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This study aimed to identi
fatty liver disease (NASH). Previously, we found that sphingomyelin synthase-related protein (SMSr)
displays phospholipase C activity. This led us to generate SMSr knockout mice using CRISPR-Cas9 to

determine whether SMSr is related to NASH in vivo. Two strains were obtained and are now being bred
for further study. In parallel, we searched for other novel PLC candidates based on the homology of
the SMSr gene (Gene name: SAMD8). As a result, we identified six new mammalian PLC genes and are

currently analyzing the enzymatic properties of these enzymes.

a novel phospholipase C linked to non-alcoholic




X C—19. F—19—1. Z—19 ({58)

1. #FZEBIAA S PO =
77 Y tu—/ (DG) I protein kinase C (PKC) FEZI1EMEALT 5 2 & T 7o) s & %
RTIEEE I FA By —Th D, RAKRY =¥ C (PLC) TR LR D7) i
VIR MR L, DG 2 PFEAET DR TH D, WA PLC ZIARAT 7 F VA /¥ h—Jb
(PI) (4,5) — VU v (PIP) OAEIE LT 2, PIP KRN PLC (PIP-PLC) @ 1 DN
n—=2 7 &=, PIP,-PLC iZ PI fA#falizn—ih & L CRICLMAtafifsliie (PUFA) &4
DG Z SR PEET D,

—J5C, WHLET D DG ORE X EaFfENEE (SFA) &4 DG (SFA-DG) T %, SFA-DG
FAREFER S OFRA T 7 Foral) v (PC) RHRAT7F ULk )—L7 I (PE) @
KA (BAEREE  PC H8RAY PLC (PC-PLC), PE #iEA PLC (PE-PLC)) 2k > CFEAET S
ZEDK 60 AERTM DI SN TWA, LacL, PC-PLC 3 L O PE-PLC IZiEMETE B, fiitid L
O EEFRRE SN TVRY, T, SFA-DG OEfE (PC-PLC i&MED L&) 4 oEhe
AEHIERE GET Vo — A VERFR A, BhIREE(GIE, 2%A, 11 BUHESRIGSE) LR35 2 & AR
ENTWD, L, DTFEEBRHDZD, EaaEE LI-EnER &3, SFA-DG
R D53 T HERE RS20,

5T, Fex 1L, SFA-DG ZiERAJIZ Y 2{k3 % DGkinase (DGK) §isozyme (DGK3) DFfA.
YER Z > 7B G, PC & PE ONIKIEIZ K- T SFA-DG Z 8RS HEET D X I E
(SMS-related protein, SMSr-1) Z% R L7z, $ 726, EHFEARH ThH -7 PC/PE-PLC % [FE L
77

2. WEEDHM

SMSr @ PLC {EPEICIER L, Mi%E{5 17 SFA-DG OZFEICHE T 2815 JE7 L a— L PEHE

B, BIRELIE, 23A, TANERFESE) CEET 200 G0EHONITHZEE2HBE LT,
FRUCAEAT L, SMSr @7 X FEELH A FREE I & B O FLEA PLC OIRIEZ A2 D,

3. WDk

(1) s TS ZEB DO NT : CRISPR-Cas9 & IV T, SMSr {51 (Samd8) @/ v 7 7 7 k<
A HRINL LT,

(2) BHEFSE PLC OEEIR : SMSr DA 2 F51%EIZ GenomeNet Bioinformatics Tools (Kyoto
University Bioinformatics Center) % 1\ »C KEGG GENES Database |2k X7 b b ¥ >3 H
B HTH PLC R 2 > /X7 B2 M5R LTz, iBEITH) 40kDa OMFLIE Y > X7 HEH 5z
PC-PLC {EMER B SNT=Z &M D, MBETE v b LI Z X7 BN bEIES 8D 40
kDa Rif& D ¥ > 7327 '8 % PC-PLC E#iZ v /37 E & LTz, MBS 7% & b cDNA (HEK293
f kNS 7 v—= 7 Lz,

