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Transfection into Mouse-Rat: EMBRYOS IN UTERO by Electroporation

The NEPA21 is the only device on the market to approach Electroporation from the perspective of optimising delivered energy.

Compared to devices from other suppliers, the NEPA21 system offers the researcher a level of previously unavailable control
over energy delivery to the electroporation target. This control is generated via unique electroporation pulse-output
configurations, client-confirmed protocols and application-customised electrodes.

With this market-leading control and (user-independent) reproducibility of the technique, it is now possible to apply
electroporation techniques to applications previously considered too sensitive for electroporation methodologies.

The finer control over the delivered energy offers specific and important advantages for EMBRYOS IN UTERO electroporation. As
the thrust of NEPA21 protocols is to minimise delivered energy, this means that the targets are electroporated with less current
(than competing device protocols).

Only delivering the required energy (and no more) to porate the membrane is of utmost importance for viability post
electroporation.

The success of the NEPA21 for retina electroporation is evident by the Application and Publication information following.

The NEPA21 system is supported by a suite of over 250 different electrode configurations, which further enhance the applicability
of the system and empower researchers with further experimental options and opportunities.

| APPLICATIONS |

Transfection into Mouse-Rat: EMBRYOS IN UTERO by Electroporation
Gene transfer into embryonic brains using in utero electroporation technique
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In Vivo Electroporator: NEPA21/CUY21 SC/CUY21 EDIT (Nepa Gene Co., Ltd.)

In Vivo Electrode: CUY650P3/CUY650P5 (Tweezers w/3mm or 5mm diameter platinum disk
electrode, Nepa Gene Co., Ltd.)

Aspirator tube assembly (Drummond)

Optical fiber light (Technolight, Kenko, #KTS-100RSV)

Sterile gauze (K-Pine, 7.5cm x 7.5cm)

Surgical instruments: Fine forceps x 2, Surgery scissors x 2, Ring forceps, Needle holder, Surgical
tape

Nylon suture (Nesco, #HT1605NA75)

Silk suture (D&G, #112451)
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0.5mm

2) In Utero Electroporation Procedure

1. A2 cm midline incision is then made in the abdominal wall along the linea alba using a set of
forceps and scissors. A piece of sterile gauze with a hole cut in the center is placed over the
incision, and one uterine horn is drawn out through the hole in the gauze.

2. After observing the orientation of the embryos through the wall of the uterine horn, a
micropipette is inserted into the lateral ventricle, and 2-5ul of plasmid solution is injected by
expiratory pressure using the aspirator tube assembly. When CAG-EGFP is used, a concentration
of 1ug/ul is sufficient to visualize the migrating neurons.

3. After the injection, DNA solution containing 0.01% FastGreen can be seen through the uterine
wall (red arrow).

4. After soaking the uterine horn with PBS, the head of embryo is pinched with a tweezers-type
electrode, and electronic pulses are applied with the electroporator.

Electroporation settings for ICR mice

Age EI.ectrode Voltage Pulse Pulse Number
(diameter) On Off of Pulses
E12.5 3mm 33v 30msec 970ms 4
E13.5 5mm 30V 50msec 950ms 4
E14.5 5mm 33v 50msec 950ms 4

E15- 5mm 35V 50msec 950ms 4
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If viability was prioritized over transfection efficiency, the number of pulses can be changed to two.

The actual current is displayed on the screen of the electroporator (NEPA21/CUY21/CUY21E, Nepa
Gene). Make sure that the current would become 30-60mA. The current varies according to how the
electrode applied or wetness of the uterine horn. Examine the gap between electrodes and the electrode
contact areas to fit the current in the appropriate range. If the current is still above the range after the
examination, change the voltage setting.

3) GFP expression

50pm

CAG-EGFP was injected into the both lateral ventricles of E14.5 mouse embryos and electronic pulses (33V, 50msec) were
charged four times. 3 days later, the embryos (E17.5) were fixed and the brains were removed and examined under a
fluorescence stereomicroscope (Fig. A).

Fluorescence was observed in the lateral region of the hemisphere onto which the anode had been placed and in the medial
region of the opposite hemisphere.

Brains were frozen and sliced and the fluorescent image was obtained with a confocal laser microscope (Fig. B). GFP positive
cells into which DNA was transferred at the ventricular zone (VZ) migrated to the intermediate zone (1Z) and cortical plate (CP).
The arrowheads show the border between VZ and I1Z and the border between 1Z and CP. Dashed line show the border of tissues.
VZ: Ventricular Zone, 1Z: Intermediate Zone, CP: Cortical Plate

Hidenori Tabata and Kazunori Nakajima, Department of Anatomy, Keio University School of Medicine

| PUBLICATIONS H
Transfection into Mouse-Rat: EMBRYOS IN UTERO by Electroporation

‘ E13.5/E14.5

The microcephaly-associated transcriptional regulator AUTS2 cooperates with Polycomb complex PRC2 to
produce upper-layer neurons in mice

Shimaoka K, Hori K, Miyashita S, Inoue YU, Tabe NKN, Sakamoto A, Hasegawa |, Nishitani K, Yamashiro K, Egusa
SF, Tatsumoto S, Go Y, Abe M, Sakimura K, Inoue T, Imamura T, Hoshino M.

Mouse / E14.0 / E15.5 / Lateral ventricle

Assembly of neuron- and radial glial-cell-derived extracellular matrix molecules promotes radial migration of
developing cortical neurons
Mubuchi A, Takechi M, Nishio S, Matsuda T, Itoh Y, Sato C, Kitajima K, Kitagawa H, Miyata S.
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|Mouse /E12.5 E13.0 /E14.0_E15.0 / E16.0_E17.0 / Cerebral cortex / Parietal lobe Somatosensory area

Analyses of Conditional Knockout Mice for Pogz, a Gene Responsible for Neurodevelopmental Disorders in
Excitatory and Inhibitory Neurons in the Brain

Hamada N, Nishijo T, Iwamoto I, Shifman S, Nagata KI.

Cells. 2024 Mar 19;13(6):540.

Mouse / Lateral_ventricle / E14.5

Lmo4 synergizes with Fezf2 to promote direct in vivo reprogramming of upper layer cortical neurons and
cortical glia towards deep-layer neuron identities

Felske T, Tocco C, Péron S, Harb K, Alfano C, Galante C, Berninger B, Studer M.

PLoS Biol. 2023 Aug 8;21(8):e3002237.

