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Functional analysis of gene mutation of SRF coactivator MKL2
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(COWTHIZE & i T & 7z, #1445, MKL 7 7 X U —0 15> MKL2 28 3 PAfE 227 k7 AREE(ASD)
DIFRBR T A Td 5 & WS S/, ASD TR 5415 MKL2 BAGT-O de novo ZE5 D 1 D1
MKL2 @ BLfHICH T 2 b v b F Iv~O—HEBRTH Y, ZORBRT LF =0 MY
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SRF {KAF IR GIE T2 L L —07, BRIRISETCIEDOEHEMEN L T2 2 L 2R LT, £ Z TR
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Abstract

We have focused on megakaryoblastic leukemia (MKL) family members, which have actin-
binding motifs and function as transcriptional cofactors of serum response factor (SRF). MKL is
suggested to act as a linker between “morphological change” and “gene expression”. It has been
proposed that MKL1, released from G-actin via Rho signaling, translocates into nucleus and

increases SRF-mediated gene expression. Recently, it has been reported that de novo mutation of
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MKL2 gene is a risk factor of autism spectrum disorder (ASD). In this report, it is showed that
the de novo mutation of cytosine in the MKL2 gene encoding B1 domain into thymine resulted in
the substitution of 299t Arg into Trp. Our previous study showed that mouse MKLZ2, which is
introduced the mutation mentioned above, decreased the dendritic complexity in neurons, without
affecting the activity of SRF-mediated transcription. To confirm these results, we challenged to
construct the expression vectors for expressing human MKL2 and its mutant and analyze their
function in neurons.

[Key words] SRF (serum response factor), megakaryoblastic leukemia (MKL), gene expression,

morphological change, autism spectrum disorder (ASD)
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MKL 1% SRF a7 7 F_X—2—ThH D LFRFII, 77 TFUofias o7 EL LTOBRELED
2=— 7 05 TH D, MKL iE Rho ¥ 7 FAADIFMHEALIZEEN G-T7 7 F o bRl L, BPICHAT
L C SRF NMEMEEAG TR B Z HIH 25 2 & 23RBS TV % (Tabuchi, 2006 ; X 1), —J, ASD T
RO HD MKL2 Bfa FEANZEILD 1 2L LTHE SN TWS de novoZE R 1%, MKL2 # >3 H

1P D 299 FH DT AX =% a—RT5a KUICGGIB MY T v 7 7 & a— RT3 5ITGG)

BT 5D ThHHWNeale et al, 2012 5 X1 2), 207 I/ BiEkiE~ Y A THHEFENLTND
EROEREZ~ T A MKL2 (mMKL2)IZ# A4 5 &, SRF (KM GIEMIT B E 2T 20— 05, #f
WISk ie OBMEME LI L 7= (data not shown), ARFFETIE, b b MKL2 (hMKL2)#EA 7% A
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cgtagcaaaaagtgcaaagatcccaaaccacgggtaaagaagttaaag

hMKL2EFPEE . o v ¥ ¢ k D P K P RV K K L K

cgtagcaaaaagtgcaaagatcccaaaccatgggtaaagaagttaaag

hMKL2ZERE o o O D P K P WV K K L K

cgtagcaaaaaatgcaaagatccgaaaccgegagtgaagaagcttaag
mMKLzEEgRSKKCKDPKPRVKKLK

cgtagcaaaaaatgcaaagatccgaaaccgtgggtgaagaagcttaag
mMKL2 ZRE R S K K C K D P K P WV K K L K

2 hWKL2 EIEFD R A A UBES & U ASD EBED H HEEFEIIZEL

A&

[FEERGB L PCR KIR] b RMEE B3R Total RNA (Clontech) 1 pg % SuperScript IT RT
(Invitrogen)!Z X AW HRERIGIZHE L, cDNA 74 77 U —%457=, FIEITUEEDOLIEIO®REIC
#t U 7-(Ishikawa et al, 2013), PCR 2% Prime STAR Max DNA Polymerase (TaKaRa) %
W, A—H—07 v ha— KL TT>7, €D PCR EW % Wizard® SV Gel and PCR Clean-Up
System (Promega)ic X W fF#LIL, DI OKISIZAV,

[In-Fusion 7 r—=)7#] In-Fusion HD Cloning Kit (Clontech) % f\>, X —HF—n 71 k=
—/VIZHEL T,

[Ehr i Rr9Z BB A ] KOD-Plus-Mutagenesis Kit (TOYOBO) % vy, A—A—D 71 ha2—{Z
HEU T,

[FEEm#R L OKRBEOREE] KE DH5 o (TOYOBO)Z MV, A—D—07 1 ha—/LZHEL
Too EUTzan=—ZHEEL, 100 pg/mL O7 ) v &2REA L LBE#T, 37C T 16~18 B
MRS E 1T -7,

[7F 23 PR BHEETOREIZH N HERT Wizard® Plus SV Minipreps DNA Purification

System (Promega), F 7 VAT =27 ¥ a VIZHAWBEOT T A FERIZITZ NucleoBond® Xtra
Midi EF (TaKaRa)& F\y, Wb A—HT—D 71 ha— WIH#L TiT- 7,
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[ —2 = 2fiEHT] ABIPRISM 310 % 7=i% ABI PRISM 3130 (Applied Biosystems) % f\ 7= % ¢
v 7Y —ERuk#EI D%, GENETYX-SV_RC (Genetyx) % Vo fEHTIC & 0 MBS A R E L 72,

