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Pathophysiological mechanisms for microcephaly and macrocephaly
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There are no therapeutic methods for microcephaly and macrocephaly.
Moreover, pathophysiological mechanisms underlying these neurodevelopmental disorders remain
unclear. Therefore, we had tried to generate novel kdm5c mutant cell and mouse models by using
CRISPR-Cas9 system for developing models of microcephaly and macrocephaly.

At first, we developed the cell models. And, we also analysed the gene expression levels in the
cells and brains of Kdm5c mutant mice which has been showed microcephaly. As a results, we found
that some genes of the neural differentiation category were up-regulated in the cells and brains of
Kdm5c mutant mice. And also, we found novel KDM5c binding protein which has been thought as a
regulator of neural differentiation.



B X C—19,. F—19—1, Zz2—19 (@)

1. BB Y WO 5

INRD 2 %12 b B S ERER, BRI TS o2 SR LT\ D,
PRRFSERE VLTI, NERESCRIEDIE2, MBS, BPE, EEXRZEMERES, <
Ao b, TEBNREE 7R & Ok IRERR R BN D, £, < OBE THEEDIERMNRIEL T
F O, FEFITEMERREEZ B LTV DT, BIETHARRIBEIEITMESL L T, =
IE TOMFEIZ L o T, FRFEEREE OFERD 5 B MBYREE L B PRE/R LIk 241580k
FIIZHME S, TREIEOMNL A~ CTHER LT 5, Los L, /NERECKIHE 2 EM D
RE SICEF 2 X T2 TIERA~OIEFEIT 2L TOMES RIS NRZ 0,

MRS EDOFRNER T & LT, BIEETIZE L OBBEFBFEE SILTWDH D, Kdmbe
/ Jaridle H % D—>T&® 5 (Jensen et al., Am. J. Hum Genet., 2005), FRINDKHL
BFRAIC L D & Kdmbe BIRTAEREFiOBENL AR BI51. ARY BART-. MECPZ Bi5T
WCEBEZFFOBREFIZIRNTAERHIZZ N ERREINTWS (de Brouwer et al., Hum.
Mutat., 2007), BAREMNIZEWTY, Adnse B FERZFFOBENREINTEY, It
WAOBEIE O WK ER - TH D (Fujita et al., Clin. Genet., 2016),

Kdmbe 13 A P H3 D 4AFEHDY AT DY VEEEER TH Y . EITEEGHIE D
B %495 (Iwase et al., Cell, 2007), Z O Kdmse DOBAGFIEFNT L - T, /NEIESCK
GHSE., AIABETE, HPE, EEXRMZEMEEE WRITE R SR4 ERBSGI g Sh
ZEMBEICHE SN TWS (Ounap et al., Eur. J. Med. Genet., 2012), BHBRZEWNZ &
(2. Kdmbe BAGTIZERN B HMPEEFEDBE D H 6 28% T/INHIENA DL, 16% D EHE
TIIKREIEN A HND, DF V| Kdnse BIsTEEIZ L > CTNEIE (microcephaly) & KEH
JE (macrocephaly) OGN EEZ S b,

2. WO B

AWFFERREIZ 31T 2 BAOIE, /NERER K ONKIEDREA I = X A& L, MoK E X
DR 7 S TSRS EEEF T DIRIEL KT 22 & TH D,

ZIVETOMFFEIT Lo T, MIRIEEEE DR D 5 B B FHESCRAEE 72 S5 2 pk
FIXBHERE ST DD, /NEIEC KIFE 72 EDIMO K & S O FLE X, AR R E DR
Wz T LB NN BIGFEE NI Z TR e S, RIERMH S DBZ,

% ZC, Kdmbe AR TERIZEDMORKE SORFEZ 51 L-Ub, il -~ f# ik (=
U R) LUV TN U, ZOJRREA I = XL E MRS 2 Z E BEO B TH %, S HITIEL,
ZOFRRNOHE LN MAE & & ITHIRFE R E (T A 6 3L D /NFE R K EFAE DStk 2 $Fi
T DR R IRERIE O A HiE T,

3. BRIk
OFFHMWET VB L O~ T RAETABNLHT 7 A RR7 X — D4

CRISPR/Cas9 ¥ AT A% N Kdmbe Z5Bflads L OV~ 7 R % (E4 57201075 A
NOMEELZIT ST, F7o, b MEEKDM5e ZIREPRBLT 57200077 A I RHEE LT,
QM ER LN T v AT 2T v a v

FRETHE LT T A I N Neuro2A Mk, ~ 7 A4Rigspfliie, ~ v X ES fifld~ k=



VAT 27 a rwTV, MR GEREF K OIS ~ D o bR R A G L 7=,
@ Kdmbe Z2Ha~ 0 A OAPREAIR S L OMMREARIZ 3817 2 faFEI0 B AR T IS BLARAT
/NBRRE R 2D Kdmbe 225 (=2 Y1 1K) ~ U 2AOPMREFERAREHIAL 72 & QNI M
KEAEk7> B RNA fhHH A 1TV RNA-seq (2 L 2 MEREAOE R 1 I8 BURENT 2 S0t L 7=,
@FH Kdmbe fEEEHEDORIED 72D GST-pulldown & Mass spectrometry fEMT
GST @A b MAS KDMbe & /37 B ARG L, kakshin L iBF LT, GST b — X% ]
WT KDMse Z N7 B EfEEZ o\ Baiit Lic, £ot%, it AEKvk#E L, Mass
spectrometry CHEAT L7,