Mouse / E14.0 / Lateral ventricle

Histological Analysis of a Mouse Model of the 22q11.2 Microdeletion Syndrome
Tabata H, Mori D, Matsuki T, Yoshizaki K, Asai M, Nakayama A, Ozaki N, Nagata KI.
Biomolecules. 2023 Apr 27;13(5):763.

Mouse / E13.5 / E14.5 / Cerebral ventricles

p53/p21 pathway activation contributes to the ependymal fate decision downstream of GemC1
Ortiz-Alvarez G, Fortoul A, Srivastava A, Moreau MX, Bouloudi B, Mailhes-Hamon C, Delgehyr N, Faucourt M,
Bahin M, Blugeon C, Breau M, Géli V, Causeret F, Meunier A, Spassky N.

Cell Rep. 2022 Dec 13;41(11):111810.

Mouse / Cerebral cortex / Parietal lobe Somatosensory area / E14.0

Variant-specific changes in RAC3 function disrupt corticogenesis in neurodevelopmental phenotypes

Scala M, Nishikawa M, Ito H, Tabata H, Khan T, Accogli A, Davids L, Ruiz A, Chiurazzi P, Cericola G, Schulte B,
Monaghan KG, Begtrup A, Torella A, Pinelli M, Denommé-Pichon AS, Vitobello A, Racine C, Mancardi MM, Kiss
C, Guerin A, Wu W, Gabau Vila E, Mak BC, Martinez-Agosto JA, Gorin MB, Duz B, Bayram Y, Carvalho CMB,
Vengoechea JE, Chitayat D, Tan TY, Callewaert B, Kruse B, Bird LM, Faivre L, Zollino M, Biskup S; Undiagnosed
Diseases Network; Telethon Undiagnosed Diseases Program; Striano P, Nigro V, Severino M, Capra V, Costain
G, Nagata KI.

Brain. 2022 Sep 14;145(9):3308-3327.

Mouse / Cerebral cortex / E14.5

Tbrl Misexpression Alters Neuronal Development in the Cerebral Cortex
Crespo |, Pignatelli J, Kinare V, Méndez-Gomez HR, Esgleas M, Roman MJ, Canals JM, Tole S, Vicario C.
Mol Neurobiola. 2022 Sep;59(9):5750-5765.

Mouse

Heterogeneous nuclear ribonucleoprotein U (HNRNPU) safeguards the developing mouse cortex
Sapir T, Kshirsagar A, Gorelik A, Olender T, Porat Z, Scheffer IE, Goldstein DB, Devinsky O, Reiner O.
Nat Commun. 2022 Jul 21;13(1):4209.

Mouse / E13.5 / E14.5 / Lateral ventricle

Endosomal trafficking defects alter neural progenitor proliferation and cause microcephaly

Carpentieri JA, Di Cicco A, Lampic M, Andreau D, Del Maestro L, El Marjou F, Coquand L, Bahi-Buisson N, Brault
JB, Baffet AD.

Nat Commun. 2022 Jan 10;13(1):16.
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| Mouse / E14.0 / Lateral ventricle

Heterogeneous nuclear ribonucleoprotein U (HNRNPU) safeguards the developing mouse cortex
Sapir T, Kshirsagar A, Gorelik A, Olender T, Porat Z, Scheffer IE, Goldstein DB, Devinsky O, Reiner O.
Nat Commun. 2022 Jul 21;13(1):4209.

Mouse / E14.0 / Cerebral cortex / Parietal lobe Somatosensory area

Impaired Function of PLEKHG2, a Rho-Guanine Nucleotide-Exchange Factor, Disrupts Corticogenesis in
Neurodevelopmental Phenotypes

Nishikawa M, Ito H, Tabata H, Ueda H, Nagata KI.

Cells. 2022 Feb 16;11(4):696.

Mouse / Lateral ventricle

Simultaneous two-photon imaging of action potentials and subthreshold inputs in vivo
Bando Y, Wenzel M, Yuste R.
Nat Commun. 2021 Dec 10;12(1):7229

Mouse / E15.0 / Cerebral cortex / Neuroprogenitor cells

1gSF11 homophilic adhesion proteins promote layer-specific synaptic assembly of the cortical interneuron
subtype

Hayano Y, Ishino Y, Hyun JH, Orozco CG, Steinecke A, Potts E, Oisi Y, Thomas Cl, Guerrero-Given D, Kim E, Kwon
HB, Kamasawa N, Taniguchi H.

Sci Adv. 2021 Jul 14;7(29):eabf1600.

Mouse / E14.5 / Cerebral cortex

A pericellular hyaluronan matrix is required for the morphological maturation of cortical neurons
Takechi M, Oshima K, Nadano D, Kitagawa H, Matsuda T, Miyata S.
Biochim Biophys Acta Gen Subj. 2020 Oct;1864(10):129679.

Mouse / E13.5 / Cerebral cortex

Huntington's disease alters human neurodevelopment

Barnat M, Capizzi M, Aparicio E, Boluda S, Wennagel D, Kacher R, Kassem R, Lenoir S, Agasse F, Braz BY, Liu JP,
Ighil J, Tessier A, Zeitlin SO, Duyckaerts C, Dommergues M, Durr A, Humbert S.

Science. 2020 Aug 14;369(6505):787-793.

Mouse / Neural tubr

In utero gene transfer system for embryos before neural tube closure reveals a role for
Hmga2 in the onset of neurogenesis

Naohiro Kuwayama, Yusuke Kishi, Yurie Maeda, Yurie Nishiumi, Yutaka Suzuki, Haruhiko Koseki, Yusuke
Hirabayashi, Yukiko Gotoh
bioRxiv May 15, 2020

Mouse / E14.5 / Cerebral cortex / Neuroprogenitor cells

Knockdown of Son, a mouse homologue of the ZTTK syndrome gene, causes neuronal migration defects and
dendritic spine abnormalities

Ueda M, Matsuki T, Fukada M, Eda S, Toya A, lio A, Tabata H, Nakayama A.

Mol Brain. 2020 May 24;13(1):80.
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| Mouse / E15.5 / Lateral ventricle

DNA Repair Protein RAD51 Enhances the CRISPR/Cas9-mediated Knock-In Efficiency in Brain Neurons
Taiga Kurihara, Emi Kouyama-Suzuki, Michiru Satoga, Xue Li, Moataz Badawi, Thiha, Deeba Noreen Baig, Toru
Yanagawa, Takeshi Uemura, Takuma Mori, Katsuhiko Tabuchi

Biochem Biophys Res Commun. 2020 Apr 9;524(3):621-628.

