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Pathophysiological analyses of PLEKHG2, a responsible gene for
neurodevelopmental disorders, during corticogenesis
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Homozygosity of the p.Arg204Trp variation in PLEKHG2 (PLEK2) is responsible
for microcephaly with intellectual disability. However, the role of PLEK2 during neurodevelopment
remains unknown. In this study, we analyzed PLEK2 function during cortical development in vivo. The
variant in PLEK2 (PLEK2-RW) showed decreased guanine nucleotide-exchange activity for Rac and Cdc42.

Acute knockdown of PLEK2 using in utero electroporation-mediated gene transfer delayed dendritic
arbor formation at postnatal day 7 (P7), perhaps because of impaired Rac/Cdc42 and PAK1 signaling
pathways. Axon pathfinding was also impaired in PLEK2-deficient neurons. At P14, knockdown of PLEK2
was observed to cause defects in dendritic spine formation. Collectively, these results strongly
suggest that PLEK2 has essential roles in the maturation of axon, dendrites, and spines. Moreover,
impairment of PLEK2 function is most likely to cause defects in neuronal functions that lead to
neurodevelopmental disorders.



B X C—19, F—19—1, Z—19 (@)

1. FREBBYHIOER

/NERE - FIAYBETE AR5 F PLEKHG2 13, MRS TERL « FEEICHADKE 2 R4 2 L s
P py, PR BRI 2 A ERIIECAHTHY . TOBEBTER (c.610C>
T/p.Arg204Trp) DIRREFEREIIARMITZ -7, HEEH LM EIZ, PLEKHG2 7 Rho 7 7 X U —{&43

Y8 GEHE TH D Rac/Cded2 GHITZREDHIFEIAF) D MBI ROE D BRI Eh >
TT =X 7 VAT RRER T THDH T L aim CHRE L e
— N

T% f:o ﬁ‘fci?b?b PLEKHG?2 Lj:\ Rac/Cdc42 77‘)“/1/%”@] @ o
BN LC AR O IR (b A £ 5 Fei, Bl - BB (i 2 >
BRHESTEA) - M (19 - BHRZE - o F 725w k| 24 & 4 -

U =75 . O TRADEE 2, T ORGED e BB
FEREA 2T D LTSN (). o .
(e

2. FRDOHEW
PRI 51T D PLEKHG2 O PEERE (MEGH - B8 - /b OhilfH) &, & OMREEIZ K 5 FEmkE
FORIEA =X LOMAZ BH & UTARITE 2 B Lz, BRI, FEEY O~ 7 A
fidl « kAR Z FHV T, = 7 R Plekhg2 (Plek2) DOFRSBUFEHT - FERAIBEREDER, BLO, & b
PLEKHG2 Z#(ZH¥Y 9%~ 7 A Plekhg2 p.Arg200Trp (Plek2-RW) DZEAAVERMEAT - S
DIFRE A 7 = X MM 4T o 7=,

3. HFRDOFE

1) ~ v AFREEHINE, BAHARIZ 31T D Plek2 DFEBUMFAT : HAF L 7= 4t Plek2 HilEkz FIW T, AFiE
EERE (BRZE 135~ 30 H) O 7 v, ARl Uiz o 7 A @S o 7 VETA
LTy MENTET R o7, Flo. REEEES ARG B5& 3~14 B) . #FERRE Uk
A 14~ 30 H) OWRT 7 4 VU OREREEITV, BT 17 7 A VR fRIT LT,

2) Plek2 OAFFEREMNT, 3 KON, Plek2-RW OFFREMRHT : H588 MR %2 FHV T Plek2 D 7
JVIENT, 35 XY Plek2-RW OMEIRFEYT (Gain-of-Function, Loss-of-Function, Dominant negative ™
RIE) BATIR o1z, — 5, MREFETEICRIT 5 Plek2 OABRERENRIERINT Tl ~ U A T ENIRT
MR SUEEFLIE & IV TR AR 14.5 B CINTENE Plek2 % BLNHI, & L < 1% Plek2 % BLMNH| T C Plek2-
RW 8BRS BLAAT720, B2 16, 42140, 7, 14 H H TIMA T A AREARZMERR L, MRAIIR O 8
Bl - @ - AL (R E . BRIRZSEIE . A5 VIEBER) ~OEE ARSI LT, %
7=, Plek2 23 tfAMin O FZRERIMENIZ B AXAY (cell autonomous) (2 F:729#&E %, PNIEM: Plek2 8T
N X 2 HIAEE 2R BUE AR IR g SR - BRRIGR DR E~ DB A BIET 5 2 L T L7,
S BT, BRFERBM 2 SET DIGFRIEGM 2 R T 2729, Plek2—Rac/Cded2 o 7 F /LR D
T = BB, BEON ST T =7 X=X DR ERE JERREY) DL AXa—&
BRaitirole,

4. BFERE

1) ~ 7 A Plek2 OFBUfEYT (518 1)

Pt Plek2 PLiAZMER L, ~ U AFRMEARRRIC R IT 2RIT 0 7 7 A VAN LTz, £ OREE,
FRER~ 7 A DKM « W T Plek2 2B 25 Z & MAEMD G EER~ 7 2 O T Plek2