(3) 15t PLC DEEEZLHINIEE DIEHT « 5t PLC 0 C KU Twin-Strep-Tag® (TS) & e L, ML
JEARNE O HEK293 F 7213 R H (BL21 %) (SRR BL S, Mz B L7z, B L 72 flfaz
HE IR A% | 2o o Bl L 72 1%, 15 D iv7e B % Strep-Tactin® % W27 7 4 =7 4 —27 v~ k
777 4—lftL, Var et MR R LT, Y R B R ) VIREE A
b (5mol%) ZIRML, 37° C T2HMA ¥ 2~— 3 %, Bligh& Dyer i CiEHH OIEE
ZHIH L, BESROSTE L DG % LC-MS/MS AW CER LT,

4. WrIERE
O SMSr / v 7 T 0 b~ ADO/ER

~ U ARG VERRHESERINE B3T3 M) 2 W\ C, #%FF L7z gRNA OZhH 2 MGk L7=, SamdS &5
F® CDS kit (# 2 /37EO N Kumfll) CTOMEZHERE, ~ U ADOZREINOBIEFUEZIT
ST, BIEETIZ2 RO SMSt / v 7 T U b~ ARGELN, BUE, BIA2 /o T 5, &
LA WE~ T ADOBNITE LT, TEKRFENAAL AT 4 BV o & — & OIL[FEFE CHEi
L7,

@ B L IE PLC f5ff & > X 7 O

T —HRX—= 2 VTR L7ofE SR, PC-PLC fEMliZ /37 G2 71 fik v b L7z, BLBRZEWNC
EA IEERE & ORISR SN D X N EREHRE e v b LT, BUTE, A PLC 2 HEK293
HIMLE KD cDNA (B F cDNA) LW 7 m—= 7 L, BESREMEZREEL TV 5,

@ b hAZ 4TI AKEEE 1 (SMS1) 133X A 7D PLC THD
R Dt PLC O SMSr & i b EAIFELIEO VY, SMS1 TR L, BERZHIME 23




77 FEHL SMS1 IFHERDOHEE Y
SMS &1 %7~ L 7=, PC-PLC, PE-
PLC BLWET I RRAKRZH /
—/L7 2 (CPE) & RkiBEHENE
(CPES) Zm9 Z NN ER
~7= (K1), SMS ¥ X CPES X
U UNEE (PC £721% PE) OAilEEE
War7 I NiciEET 06 (2
¥akoss) THY, SMS1IZ7 n—=
YITENTHLEBICEDET,
SMS JEHEDOHET H EHEZ HILT
Wiz, REFETHID T, £ 7 2 FIE
TFAE F T PC KR L, DG %
PEA 5 PC-PLC iM% R L 724,

Relative DG-producing activity (%)

120- Substrate: 16:0/18:1-glycerophospholipid

and/or d18:1/18:0-Cer
Analyte: 16:0/18:1-DG

21004 g m o

]
o
1

(2]
o
1

N
o
1

36.1%
22.8%

3.8%
B ND ND NOD ND

PE-PLC /&ML HTHZ L a7 L 207

77

WIZ SMS1 D IEHAFRAAIEE 2%t d 0 T

2 BRI A T, FOFEE, | Phospholipid  PC PC PE PE Pl PS PG PA :ISubstrate
SMS1 T3V F Uk (16:0 ; figRA Cor + — 4+ — = = = -

T DIERFESL : NEFE) oA LA
% (18:1) #&4A 9% PCIZxfT %

1 K58 SMS1 @ PLC iE M D214

BPRMEEZ R LIZ— T, 77% N (20:4) 72 E2liAEFisREE & PC IZxF9 5 PLC it

1% 16:0/18:1-PC & LE#E LT 15% &K
>7= (X 2), ULk XbH SMSI &
SFA/MUFA &4 PC (Z%I4 5 @M %
IRT ZEDRBHL N E R T,
SFA/MUFA-PC % SR INK o3 i
% PC-PLC 1349 60 4F-ATIZ M FLEEIZ THE
PER A &7z (BBA 116 166, 1966)
N, AHICEDLE CTEMEEENRHT
Hotze LTZN-T, SMSLIZEAZEL
KR Bz SFA-DG Z 3R pEAE
% PC-PLC TH DI LN RIB I I
77