Mouse / E14.5_E15.5 / Lateral ventricle

In Vivo Imaging of the Coupling Between Neuronal and CREB Activity in the Mouse Brain

Tal Laviv, Benjamin Scholl, Paula Parra-Bueno, Beth Foote, Chuqiu Zhang, Long Yan, Yuki Hayano, Jun Chu,
Ryohei Yasuda

Neuron, 105 (5), 799-812.e5 2020 Mar 4

Mouse / Otocyst

Prenatal Electroporation-Mediated Gene Transfer Restores Slc26a4 Knock-Out Mouse Hearing and
Vestibular Function

Hiroki Takeda, Toru Miwa, Min Young Kim, Byung Yoon Choi, Yorihisa Orita, Ryosei Minoda

Sci Rep, 9 (1), 17979 2019 Nov 29

Mouse / E15.0 / Postnatal electroporation / P2 / Adult Mouse electroporation / P21

Primary cilium-dependent cAMP/PKA signaling at the centrosome regulates neuronal migration
Stoufflet J, Chaulet M, Doulazmi M, Fouquet C, Dubacq C, Métin C, Schneider-Maunoury S, Trembleau A,
Vincent P, Caillé I.

Sci Adv. 2020 Sep 2;6(36):eaba3992

Mouse / E14.5 / Lateral ventricle

A Novel LGI1 Missense Mutation Causes Dysfunction in Cortical Neuronal Migration and Seizures
Feng Liu, Chao Du, Xin Tian, Yuanlin Ma, Bei Zhao, Yin Yan, Zijun Lin, Peijia Lin, Ruijiao Zhou, Xuefeng Wang
Brain Res, 1721, 146332 2019 Oct 15

Mouse / Embryonic inner ear / Otocyst

Role of Dach1 Revealed Using a Novel Inner Ear-Specific Dach1-knockdown Mouse Model
Toru Miwa, Ryosei Minoda, Yoshihide Ishikawa, Tomohito Kajii, Yorihisa Orita, Takahiro Ohyama
Biol Open, 8 (8) 2019 Aug 20

Mouse / E14.5 / Lateral ventricle

Estrogen Receptor o Promotes Cav1.2 Ubiquitination and Degradation in Neuronal Cells and in APP/PS1
Mice

Yu-Jie Lai, Bing-Lin Zhu, Fei Sun, Dong Luo, Yuan-Lin Ma, Bio Luo, Jing Tang, Ming-Jian Xiong, Lu Liu, Yan Long,
Xiao-Tong Hu, Ling He, Xiao-Juan Deng, John H Zhang, Jian Yang, Zhen Yan, Guo-Jun Chen

Aging Cell, 18 (4), 12961 Aug 2019

Mouse In Utero / E14.5 / Cerebral ventricles

In Vivo Single-Cell Genotyping of Mouse Cortical Neurons Transfected With CRISPR/Cas9
Steinecke A, Kurabayashi N, Hayano Y, Ishino Y, Taniguchi H.
Cell Rep, 28 (2), 325-331.e4 2019 Jul 9


https://pubmed.ncbi.nlm.nih.gov/32029273
https://pubmed.ncbi.nlm.nih.gov/32029273
https://pubmed.ncbi.nlm.nih.gov/32029273
https://pubmed.ncbi.nlm.nih.gov/32029273
https://pubmed.ncbi.nlm.nih.gov/32029273
https://pubmed.ncbi.nlm.nih.gov/32029273
https://pubmed.ncbi.nlm.nih.gov/31883788
https://pubmed.ncbi.nlm.nih.gov/31883788
https://pubmed.ncbi.nlm.nih.gov/31883788
https://pubmed.ncbi.nlm.nih.gov/31883788
https://pubmed.ncbi.nlm.nih.gov/31883788
https://pubmed.ncbi.nlm.nih.gov/31883788
https://pubmed.ncbi.nlm.nih.gov/31784581
https://pubmed.ncbi.nlm.nih.gov/31784581
https://pubmed.ncbi.nlm.nih.gov/31784581
https://pubmed.ncbi.nlm.nih.gov/31784581
https://pubmed.ncbi.nlm.nih.gov/31784581
https://pubmed.ncbi.nlm.nih.gov/31784581
https://pubmed.ncbi.nlm.nih.gov/32917588/
https://pubmed.ncbi.nlm.nih.gov/32917588/
https://pubmed.ncbi.nlm.nih.gov/32917588/
https://pubmed.ncbi.nlm.nih.gov/32917588/
https://pubmed.ncbi.nlm.nih.gov/32917588/
https://pubmed.ncbi.nlm.nih.gov/32917588/
https://pubmed.ncbi.nlm.nih.gov/31301272
https://pubmed.ncbi.nlm.nih.gov/31301272
https://pubmed.ncbi.nlm.nih.gov/31301272
https://pubmed.ncbi.nlm.nih.gov/31301272
https://pubmed.ncbi.nlm.nih.gov/31405829
https://pubmed.ncbi.nlm.nih.gov/31405829
https://pubmed.ncbi.nlm.nih.gov/31405829
https://pubmed.ncbi.nlm.nih.gov/31405829
https://pubmed.ncbi.nlm.nih.gov/31012223
https://pubmed.ncbi.nlm.nih.gov/31012223
https://pubmed.ncbi.nlm.nih.gov/31012223
https://pubmed.ncbi.nlm.nih.gov/31012223
https://pubmed.ncbi.nlm.nih.gov/31012223
https://pubmed.ncbi.nlm.nih.gov/31012223
https://pubmed.ncbi.nlm.nih.gov/31291570
https://pubmed.ncbi.nlm.nih.gov/31291570
https://pubmed.ncbi.nlm.nih.gov/31291570
https://pubmed.ncbi.nlm.nih.gov/31291570

SONICEL

LIMITED

www.sonidel.com

| Mouse / E14.5 / Lateral ventricle

Both Excitatory and Inhibitory Neurons Transiently Form Clusters at the Outermost Region of the Developing
Mammalian Cerebral Neocortex

Shin M, Kitazawa A, Yoshinaga S, Hayashi K, Hirata Y, Dehay C, Kubo KI, Nakajima K.

J Comp Neurol. 2019 Jul 1;527(10):1577-1597.

Mouse / E13.5 / Cerebral cortex / Somatosensory cortex

Pathological mTOR Mutations Impact Cortical Development
Tarkowski B, Kuchcinska K, Blazejczyk M, Jaworski J.
Hum Mol Genet. 2019 Jul 1;28(13):2107-2119.