DFBAPFERKAFHNCEAT D T LDV L7e, E7o, BB 2 AL 7a0i s | LT 7
T 2N Gy & 2T ARSI, Plek2 B RAME SALTWD T EVHI LT, RIT, FEAERE
FED Plek2 D JRTE & So MU B KV AT L7 /G, IaZE 14 B B OMERHINL, 4% 7+ 30
HHEOKRMEE 23 8, BEO 5@, MEHRE - CA1 BFOMRHIIIZ IR BB L WL 2 & %
B LT, o, BBV =2 —a EALORALED biL, WRIC, WEPRE R A
BT 5 Plek2 OAMNANFIEZ SFFHOC Y CRET L7z, B53 3 -7 HH T, MIE. #her, &
PRI BIZEL L Tz, & HIC B3 14 H B Tl B M F 7" AR~ — %7 —Synaptophysin,
i~ — 5 —PSD-95, X Ot )7 A~ —A —Gephyrin & EHNCILFIEL Tz, 2
D DOFERIN D Plek2 23, MR E, 8L OMREIE X v N U —7 BRI S T 5 etk
DRI,

2) Plek2 BInFAERIZ X DMRRFEEEE OFIEA T = X L OfHT (514 2)

/NERAE - FIRIREEOK & 725 & s PLEKHG2 22 (¢.610C>T/p.Arg204Trp) (2N T 5~ T X
Plekhg2 p.Arg200Trp (Plek2-RW) (Z X 2 MMz~ DREIZ OV T, BRESE L OVELZFN)
PERMENT & TRREMRAT 21T o 72, BEEMINR 2 W TR AT OFEF. Plek2-RW X Rac/Cdcd2—
PAKI ¥ 7V AR4 %8| &# Z ¢ Loss-of-Function TUER CThH 5 Z L NbhroT-, WIZ, T A
T E NI FIMER ZRALIEZ O THEAIIRN G Plek2 &/ v 7 X7 L (REERLH) . AR
HEEAOEBERGT Lo, TOME, IR ORIE - BENCITREEE 5 2 oo Ton, Atk 7
ARRICB W THEE RBMRBEEOERA2EZ R L (K1), S6IC4% 14 BREICEWT, #
WRELD AL VEEPKT T2 L2882 Uiz, £z, Plek2 / v 7 X0 2 K D BHRZEE
A4, Plek2 O it 7 =7 #— (Rac3, Cdcd2, PAK1) ZF B EHDHZ LIk o THh#ESH
HZ bRl (K2), —Ji, Plek2 / w7 #0344 7 B B RER O MG ER B 2 bR L
WMREF R R EMRAI (5528 2 A B) IZBW T H ERRICHER M REEN L O/ Z &5, Plek2
DIREEHI O TERERIBENC AARAIICBE S LT\ D 2 & 2R Lz, LU EDFERD D | ARsHie SRk
72 - BhSRIERIERIC VT, PLEKHG2—Rac/Cdcd2—PAK] ¥ 7' F VN EETHY . TDOT T
FTAARENT K L HIERGE S PRI DO FE R E 2 5| S 3 2 LRI S s, ARERIT.
PLEKHG2 2|2 L 2 /NIE « FIAREE OFIEME 2 N3 5 ECEHERMR L 8D,

Plek2/ v 05OV

ey \ . v EBYTFL HEEBET (nvivo) LRF1-RRO Plek2./ v U5 DY Lara-mme P2/ yoIoy
@ +Rac3 _+ Cdcd2 + PAKTEIER
l \ (Loss-of—Funcﬁ;:;;g DRI o IR
\ 1 B ETERZN Y \ I
: ¥
BRRRRE JITFIVRR BRRRFE e e

B 1 Plek2 SBUMNHIC & 2 BHRZERIEE~DEE (in vivo) B 2 BRI EIC BT D Plek2 ¥ 7T L Ofiat, BFERBIMO L A% 2 —F5R

<51 F3Ck>

1) Masashi Nishikawa, Hidenori Ito, Mariko Noda, Nanako Hamada, Hidenori Tabata, Koh-ichi Nagata,
Expression analyses of PLEKHG2, a Rho family-specific guanine nucleotide exchange factor, during
mouse brain development, Medical Molecular Morphology (54, 146-155, 2021)

2) Masashi Nishikawa, Hidenori Ito, Hidenori Tabata, Hiroshi Ueda, Koh-ichi Nagata, Impaired Function
of PLEKHG2, a Rho-Guanine Nucleotide-Exchange Factor, Disrupts Corticogenesis in
Neurodevelopmental Phenotypes, Cells (11, 696-696, 2022)



3 3 0 1

Nishikawa Masashi Ito Hidenori Noda Mariko Hamada Nanako Tabata Hidenori Nagata Koh-ichi

Expression analyses of PLEKHG2, a Rho family-specific guanine nucleotide exchange factor, 2021
during mouse brain development
Medical Molecular Morphology -
DOl
10.1007/s00795-020-00275-1
Hamada Nanako Iwamoto Ikuko Nishikawa Masashi Nagata Koh-ichi -
Expression Analyses of Mediator Complex Subunit 13-Like: A Responsible Gene for 2021
Neurodevelopmental Disorders during Mouse Brain Development
Developmental Neuroscience 1 10
DOl
10.1159/000515188
Nishikawa Masashi Ito Hidenori Tabata Hidenori Ueda Hiroshi Nagata Koh-ichi 11
Impaired Function of PLEKHG2, a Rho-Guanine Nucleotide-Exchange Factor, Disrupts Corticogenesis 2022
in Neurodevelopmental Phenotypes
Cells 696 696

DOl
10.3390/cel 1511040696

PLEKHG2

2020




NCK2 SH3 Rho

PLEKHG1

2021

Rho PLEKHG2

Neuro2022

2022