4. WRIERCR
D Kdmbe 72 BAMIE T T /L DL
WS L= %FE7 T A3 FEEA LT Neuro2A MlfLIS & OV o7 A BRI 2 fHT L 7= &
ZAH/NFRER G & 2 AR AT A LA T, #hRRa~ 0 A THE ST,
@Kdmbe ZEFh~ 7 A DMFRAILFS X OMGHLER I 3510 2 MEFRA0E (= 1B AT
HEFEHEAR IS BT ORERD B | Kdmbe 25 (=7 V1 1 KIR) ~ U 2Ol Fs
F O IZ I T MR~ D b 2 T8 2 B s 1R DO FEH DS IO R 2 s 1)
L7 AT YT ~OUICED BB FRERIGH SN TWD Z EBRH LN E T (X
1A, B),
1 : MERERE S T BUIRNT T — & % GO classification fifAT L 7=/ 5%

A ZEH~ T 2 Ha O FEBUE AR S+ B 2 5~ 7 ARTHAYE D FE B A EIs T
synaptic signaling positive regulation of
long-term synaptic...
positive regulation of astrocyte
neuron projection... development
positive regulation of Inteigr:in rCEItIi s;ljrface
neuron differentiation eractions
astrocyte
. differentiation
aging
| . neuron migration
0 5 w w w
-Log10 (P) 0 5 10
-Logl0 (P)
@Al o3 1k 2 i3 5 87 7= 72 Kdmbe #5468 FVE O FE
N 2
EAT I =7
Mass spectrometry OfENTIZ XLV HF7=72 Lane 123 4
KDM5e & # w37 B A RE LTz (X 2, lane2),
O A S R TS B KDMBe & % 1
JELITHEALEHEN EL R L (X2, laned), ~HH Lanel: GST
PLEDRRENS | Kdmbe 28 B LY - /| Lane2: Wildtype KDM5c-GST
YU (7 Y1 1RE) IE, ARG M Lane3: mutant#1 KDM5c-GST
DOIERTLHEI I D Z & T, FhREErHi L O HE5E '.' { Lane4: mutant#2 KDM5c-GST
D S, EORR E UTNEN| E i 2 -

INDZENTREINT, Fo, MR ~D

itz il LT 2 877272 Kdmbe D& & > \
WIBEERE Lz, £DH /37 L ER Kdnbe TITREA 385 FE Y |
EESNTLE ) e E 22 & k)T,

PR~ D 43 kAN L




5 5 1 0

Ito Hikaru Nozaki Kanako Sakimura Kenji Abe Manabu Yamawaki Shigeto Aizawa Hidenori 46

Activation of proprotein convertase in the mouse habenula causes depressive-like behaviors 2020

through remodeling of extracellular matrix

Neuropsychopharmacology 442 454
DOl

10.1038/s41386-020-00843-0

Cui Wanpeng Aida Tomomi Ito Hikaru Kobayashi Kenta Wada Yusaku Kato Shigeki Nakano 40

Takashi Zhu Meina Isa Kaoru Kobayashi Kazuto Isa Tadashi Tanaka Kohichi Aizawa Hidenori

Dopaminergic Signaling in the Nucleus Accumbens Modulates Stress-Coping Strategies during 2020

Inescapable Stress

The Journal of Neuroscience 7241 7254
DOl

10.1523/JINEUROSCI .0444-20.2020

Nozaki Kanako Ito Hikaru Ohgidani Masahiro Yamawaki Yosuke Sahin Ezgi Hatice Kitajima 162

Takashi Katsumata Seishi Yamawaki Shigeto Kato Takahiro A. Aizawa Hidenori

Antidepressant effect of the translocator protein antagonist ONO-2952 on mouse behaviors under 2020

chronic social defeat stress

Neuropharmacology

107835 107835

DOl
10.1016/j -neuropharm.2019.107835

Yamawaki Yosuke Shirawachi Satomi Mizokami Akiko Nozaki Kanako Ito Hikaru Asano Satoshi 131
Oue Kana Aizawa Hidenori Yamawaki Shigeto Hirata Masato Kanematsu Takashi
Phospholipase C-related catalytically inactive protein regulates lipopolysaccharide-induced 2019

hypothalamic inflammation-mediated anorexia in mice

Neurochemistry International

104563 104563

DOl
10.1016/j .neuint.2019.104563




Yamawaki Yosuke Yoshioka Norika Nozaki Kanako Ito Hikaru Oda Keisuke Harada Kana 1680
Shirawachi Satomi Asano Satoshi Aizawa Hidenori Yamawaki Shigeto Kanematsu Takashi Akagi
Hiroyuki

Sodium butyrate abolishes lipopolysaccharide-induced depression-like behaviors and hippocampal 2018
microglial activation in mice

Brain Research 13 38

DOl
10.1016/j -brainres.2017.12.004

Ito H, Nozaki K, Aizawa H.

Up-regulation of proprotein convertase in the mouse lateral habenula causes depressive-like behaviors through activation of
Matrix metalloproteinases.

43

2020

Ito H, Asakura Y, Asakura A

Generation of myogenic stem cells from iPS cells via blastocyst complementation.

66

2019