Mouse / E15.0 / Cerebral cortex / Glucocorticoid receptor

Persistence of Learning-Induced Synapses Depends on Neurotrophic Priming of Glucocorticoid Receptors
Arango-Lievano M, Borie AM, Dromard Y, Murat M, Desarmenien MG, Garabedian MJ, Jeanneteau F.
Proc Natl Acad Sci U S A. 2019 Jun 25;116(26):13097-13106.

| Mouse / Cerebral cortex /

Role of Per3, a Circadian Clock Gene, in Embryonic Development of Mouse Cerebral Cortex
Mariko Noda, Ikuko Iwamoto, Hidenori Tabata, Takanori Yamagata, Hidenori Ito, Koh-Ichi Nagata Sci
Rep, 9 (1), 5874 2019 Apr 10.

| Mouse / E14.5 / Lateral ventricles

MicroRNA-129-5p Is Regulated by Choline Availability and Controls EGF Receptor Synthesis and
Neurogenesis in the Cerebral Cortex

Trujillo-Gonzalez |, Wang Y, Friday WB, Vickers KC, Toth CL, Molina-Torres L, Surzenko N, Zeisel SH.
FASEB J. 2019 Mar;33(3):3601-3612.

Mouse / E12.5 / E15.5 / E16.0 / Cortical progenitors

Intersectional Monosynaptic Tracing for Dissecting Subtype-Specific Organization of GABAergic Interneuron
Inputs

Yetman MJ, Washburn E, Hyun JH, Osakada F, Hayano Y, Zeng H, Callaway EM, Kwon HB, Taniguchi H.

Nat Neurosci. 2019 Mar;22(3):492-502.

Single cell profiling of CRISPR/Cas9-induced OTX2 deficient retinas reveals fate switch from restricted
progenitors

Miruna G. Ghinia Tegla, Diego F. Buenaventura, Diana Y. Kim, Cassandra Thakurdin, Kevin C. Gonzalez, M.
Emerson

bioRxiv February 02, 2019

An Optogenetic Approach to Studies of the Mechanisms of Heterosynaptic Plasticity in Neocortical Neurons
N. A. Simonova, N. V. Bal, P. M. Balaban, M. A. Volgushev, A. Y. Malyshev
Neuroscience and Behavioral Physiology volume 49, pages208-215(2019)

Drebrin-like (Dbnl) Controls Neuronal Migration via Regulating N-Cadherin Expression in the Developing
Cerebral Cortex

Seika Inoue, Kanehiro Hayashi, Kyota Fujita, Kazuhiko Tagawa, Hitoshi Okazawa, Ken-Ichiro Kubo, Kazunori
Nakajima

J Neurosci, 39 (4), 678-691 2019 Jan 23

Comparative Evaluation of Genetically Encoded Voltage Indicators
Yuki Bando, Masayuki Sakamoto, Samuel Kim, Inbal Ayzenshtat, Rafael Yuste
Cell Rep, 26 (3), 802-813.e4 2019 Jan 15


https://pubmed.ncbi.nlm.nih.gov/30636008
https://pubmed.ncbi.nlm.nih.gov/30636008
https://pubmed.ncbi.nlm.nih.gov/30636008
https://pubmed.ncbi.nlm.nih.gov/30636008
https://pubmed.ncbi.nlm.nih.gov/30636008
https://pubmed.ncbi.nlm.nih.gov/30636008
https://pubmed.ncbi.nlm.nih.gov/30789219
https://pubmed.ncbi.nlm.nih.gov/30789219
https://pubmed.ncbi.nlm.nih.gov/30789219
https://pubmed.ncbi.nlm.nih.gov/30789219
https://pubmed.ncbi.nlm.nih.gov/31182610
https://pubmed.ncbi.nlm.nih.gov/31182610
https://pubmed.ncbi.nlm.nih.gov/31182610
https://pubmed.ncbi.nlm.nih.gov/31182610
https://pubmed.ncbi.nlm.nih.gov/31182610
https://pubmed.ncbi.nlm.nih.gov/30971765
https://pubmed.ncbi.nlm.nih.gov/31182610
https://pubmed.ncbi.nlm.nih.gov/31182610
https://pubmed.ncbi.nlm.nih.gov/30521373
https://pubmed.ncbi.nlm.nih.gov/30521373
https://pubmed.ncbi.nlm.nih.gov/30521373
https://pubmed.ncbi.nlm.nih.gov/30521373
https://pubmed.ncbi.nlm.nih.gov/30521373
https://pubmed.ncbi.nlm.nih.gov/30521373
https://pubmed.ncbi.nlm.nih.gov/30692688
https://pubmed.ncbi.nlm.nih.gov/30692688
https://pubmed.ncbi.nlm.nih.gov/30692688
https://pubmed.ncbi.nlm.nih.gov/30692688
https://pubmed.ncbi.nlm.nih.gov/30692688
https://pubmed.ncbi.nlm.nih.gov/30692688
https://www.biorxiv.org/content/10.1101/538710v1
https://www.biorxiv.org/content/10.1101/538710v1
https://www.biorxiv.org/content/10.1101/538710v1
https://www.biorxiv.org/content/10.1101/538710v1
https://www.biorxiv.org/content/10.1101/538710v1
https://www.biorxiv.org/content/10.1101/538710v1
https://link.springer.com/article/10.1007/s11055-019-00716-0
https://link.springer.com/article/10.1007/s11055-019-00716-0
https://link.springer.com/article/10.1007/s11055-019-00716-0
https://link.springer.com/article/10.1007/s11055-019-00716-0
https://pubmed.ncbi.nlm.nih.gov/30504273
https://pubmed.ncbi.nlm.nih.gov/30504273
https://pubmed.ncbi.nlm.nih.gov/30504273
https://pubmed.ncbi.nlm.nih.gov/30504273
https://pubmed.ncbi.nlm.nih.gov/30504273
https://pubmed.ncbi.nlm.nih.gov/30504273
https://pubmed.ncbi.nlm.nih.gov/30650368
https://pubmed.ncbi.nlm.nih.gov/30650368
https://pubmed.ncbi.nlm.nih.gov/30650368
https://pubmed.ncbi.nlm.nih.gov/30650368

SONICS

LIMITED

www.sonidel.com

Niche-derived laminin-511 Promotes Midbrain Dopaminergic Neuron Survival and Differentiation Through
YAP

Dawei Zhang, Shanzheng Yang, Enrique M Toledo, Daniel Gyllborg, Carmen Saltd, J Carlos Villaescusa, Ernest
Arenas

Sci Signal, 10 (493) 2017 Aug 22

PLGF, a placental marker of fetal brain defects after in utero alcohol exposure.