Tricyclodecan-9-yl-Xanthogenate (
2 D609) X327 7 U T PC-PLC, ML
A O PC-PLC {&MEE L OV SMS 7%
MZ&FH%ET 5 (Drugs Exp. Clin. Res. 22,
2871966), %= Z T, D609 D¥EHl SMSI1
@ SMS/PLC IEPEIZ %9~ 2 F 28 2 514 L
7= (K 3), fEko®E@EY, D609 1%
SMSI1 @ SMS &M % [HZE u‘_o L s

Relative PC-PLC activity

2 FEHL SMS1 (X fnfsNhER/— A A0
fEAhEE & A PC & BIRPI K iET 5

Substrate: PC

Analyte: DG
125+
0,
& 100- - 73.1%
2 757 ?
e +
2 50+
©
o 25- 15.3%
o~ =00
0 1 1 1
O O O
RS _,.\9 6?‘9
™ \%
\6'0\ \Q;\\ \‘59\

L, PC-PLC {HFMHDOIHEIIZRD B
Rhotz, LXKV, D609 X SMS
L PC-PLC JEMEIZ x4 B BT F N
FNRR D Z LN TR E T,

PLEX Y, RAFZET, SMSr 2k <
FrariFLE PLC & LT SMSI %]
ETDHICE ST, YiklEFRlE, SMS
&M%, PC-PLC, PE-PLC k&
N CPE & kERTIEMEZ AT 5, &5
2, SFA &F PC \Zxd 5 i®IRM:%
IRTZ MBS, SMSI ITEFEELK
b HT-, YL PC-PLC O—FE T
HDZ LR IRIB I NI,

Substrate: d18:1/18:0-Cer Substrate: 16:0/18:1-PC

Analyte: 16:0/18:1-DG

1

1

Relative SMS activity (%

X 3 PC-PLC FHEAI D609 @ SMS/PC-PLC &

PEL

50

00

a1
o
1

o

16:0/18:1-PC Analyte: 16:0/18:1-DG

$ 150
- 2
o> = o°-
e
) G 1004 25
O
° T
QI) 50
o
[0]
=
=
1 1 % 0 T 1
DMSO D609 K DMSO D609

SIARI 7




7 7 0 7

Suzuki Rika Murakami Chiaki Dilimulati Kamila Atsuta- Tsunoda Kyoko Kawai Takuma Sakane 597

Fumio

Human sphingomyelin synthase 1 generates diacylglycerol in the presence and absence of ceramide 2023

via multiple enzymatic activities

FEBS Letters 2672 2686
DOl

10.1002/1873-3468.14735

Furuta Masataka Murakami Chiaki Numagami Yuki Suzuki Rika Sakane Fumio 13

Diacylglycerol kinase ¢ interacts with sphingomyelin synthase 1 and sphingomyelin synthase- 2023

related protein via different regions

FEBS Open Bio 1333 1345
DOl

10.1002/2211-5463.13628

Yamazaki Ayako Kawashima Ayane Honda Takuya Kohama Takafumi Murakami Chiaki Sakane Fumio 1868

Murayama Toshihiko Nakamura Hiroyuki

Identification and characterization of diacylglycerol kinase { as a novel enzyme producing 2023

ceramide-1-phosphate

Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology of Lipids

159307 159307

DOl
10.1016/j .bbalip.2023.159307

Yachida Naoto Hoshino Fumi Murakami Chiaki Ebina Masayuki Miura Yuri Sakane Fumio

299

Saturated fatty acid? and/or monounsaturated fatty acid?containing phosphatidic acids
selectively interact with heat shock protein 27