[NTH3T3 fifaoi&E L O s 7E A] NIH3TS #8285 L O Lipofectamine (Invitrogen) &
AW FEAL, SFZEEO LRI O S 124E U 7= (Ishikawa et al, 2013),

[SDS-PAGE B L U'D = A& T iy FUAFRED LRI O EIZHE U7z F1LTIT - 7z(Ishikawa et
al, 2013), ERA LB EARBEITIUTO LB Y TH D : —kPLE ; anti-mouse Myc (Cell
signaling) (1:1000), anti-rabbit GFP (Medical & Biological Laboratories) (1:1000), anti-mouse o
tubulin (Sigma) (1:1000), —¥$ifk ; anti-rabbit IgG HRP (Amersham) (1:5000), anti-mouse IgG
HRP (Amersham) (1:5000),

S

(281 bMKL2 BZFD7 a—=7] bt MEEHDK Total RNA 235 L cDNA 21572 4%,
LLTFDFF A ~—%H\z PCRIC LY hMKL2 #fx 1% H#iE L7z ;
5-GAGCTCGGTACCCGGGGATCctgtcttcagaageetetca-3’,
5-CAGGTCGACTCTAGAGGAT Ctctcagaaaagaaatctgtgacg-3’, < fragment % In-Fusion cloning
B X pUCLY vector ICHLAIAA T, — 27 =0 ZENTIZ LV Insert OEF % [EE LT,

[EB 2 Myc ¥ 7ft& hMKL2 EH A7 X —OERL] Insert fragment (%, pUC19-hMKL2 <7
B—%PH L L, UTFOF I 4 ~—% M7= PCREIFIC L 0157 ;
5-TCAGAGGAGGACCTGatgatcgatagctccaagaa-3’,
5-CATGTCTGGATCCCCttagtcccatggeageggta-3’, Vector fragment |%, pCMV-Myc ~7 % —
(Clontech) &8 & L, LA FOT J A ~—% 7= PCREIEIC & 0 157 ;
5-GGGGATCCAGACATGATAAGATAC-3, 5-CAGGTCCTCCTCTGAGATCAGC-3, £ Ei D
fragment % In-Fusion cloning JEIZ KV #ifE L7, > — 27 = REMTIC L REORFIZ R L,
pCMV-Myc-hMKL2 (#4781~ 7 2 — & AF4E L7 (4 3),

[E5 3 HAFRNEREAICL S hMKL2 EEZEOER] 5L pCMV-Myc-hMKL2 (B /£7)
Ry —%ER L L, KOD-Plus-Mutagenesis Kit % N CEHNRFRAE RE A 21T > 72, Inverse
PCRIZIFLLF D7 T4 ~—% 72 ; 5-tgggtaaagaagttaaagtaccaccaatacattcecaccag-3’,
5-tggtttgggatctttgeactttttgetac-8’, F Dk — 7 T2 AEHTIC L W 2R OS2 H#EE L, pCMV-
Myc-hMKL2 (ZZF#H) <7 2 — 25 L7=(X 3),
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hMKL2:# {=F I ——
(Insert fragment) ..ccacgggta... ..ccatgggta...
P R V P W V
o S = S
o Arg B Trp
Myc%% //,v’ //,,,/
//Q /// oo
b o In-Fusion cloning | | M RMTREA (/
// / (=E2) \ (E=83) \
( PCMV-Myc~ 75— ‘\\ %
(Vector fragment) \\\
~——— N ——
\\ S NG
\\Q\v/) pCMV-Myc-hMKL2 (54 &) pCMV-Myc-hMKL2 (ZR %)

B3 Myc 2 J{FE hMKL2 RIERY 54— (FAERESLUVEERR) EHOR

[£Br4 KRNI F—DBEANLDF 7 HFEBL] #E L7 pCMV-Myc-hMKL2 (£74:71),
pCMV-Myc-hMKL2 (ZRA) D~ 7 % —% NIH3T3 Ml Bis -8 A L1z, £k, ¥ 3JK
EEULL Y = AZ 7 my NeATo iR, TAENRBRED 2 37 BRBNGED biv/(X 4),

TF hMKL2 hMKL2
L empty H4ER EZER

Myc SN s s S — 150
GFP
T G ey S— —
— 25
a-Tubulin

D e e G O 50

4 BERBIUVERE WKL BRAI 2 —BAICK 52 VNV EHR

R -RE

hMKL2 #5107 v—=2 7B L, AR LOZERR hMKL2 ORBANT ¥ —2FhZEh
W LT-, £7-, Th 65 NIH3T3 AW TIERICHZ 37 B E LTHRET D 2 L 3R T
7o A%, NTH3TS Mifa-criiiin g vy, B4R L OVERA hMKL2 OFESS, Th H23 SRE
(RIFPEIR BRI 5 2 D BIC B L ClT 2 5, & 512, BRI L O R hMKL2 23 f s
faDTEREIZ 5 2 D BIZDOW T, Sholl ¥, BRI E, A1 VTEHE - HE e & OBLED b T
LTV PETH D,
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