Lecuyer M, Laquerriére A, Bekri S, Lesueur C, Ramdani Y, Jégou S, Uguen A, Marcorelles P, Marret S, Gonzalez
BJ

Acta Neuropathol Commun. 2017 Jun 6;5(1):44.

Developmental activities of the complement pathway in migrating neurons.
Gorelik A1, Sapir T, Haffner-Krausz R, Olender T, Woodruff TM, Reiner O
Nat Commun. 2017 May 2;8:15096.

PLGF, a placental marker of fetal brain defects after in utero alcohol exposure.

Lecuyer M, Laquerriére A, Bekri S, Lesueur C, Ramdani Y, Jégou S, Uguen A, Marcorelles P, Marret S, Gonzalez
BJ

Acta Neuropathol Commun. 2017 Jun 6;5(1):44.

In vivo genome editing via CRISPR/Cas9 mediated homology-independent targeted integration.

Suzuki K, Tsunekawa Y, Hernandez-Benitez R, Wu J, Zhu J, Kim EJ, Hatanaka F, Yamamoto M, Araoka T, Li Z,
Kurita M, Hishida T, Li M, Aizawa E, Guo S, Chen S, Goebl A, Soligalla RD, Qu J, Jiang T, Fu X, Jafari M, Esteban
CR, Berggren WT, Lajara J, Nufiez-Delicado E, Guillen P, Campistol JM, Matsuzaki F, Liu GH, Magistretti P, Zhang
K, Callaway EM, Zhang K, Belmonte JC

Nature. 2016 Dec 1;540(7631):144-149

Early postnatal GABAA receptor modulation reverses deficits in neuronal maturation in a conditional
neurodevelopmental mouse model of DISC1.

Saito A, Taniguchi Y, Rannals MD, Merfeld EB, Ballinger MD, Koga M, Ohtani Y, Gurley DA, Sedlak TW, Cross A,
Moss SJ, Brandon NJ, Maher BJ, Kamiya A

Mol Psychiatry. 2016 Oct;21(10):1449-59.

CRISPR/Cas9-mediated Gene Knock-Down in Post-Mitotic Neurons
Christoph Straub, Adam J Granger, Jessica L Saulnier, Bernardo L Sabatini
PLoS One, 9 (8), e105584 2014 Aug 20 eCollection 2014

Targeted DNA demethylation in vivo using dCas9-peptide repeat and scFv-TET1 catalytic domain fusions.
Morita S, Noguchi H, Horii T, Nakabayashi K, Kimura M, Okamura K, Sakai A, Nakashima H, Hata K, Nakashima
K, Hatada |

Nat Biotechnol. 2016 Aug 29 /nbt.3658. [Epub ahead of print]

High-Throughput, High-Resolution Mapping of Protein Localization in Mammalian Brain by In Vivo Genome
Editing.

Mikuni T, Nishiyama J, Sun Y, Kamasawa N, Yasuda R

Cell. 2016 Jun 16;165(7):1803-17.

Targeted in vivo genetic manipulation of the mouse or rat brain by in utero electroporation with a triple-
electrode probe.

Szczurkowska J, Cwetsch AW, dal Maschio M, Ghezzi D, Ratto GM, Cancedda L

Nat Protoc. 2016 Mar;11(3):399-412.


https://pubmed.ncbi.nlm.nih.gov/28831020
https://pubmed.ncbi.nlm.nih.gov/28831020
https://pubmed.ncbi.nlm.nih.gov/28831020
https://pubmed.ncbi.nlm.nih.gov/28831020
https://pubmed.ncbi.nlm.nih.gov/28831020
https://pubmed.ncbi.nlm.nih.gov/28831020
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/28462915
https://www.ncbi.nlm.nih.gov/pubmed/28462915
https://www.ncbi.nlm.nih.gov/pubmed/28462915
https://www.ncbi.nlm.nih.gov/pubmed/28462915
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=28587682
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/?term=27851729
https://www.ncbi.nlm.nih.gov/pubmed/26728564
https://www.ncbi.nlm.nih.gov/pubmed/26728564
https://www.ncbi.nlm.nih.gov/pubmed/26728564
https://www.ncbi.nlm.nih.gov/pubmed/26728564
https://www.ncbi.nlm.nih.gov/pubmed/26728564
https://www.ncbi.nlm.nih.gov/pubmed/26728564
https://pubmed.ncbi.nlm.nih.gov/25140704
http://www.ncbi.nlm.nih.gov/pubmed/27571369
http://www.ncbi.nlm.nih.gov/pubmed/27571369
http://www.ncbi.nlm.nih.gov/pubmed/27571369
http://www.ncbi.nlm.nih.gov/pubmed/27571369
http://www.ncbi.nlm.nih.gov/pubmed/27571369
http://www.ncbi.nlm.nih.gov/pubmed/27571369
http://www.ncbi.nlm.nih.gov/pubmed/?term=27180908
http://www.ncbi.nlm.nih.gov/pubmed/?term=27180908
http://www.ncbi.nlm.nih.gov/pubmed/?term=27180908
http://www.ncbi.nlm.nih.gov/pubmed/?term=27180908
http://www.ncbi.nlm.nih.gov/pubmed/?term=27180908
http://www.ncbi.nlm.nih.gov/pubmed/?term=27180908
https://www.ncbi.nlm.nih.gov/pubmed/?term=26844428
https://www.ncbi.nlm.nih.gov/pubmed/?term=26844428
https://www.ncbi.nlm.nih.gov/pubmed/?term=26844428
https://www.ncbi.nlm.nih.gov/pubmed/?term=26844428
https://www.ncbi.nlm.nih.gov/pubmed/?term=26844428
https://www.ncbi.nlm.nih.gov/pubmed/?term=26844428

SONICEL

LIMITED

www.sonidel.com

Developing a De Novo Targeted Knock-In Method Based on in Utero Electroporation Into the
Mammalian Brain

Yuji Tsunekawa, Raymond Kunikane Terhune, Ikumi Fujita, Atsunori Shitamukai, Taeko Suetsugu, Fumio
Matsuzaki

Development, 143 (17), 3216-22 2016 Sep 1

Radmis, a Novel Mitotic Spindle Protein that Functions in Cell Division of Neural Progenitors.
Yumoto T, Nakadate K, Nakamura Y, Sugitani Y, Sugitani-Yoshida R, Ueda S, Sakakibara S
PLoS One. 2013 Nov 8;8(11):e79895.

