.00975
https://doi.org/10.1002/sctm.19-0327
https://doi.org/10.1016/j.biomaterials.2020.119925
https://doi.org/10.1111/jnc.14945
https://doi.org/10.1007/s12035-018-0909-z
https://doi.org/10.4103/1673-5374.280307
https://doi.org/10.1007/s12035-018-1032-x
https://doi.org/10.1186/s13024-019-0322-8
https://doi.org/10.1002/jcp.25787
https://doi.org/10.1080/2162402X.2018.1478647
https://doi.org/10.3389/fphar.2019.00134
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1038/s41380-020-0804-7
https://doi.org/10.1016/j.tins.2020.10.014
https://doi.org/10.1186/s12920-019-0473-z
https://doi.org/10.3390/ijms22010351
https://doi.org/10.3390/ijms20163982
https://doi.org/10.1007/s11064-020-03076-1
https://doi.org/10.1186/s12964-020-00632-8
https://doi.org/10.1186/s12974-018-1240-3
https://doi.org/10.1016/j.yexcr.2019.06.019
https://doi.org/10.1080/15384101.2020.1731649
https://doi.org/10.1212/WNL.0000000000010087
https://doi.org/10.1186/s13229-018-0240-6
https://doi.org/10.1186/s13229-020-00366-x
https://doi.org/10.1096/fj.202000823R
https://doi.org/10.1146/annurev-genom-120219-074937
https://doi.org/10.1038/s41598-018-21497-5
https://doi.org/10.1111/jnc.15288
https://doi.org/10.3389/fnins.2017.00273
https://doi.org/10.1074/mcp.RA120.002079
https://doi.org/10.1080/10717544.2020.1762262
https://doi.org/10.1016/j.arr.2020.101106
https://doi.org/10.1038/s41375-020-01041-z
https://doi.org/10.1212/WNL.0000000000004844
https://doi.org/10.1021/acsnano.9b01004
https://doi.org/10.1186/s13024-020-00396-2
https://doi.org/10.3390/ijms20205107
https://doi.org/10.1021/acs.jmedchem.0c00278
https://doi.org/10.1074/jbc.RA118.004825
https://doi.org/10.1146/annurev-cellbio-100818-125512
https://doi.org/10.3390/ijms22083933
https://doi.org/10.1111/jnc.15112
https://doi.org/10.1186/s13024-020-00397-1
https://doi.org/10.1155/2020/3807476
https://doi.org/10.1186/s12943-018-0822-0
https://doi.org/10.1080/20013078.2018.1535750
https://doi.org/10.1007/978-1-0716-1495-24
https://doi.org/10.1523/JNEUROSCI.0954-20.2020
https://doi.org/10.3390/ijms21186894
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


https://doi.org/10.1371/journal.pone.0229309
https://doi.org/10.3390/cells9112485
https://doi.org/10.1161/STROKEAHA.119.025371
https://doi.org/10.1097/MAT.0000000000000810
https://doi.org/10.1007/s13402-019-00461-z
https://doi.org/10.3389/fnins.2017.00149
https://doi.org/10.1007/s11033-020-05569-2
https://doi.org/10.1111/cns.13277
https://doi.org/10.1155/2020/3232869
https://doi.org/10.1186/s13024-016-0143-y
https://doi.org/10.1038/s41386-020-0622-2
https://doi.org/10.1097/TA.0000000000002563
https://doi.org/10.7150/thno.33872
https://doi.org/10.1002/jcb.27519
https://doi.org/10.1161/STROKEAHA.116.015204
https://doi.org/10.1177/0271678X20950489
https://doi.org/10.1007/s12035-020-02021-1
https://doi.org/10.2147/NDT.S230332
https://doi.org/10.1016/j.nbd.2020.105218
https://doi.org/10.1007/s12031-018-1071-9
https://doi.org/10.1186/s13046-020-01714-8
https://doi.org/10.1016/j.bbi.2019.11.004
https://doi.org/10.1016/j.ymthe.2019.07.011
https://doi.org/10.1016/j.canlet.2018.08.004
https://doi.org/10.2147/IJN.S264498
https://doi.org/10.1089/neu.2020.7575
https://doi.org/10.1007/s13311-020-00999-z
https://doi.org/10.3389/fnmol.2020.00137
https://doi.org/10.1007/s13311-020-00842-5
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cellular-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/cellular-neuroscience#articles


http://www.frontiersin.org/

	Cover

	Frontiers eBook Copyright Statement
	Cell Type Diversity in the NervousSystem: From Genes to Function
	Table of Contents
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Corrigendum: Single-Cell RNA Analysis of Type I Spiral Ganglion Neurons Reveals a Lmx1a Population in the Cochlea
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Single Cell Transcriptome Data Analysis Defines the Heterogeneity of Peripheral Nerve Cells in Homeostasis and Regeneration
	Introduction
	Methods
	Computational Analysis of Single-Cell RNA Sequencing Data Sets
	Marker Genes for the Identification of Cell Clusters
	Peripheral Nerve Surgery
	Edu Labeling and Cell Proliferation Assay
	Immunohistochemistry
	Identifying Ligand-Receptor Interactions Between the Cell Clusters in Intact and Injured Nerves

	Results
	Computational Analysis of scRNA-seq Data Sets
	Identifying Epineurial and Endoneurial Endothelial Cells in Intact Mouse Sciatic Nerve
	Identifying Endoneurial Fibroblasts and Perineurial Cells in Data Set GSE142541
	Identifying the Cluster of Neutrophils in Injured Nerves
	Proliferating Cells in the Distal Nerve Stump Following Injury
	Changes in the Molecular Profile of Each Cell Type Following Peripheral Nerve Injury
	Cell-Cell Communication in Intact and Injured Nerves

	Discussion
	Data Availability Statement
	Author Contributions
	Supplementary Material
	References

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	MRI Data Acquisition
	
	
	
	
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Role of Exosomes in Brain Diseases
	Introduction
	Exosomes and Neural Tumors
	Exosomes and Alzheimer's Disease
	Exosomes and Parkinson's Disease
	Exosomes and Amyotrophic Lateral Sclerosis
	Exosomes and Multiple Sclerosis
	Exosomes and Huntington's Disease
	Exosomes and Prion Diseases
	Exosomes and Cerebrovascular Diseases
	Exosomes and Traumatic Brain Injury
	Exosomes and Mental Disease
	Exosomes and Epilepsy
	Exosomes and Meningitis
	Future Perspectives
	Author Contributions
	Funding
	Acknowledgments
	References

	Back cover



