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Altered Cortical Dynamics and Cognitive Function upon Haploinsufficiency of the Autism-Linked Excitatory
Synaptic Suppressor MDGA2.

Connor SA', Ammendrup-Johnsen 12, Chan AW, Kishimoto Y3, Murayama C?, Kurihara N3, Tada A3, Ge Y2, Lu H2, Yan R2, LeDue JM?, Matsumoto H>, Kiyonari
HS, Kirino Y3, Matsuzaki F?, Suzuki T°, Murphy TH2, Wang YT®, Yamamoto T°, Craig AM'°.

Neuron Sep 7 2016
* Article: http://www.ncbi.nlm.nih.gov/pubmed/27608760
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TEDENRRY o NS g, *  MMdgazs/+ Mdga2 Knocl.(out Is Lethal and Haploinsufficiency Increases Excitatory
AR s 0.1 5 |_' [ Mdga2+- Synapse DenSIty o
5";}& 8 . 36 (A) Genotype distribution of P14 pups from MdgaZ*/- crosses. Few Mdga2+*~
Bt E 2 E4 pups survived and these survivors were runty
Fe N 5 2 ~ (B) B-galactosidase activity expressed from the MdgaZ locus is shown with
i 7 o8 7] 7] 2 .
N 2 0.2 g NS development as a readout of the MDGA2 expression pattern
. 2 ol P . .
e : % 0.0 @0 (C-E) Asymmetric (red arrow) and symmetric (yellow arrow) synapses are
T ¥ad : Exc Inh Exc Inh T . . . .
: indicated in the representative images from hippocampal CA1 stratum
G NS H pyramidale and radiatum (C). MdgaZ2*- mice showed a selective increase in
i 157 =% € 151 Ns the density of asymmetric synapses (Exc) in stratum radiatum (E) as compared
£ 10l % a = Wwith WT mice with no difference in the number of symmetric synapses.
F < Stratum pyramidale (D) showed no difference in either asymmetric or
3 &l o symmetric synapse density
7} 5 s 5 . .
9 o (F-H) Morphological measures from asymmetric synapses showed no
0- o ol significant difference in spine width, synaptic vesicle number per terminal, or

postsynaptic density (PSD) between Mdga2*~ and WT mice. (I and J)
Immunoblots revealed an upregulation of postsynaptic NL1 and PSD-95 family
MAGUK proteins in Mdga2+*~ hippocampal CA1 and for MAGUKs in PFC, with
no significant change in level of NL1 in PFC



01. 5 HQl 4] A+ OlE S

2. XH| AHEZY Fof HE miRNAS| A& HM S8 24

= =

Nat Neurosci. 2016 Aug 29. doi: 10.1038/nn.4373. [Epub ahead of print]

Genome-wide, integrative analysis implicates microRNA dysregulation in autism spectrum disorder.
Wu YE'2, Parikshak NN'-34 Belgard TG'?, Geschwind DH"24"5,

Nature Neuroscience Aug 29 2016

* Article: http://www.ncbi.nlm.nih.gov/pubmed/?term=Genome-wide%2C+integrative +analysis+implicates+microRNA+dysregulation+in+autism+spectrum-+disorder
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BA9
(prefrontal)
a b mRNAs downregulated
Targets of brown 1.4 miRNAs upregulated wributory in ASD brain (enriched
module miRs (0.036) in ASD brain _ComZ———" " for genes related to neuronal
The strongest | Targets of magenta 6 hsa-miR-21-3p, and synaptic function)
targets module miRs |____ Yellow miANA | hsa-miR-23a-3p, Con
Targets of yellow I! module I fﬁbUr
module miRs 4 O,
o - Targets of brown
BA41/42/22 = ) module miRs
(temporal) : 2
) The most conserved | Targets of magenta
lCerebellar vermis targets module miRs 05.3\0“]
Targets ot yelow [obieh 0 miANAS oo
242 RNA samples from 3 brain regions (131 ?g; ?g, éb‘ N o & 2O (_II:ODg'_l{()) ) d.ow:é?lt.:latled
samples from 55 ASD cases; 111 samples Q\A Q\e D <O N Brown°dm||R in rain Conpr . .
from 42 controle) & & module e e SR % mRNASs upregulated in ASD
J q;@t’ é@ Down in ASD Up in ASD T brain (t_enrlched for genes related
@x\ q& to immune/inflammatory
l QF@ \)Q@ response)
I~
lllumina small RNA library preparation and
50 bp single-end sequencing o f ff . f f f o
Enrichment for ASD-affected mRNAs and mRNA modules in the top targets of ASD-affected miRNAs.
V

l

Known and novel miRNA identification and
quantification

/ \

Weighted gene coexpression J

network analysis
Target prediction, gene list J

Differential expression analysis J

enrichment analyses, integration with RNA-
seq data

1 Dendrogram showing miRNA coexpression modules defined in 109 cortex samples.

Experimental validation in human neural
progenitor cells




01. 5 HQl 4] A+ OlE S

3. M7 A 7|2 L BN 5 URY MAYE I8 QLA x4 prrme

Adv Mater. 2016 Sep;28(34):7365-74. doi: 10.1002/adma.201601900. Epub 2016 Jun 15.

Triboelectric Nanogenerator Accelerates Highly Efficient Nonviral Direct Conversion and In Vivo
Reprogramming of Fibroblasts to Functional Neuronal Cells.

Jin Y', Seo J?, Lee JS', Shin S?, Park HJ', Min S', Cheong E', Lee T3, Cho SW*?°.

Artlde. http://www.ncbi.nlm.nih.gov/pubmed/?term=Triboelectric+ Nanogenerator+Devices%3A+Triboelectric+ Nanogenerator+Accelerates+Highly+Efficient+ Nonviral+ Direct+ Conversion+and +In+Vivo+Reprogramming + of + Fibroblasts +to+ Functional + Neuronal+Cells
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PLoS One. 2016 Aug 15;11(8):e0161227. doi: 10.1371/journal.pone.0161227. eCollection 2016.
Thought-Controlled Nanoscale Robots in a Living Host.

Arnon S', Dahan N', Koren A', Radiano O', Ronen M', Yannay T', Giron J?3, Ben-Ami L3, Amir Y23, Hel-Or Y, Friedman D?, Bachelet I3.

* Article: http://www.ncbi.nlm.nih.gov/pubmed/?term=thought+controlled+nanoscale+robots
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