Screening for candidate genes involved in the production of mouse subventricular zone proliferative cells
and an estimation of their changes in evolutionary pressure during primate evolution.

Tabata H, Hachiya T, Nagata K, Sakakibara Y, Nakajima K.

Front Neuroanat. 2013 Jul 31;7:24.

Development of cerebellar neurons and glias revealed by in utero electroporation: Golgi-like labeling of
cerebellar neurons and glias.

Kita Y, Kawakami K, Takahashi Y, Murakami F.

PLoS One. 2013 Jul 23;8(7):e70091.

Shootinl Acts in Concert with KIF20B to Promote Polarization of Migrating Neurons.
Sapir T, Levy T, Sakakibara A, Rabinkov A, Miyata T, Reiner O.
J Neurosci. 2013 Jul 17;33(29):11932-48

Selective and regulated gene expression in murine Purkinje cells by in utero electroporation.
Nishiyama J, Hayashi Y, Nomura T, Miura E, Kakegawa W, Yuzaki M.
Eur J Neurosci. 2012 Oct;36(7):2867-76.

Persistent cortical plasticity by upregulation of chondroitin 6-sulfation.
Miyata S, Komatsu Y, Yoshimura Y, Taya C, Kitagawa H.
Nat Neurosci. 2012 Jan 15;15(3):414-22, S1-2.

Imaging brain electric signals with genetically targeted voltage-sensitive fluorescent proteins
Akemann W, Mutoh H, Perron A, Rossier J, Knopfel T.
Nature Methods, Volume 7, Number8 Pages 643-649, August 2010

Protein phosphatase 2A facilitates axonogenesis by dephosphorylating CRMP2.
Zhu LQ, Zheng HY, Peng CX, Liu D, Li HL, Wang Q, Wang JZ.
J Neurosci. 2010 Mar 10;30(10):3839-48.

Knockdown of DISC1 by in utero gene transfer disturbs postnatal dopaminergic maturation in the frontal
cortex and leads to adult behavioral deficits.

Niwa M, Kamiya A, Murai R, Kubo K, Gruber AJ, Tomita K, Lu L, Tomisato S, Jaaro-Peled H, Seshadri S, Hiyama
H, Huang B, Kohda K, Noda Y, O'Donnell P, Nakajima K, Sawa A, Nabeshima T.

Neuron. 2010 Feb 25;65(4):480-9.

Neurotrophin-3 is involved in the formation of apical dendritic bundles in cortical layer 2 of the rat.
Miyashita T, Wintzer M, Kurotani T, Konishi T, Ichinohe N, Rockland KS.
Cereb Cortex. 2010 Jan;20(1):229-40.

Involvement of the cytoplasmic C-terminal domain of connexin43 in neuronal migration.
Cina C, Maass K, Theis M, Willecke K, Bechberger JF, Naus CC.
J Neurosci. 2009 Feb 18;29(7):2009-21.


http://www.ncbi.nlm.nih.gov/pubmed/26728564
https://pubmed.ncbi.nlm.nih.gov/27578183
https://pubmed.ncbi.nlm.nih.gov/27578183
http://www.ncbi.nlm.nih.gov/pubmed/26728564
http://www.ncbi.nlm.nih.gov/pubmed/26728564
http://www.ncbi.nlm.nih.gov/pubmed/?term=24260314
http://www.ncbi.nlm.nih.gov/pubmed/?term=24260314
http://www.ncbi.nlm.nih.gov/pubmed/?term=24260314
http://www.ncbi.nlm.nih.gov/pubmed/?term=24260314
http://www.ncbi.nlm.nih.gov/pubmed/?term=23914158
http://www.ncbi.nlm.nih.gov/pubmed/?term=23914158
http://www.ncbi.nlm.nih.gov/pubmed/?term=23914158
http://www.ncbi.nlm.nih.gov/pubmed/?term=23914158
http://www.ncbi.nlm.nih.gov/pubmed/?term=23914158
http://www.ncbi.nlm.nih.gov/pubmed/?term=23914158
http://www.ncbi.nlm.nih.gov/pubmed/?term=23894597
http://www.ncbi.nlm.nih.gov/pubmed/?term=23894597
http://www.ncbi.nlm.nih.gov/pubmed/?term=23894597
http://www.ncbi.nlm.nih.gov/pubmed/?term=23894597
http://www.ncbi.nlm.nih.gov/pubmed/?term=23894597
http://www.ncbi.nlm.nih.gov/pubmed/?term=23894597
http://www.ncbi.nlm.nih.gov/pubmed/?term=23864681
http://www.ncbi.nlm.nih.gov/pubmed/?term=23864681
http://www.ncbi.nlm.nih.gov/pubmed/?term=23864681
http://www.ncbi.nlm.nih.gov/pubmed/?term=23864681
http://www.ncbi.nlm.nih.gov/pubmed/22775058
http://www.ncbi.nlm.nih.gov/pubmed/22775058
http://www.ncbi.nlm.nih.gov/pubmed/22775058
http://www.ncbi.nlm.nih.gov/pubmed/22775058
http://www.ncbi.nlm.nih.gov/pubmed?term=22246436
http://www.ncbi.nlm.nih.gov/pubmed?term=22246436
http://www.ncbi.nlm.nih.gov/pubmed?term=22246436
http://www.ncbi.nlm.nih.gov/pubmed?term=22246436
http://www.ncbi.nlm.nih.gov/pubmed/20622860
http://www.ncbi.nlm.nih.gov/pubmed/20622860
http://www.ncbi.nlm.nih.gov/pubmed/20622860
http://www.ncbi.nlm.nih.gov/pubmed/20622860
http://www.ncbi.nlm.nih.gov/pubmed?term=20220019
http://www.ncbi.nlm.nih.gov/pubmed?term=20220019
http://www.ncbi.nlm.nih.gov/pubmed?term=20220019
http://www.ncbi.nlm.nih.gov/pubmed?term=20220019
http://www.ncbi.nlm.nih.gov/pubmed?term=20188653
http://www.ncbi.nlm.nih.gov/pubmed?term=20188653
http://www.ncbi.nlm.nih.gov/pubmed?term=20188653
http://www.ncbi.nlm.nih.gov/pubmed?term=20188653
http://www.ncbi.nlm.nih.gov/pubmed?term=20188653
http://www.ncbi.nlm.nih.gov/pubmed?term=20188653
http://www.ncbi.nlm.nih.gov/pubmed/19447860
http://www.ncbi.nlm.nih.gov/pubmed/19447860
http://www.ncbi.nlm.nih.gov/pubmed/19447860
http://www.ncbi.nlm.nih.gov/pubmed/19447860
http://www.ncbi.nlm.nih.gov/pubmed?term=19228955
http://www.ncbi.nlm.nih.gov/pubmed?term=19228955
http://www.ncbi.nlm.nih.gov/pubmed?term=19228955
http://www.ncbi.nlm.nih.gov/pubmed?term=19228955
http://www.ncbi.nlm.nih.gov/pubmed/18839345

SONICEL

LIMITED

www.sonidel.com
Electroporation-mediated gene transfer to the developing mouse inner ear.
Brigande JV, Gubbels SP, Woessner DW, Jungwirth JJ, Bresee CS.
Methods Mol Biol. 2009;493:125-39.

Labeling embryonic mouse central nervous system cells by in utero electroporation.
Tabata H, Nakajima K
Dev Growth Differ. 2008 Aug;50(6):507-11.

Sirtl contributes critically to the redox-dependent fate of neural progenitors

Prozorovski T, Schulze-Topphoff U, Glumm R, Baumgart J, Schréter F, Ninnemann O, Siegert E, Bendix |, Bristle
O, Nitsch R, Zipp F, Aktas O.

Nature Cell Biology, Volume 10, Number 4, Pages 385-394, April 2008

RECK modulates Notch signaling during cortical neurogenesis by regulating ADAM10 activity

Muraguchi T, Takegami Y, Ohtsuka T, Kitajima S, Chandana EP, Omura A, Miki T, Takahashi R, Matsumoto N,
Ludwig A, Noda M, Takahashi C.

Nature Neuroscience, Volume 10, Number 7, Pages 838-845, July 2007

Direct evidence that ventral forebrain cells migrate to the cortex and contribute to the generation of cortical
myelinating oligodendrocytes.

Nakahira E, Kagawa T, Shimizu T, Goulding MD, Ikenaka K

Dev Biol. 2006 Mar 1;291(1):123-31

Radial Migration of Superficial Layer Cortical Neurons Controlled by Novel Ig Cell Adhesion Molecule MDGA1
Takeuchi A, O'Leary DD.
The Journal of Neuroscience, Volume 26, Issue 17, Pages 4460-4464, 26 April 2006

In vivo electroporation in the embryonic mouse central nervous system
Saito T
Nature Protocols, Volume 1, Number 3, Pages 1552-1558, 2006

G Protein betagamma Subunits and AGS3 Control Spindle Orientation and Asymmetric Cell Fate of Cerebral
Cortical Progenitors

Sanada K, Tsai LH.

Cell. 2005 Jul 15;122(1):119-31.

Birth-date-dependent segregation of the mouse cerebral cortical neurons in reaggregation cultures
Ajioka I, Nakajima K.
Eur J Neurosci. 2005 Jul;22(2):331-42.

Commissural neuron identity is specified by a homeodomain protein, Mbh1, that is directly downstream of
Math1

Saba R, Johnson JE, Saito T.

Development. 2005 May;132(9):2147-55.

Neuronal generation, migration, and differentiation in the mouse hippocampal primoridium as revealed by
enhanced green fluorescent protein gene transfer by means of in utero electroporation

Nakahira E, Yuasa S.

J Comp Neurol. 2005 Mar 14;483(3):329-40.

A NUDEL-dependent mechanism of neurofilament assembly regulates the integrity of CNS neurons
Nguyen MD, Shu T, Sanada K, Lariviere RC, Tseng HC, Park SK, Julien JP, Tsai LH.
Nat Cell Biol. 2004 Jul;6(7):595-608.


http://www.ncbi.nlm.nih.gov/pubmed/18839345
http://www.ncbi.nlm.nih.gov/pubmed/18839345
http://www.ncbi.nlm.nih.gov/pubmed/18839345
http://www.ncbi.nlm.nih.gov/pubmed/18839345
http://www.ncbi.nlm.nih.gov/pubmed/18482404
http://www.ncbi.nlm.nih.gov/pubmed/18482404
http://www.ncbi.nlm.nih.gov/pubmed/18482404
http://www.ncbi.nlm.nih.gov/pubmed/18482404
http://www.ncbi.nlm.nih.gov/pubmed/?term=18344989
http://www.ncbi.nlm.nih.gov/pubmed/?term=18344989
http://www.ncbi.nlm.nih.gov/pubmed/?term=18344989
http://www.ncbi.nlm.nih.gov/pubmed/?term=18344989
http://www.ncbi.nlm.nih.gov/pubmed/?term=18344989
http://www.ncbi.nlm.nih.gov/pubmed/?term=18344989
http://www.ncbi.nlm.nih.gov/pubmed/?term=17558399
http://www.ncbi.nlm.nih.gov/pubmed/?term=17558399
http://www.ncbi.nlm.nih.gov/pubmed/?term=17558399
http://www.ncbi.nlm.nih.gov/pubmed/?term=17558399
http://www.ncbi.nlm.nih.gov/pubmed/?term=17558399
http://www.ncbi.nlm.nih.gov/pubmed/?term=17558399
http://www.ncbi.nlm.nih.gov/pubmed/?term=16413527
http://www.ncbi.nlm.nih.gov/pubmed/?term=16413527
http://www.ncbi.nlm.nih.gov/pubmed/?term=16413527
http://www.ncbi.nlm.nih.gov/pubmed/?term=16413527
http://www.ncbi.nlm.nih.gov/pubmed/?term=16413527
http://www.ncbi.nlm.nih.gov/pubmed/?term=16413527
http://www.ncbi.nlm.nih.gov/pubmed/?term=16641224
http://www.ncbi.nlm.nih.gov/pubmed/?term=16641224
http://www.ncbi.nlm.nih.gov/pubmed/?term=16641224
http://www.ncbi.nlm.nih.gov/pubmed/?term=16641224
http://www.ncbi.nlm.nih.gov/pubmed/17406448
http://www.ncbi.nlm.nih.gov/pubmed/17406448
http://www.ncbi.nlm.nih.gov/pubmed/17406448
http://www.ncbi.nlm.nih.gov/pubmed/17406448
https://pubmed.ncbi.nlm.nih.gov/16009138/
https://pubmed.ncbi.nlm.nih.gov/16009138/
https://pubmed.ncbi.nlm.nih.gov/16009138/
https://pubmed.ncbi.nlm.nih.gov/16009138/
https://pubmed.ncbi.nlm.nih.gov/16009138/
https://pubmed.ncbi.nlm.nih.gov/16009138/
https://pubmed.ncbi.nlm.nih.gov/16045486/
https://pubmed.ncbi.nlm.nih.gov/16045486/
https://pubmed.ncbi.nlm.nih.gov/16045486/
https://pubmed.ncbi.nlm.nih.gov/16045486/
https://pubmed.ncbi.nlm.nih.gov/15788459/
https://pubmed.ncbi.nlm.nih.gov/15788459/
https://pubmed.ncbi.nlm.nih.gov/15788459/
https://pubmed.ncbi.nlm.nih.gov/15788459/
https://pubmed.ncbi.nlm.nih.gov/15788459/
https://pubmed.ncbi.nlm.nih.gov/15788459/
https://pubmed.ncbi.nlm.nih.gov/15682392/
https://pubmed.ncbi.nlm.nih.gov/15682392/
https://pubmed.ncbi.nlm.nih.gov/15682392/
https://pubmed.ncbi.nlm.nih.gov/15682392/
https://pubmed.ncbi.nlm.nih.gov/15682392/
https://pubmed.ncbi.nlm.nih.gov/15682392/
https://pubmed.ncbi.nlm.nih.gov/15208636/
https://pubmed.ncbi.nlm.nih.gov/15208636/
https://pubmed.ncbi.nlm.nih.gov/15208636/
https://pubmed.ncbi.nlm.nih.gov/15208636/

SONICEL

LIMITED

www.sonidel.com
Hes genes regulate size, shape and histogenesis of the nervous system by control of the
timing of neural stem cell differentiation
Hatakeyama et al.
Development, Volume 131, Issue 22, Pages 5539-5550, November 2004

Mouse / E11.5

Generation of Reelin-Positive Marginal Zone Cells from the Caudomedial Wall of Telencephalic Vesicles
Takiguchi-Hayashi K, Sekiguchi M, Ashigaki S, Takamatsu M, Hasegawa H, Suzuki-Migishima R, Yokoyama M,
Nakanishi S, Tanabe Y.

J Neurosci. 2004 Mar 3;24(9):2286-95.

Mouse / E13.0

Multipolar Migration: The Third Mode of Radial Neuronal Migration in the Developing Cerebral Cortex
Tabata H, Nakajima K.
J Neurosci. 2003 Nov 5;23(31):9996-10001.

Mouse / E14.0

The in vivo roles of STEF/Tiam1, Racl and JNK in cortical neuronal migration
Kawauchi T, Chihama K, Nabeshima Y, Hoshino M.
EMBO J. 2003 Aug 15;22(16):4190-201.

Layering defect in p35 deficiency is linked to improper neuronal-glial interaction in radial migration
Gupta et al.
Nature Neuroscience, Volume 6, Number 12, Pages 1284-1291, December 2003

Mouse / E14.0

Serine 732 Phosphorylation of FAK by Cdk5 Is Important for Microtubule Organization, Nuclear Movement,
and Neuronal Migration

Xie Z, Sanada K, Samuels BA, Shih H, Tsai LH.

Cell. 2003 Aug 22;114(4):469-82.

Mouse / E11.5 / Spinal cord

Mammalian BarH1 Confers Commissural Neuron Identity on Dorsal Cells in the Spinal Cord
Saba R, Nakatsuji N, Saito T.
J Neurosci. 2003 Mar 15;23(6):1987-91.

Emx2 patterns the neocortex by regulating FGF positional signaling
Fukuchi-Shimogori T, Grove EA.
Nat Neurosci. 2003 Aug;6(8):825-31.

Roles of the Basic Helix-Loop-Helix Genes Hes1 and Hes5 in Expansion of Neural Stem Cells of
the Developing Brain

Ohtsuka et al.

The Journal of Biological Chemistry, Volume 276, Issue 32, Pages 30467-30474, 10 August 2001

Mouse / E12.5_E13 / E14_E15 / E16_E17

Efficient in utero gene transfer system to the developing mouse brain using electroporation: visualization of
neuronal migration in the developing cortex

Tabata H, Nakajima K.

Neuroscience. 2001;103(4):865-72.



http://dev.biologists.org/cgi/content/abstract/dev.01436v1
http://dev.biologists.org/cgi/content/abstract/dev.01436v1
https://pubmed.ncbi.nlm.nih.gov/14999079/
https://pubmed.ncbi.nlm.nih.gov/14999079/
https://pubmed.ncbi.nlm.nih.gov/14999079/
https://pubmed.ncbi.nlm.nih.gov/14999079/
https://pubmed.ncbi.nlm.nih.gov/14999079/
https://pubmed.ncbi.nlm.nih.gov/14999079/
https://pubmed.ncbi.nlm.nih.gov/14602813/
https://pubmed.ncbi.nlm.nih.gov/14602813/
https://pubmed.ncbi.nlm.nih.gov/14602813/
https://pubmed.ncbi.nlm.nih.gov/14602813/
https://pubmed.ncbi.nlm.nih.gov/12912917/
https://pubmed.ncbi.nlm.nih.gov/12912917/
https://pubmed.ncbi.nlm.nih.gov/12912917/
https://pubmed.ncbi.nlm.nih.gov/12912917/
http://www.nature.com/neuro/journal/v6/n12/abs/nn1151.html
https://pubmed.ncbi.nlm.nih.gov/12941275/
https://pubmed.ncbi.nlm.nih.gov/12941275/
https://pubmed.ncbi.nlm.nih.gov/12941275/
https://pubmed.ncbi.nlm.nih.gov/12941275/
https://pubmed.ncbi.nlm.nih.gov/12941275/
https://pubmed.ncbi.nlm.nih.gov/12941275/
https://pubmed.ncbi.nlm.nih.gov/12657654/
https://pubmed.ncbi.nlm.nih.gov/12657654/
https://pubmed.ncbi.nlm.nih.gov/12657654/
https://pubmed.ncbi.nlm.nih.gov/12657654/
https://pubmed.ncbi.nlm.nih.gov/12872126/
https://pubmed.ncbi.nlm.nih.gov/12872126/
https://pubmed.ncbi.nlm.nih.gov/12872126/
https://pubmed.ncbi.nlm.nih.gov/12872126/
http://www.jbc.org/cgi/content/full/276/32/30467
http://www.jbc.org/cgi/content/full/276/32/30467
https://pubmed.ncbi.nlm.nih.gov/11301197/
https://pubmed.ncbi.nlm.nih.gov/11301197/
https://pubmed.ncbi.nlm.nih.gov/11301197/
https://pubmed.ncbi.nlm.nih.gov/11301197/