2023

Journal of Biological Chemistry

103019 103019

DOl
10.1016/j . jbc.2023.103019




Numagami Yuki Hoshino Fumi Murakami Chiaki Ebina Masayuki Sakane Fumio

1868

Distinct regions of Praja-1 E3 ubiquitin-protein ligase selectively bind to docosahexaenoic
acid-containing phosphatidic acid and diacylglycerol kinase &

2023

Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology of Lipids

159265 159265

DOl
10.1016/j .bbrc.2022.02.100

Hoshino Fumi Nakayama Maika Furuta Masataka Murakami Chiaki Kato Ayumu Sakane Fumio 57

Phosphatidylinositol 4,5- bisphosphate- specific phospholipase C 1 selectively binds 2022

dipalmitoyl and distearoyl phosphatidic acids via Lys946 and Lys951

Lipids 289 302
DOl

10.1002/1ipd.12356

Masuda Yuka Murakami Chiaki Suzuki Rika Sakane Fumio 602

Diacylglycerol kinase n regulates cell proliferation and its levels are elevated by 2022

glucocorticoids in undifferentiated neuroblastoma cells

Biochemical and Biophysical Research Communications 41 48

DOl
10.1016/j .bbrc.2022.02.100

31 4 2

Kamila Dilimulati ( )

25

2024




DG DG

128

2023

Fumio Sakane and Chiaki Murakami

Novel diacylglycerol production/phosphorylation pathways independent of the phosphatidylinositol turnover

The 2023 Molecular and Cellular Biology of Lipids, Gordon Research Conference

2023

PHOSPHO1 / C

2023

2023

PHOSPHO1 C

65

2023




Dilimulati Kamila, Murakami Chiaki, Atsuta-Tsunoda Kyoko, Inomata Sho, Kawai Takuma, Sakane Fumio

Human sphingomyelin synthase 2 exhibit phosphatidylcholine/phosphatidylethanolamine phospholipase C activity

96

2023

, , , Dilimulati Kamila, , ,

PHOSPHO1 C

96

2023

63

2023

65

2023




Kamila Dilimulati

2023

2023

Kamila Dilimulati

Orphan phosphatase PHOSPHO1 PHOSPHO2

66

2024

Kamila Dilimulati

Human sphingomyelin synthase 2 displays phospholipase C activity specific to phosphatidylcholine and
phosphatidylethanolamine in addition to SMS activity

66

2024

Kamila Dilimulati o

2024

2024




2024

2024

Kamila Dilimulati

PHOSPHO1 C

2024

2024

Kamila Dilimulati

Orphan phosphatase PHOSPHO2

2024

2024

Kamila Dilimulati

Human sphingomyelin synthase 2 displays phospholipase C activity specific to saturated fatty acid-containing
phosphatidylcholine and phosphatidylethanolamine

97

2024




97

2024

Kamila Dilimulati

Orphan phosphatase PHOSPHO2

97

2024

Kamila Dilimulati

Orphan phosphatase PHOSPHO1 C

97

2024

C SMS 1 SMS

2022

2022




2022

2022

64

2022

SMS 1

SMS

64

2022

45

2022




SMS 1

SMS

95

2022

95

2022

27

95

2022

E3

Praja-1 N

PA

95

2022




64

2024

Upstream and Downstream Pathways of Diacylglycerol Kinase Novel Phosphatidylinositol Turnover-independent Signal
Transduction Pathways

the 65th International Symposium of Advances in Biological Regulation

2024

https://iaar.chiba-u.jp/

https://iaar.chiba-u.jp/belong/detail/belongl6.html
Researchmap

https://researchmap.jp/murakami_chiaki

Google Scholar
https://scholar.google.com/citations?user=1grRQIpwAAAAIhI=]Ja

(Atsuta-Tsunoda Kyoko)

(12501)




(Dilimulati Kamila)

(80983890)

(12501)

McMaster University

1GBMC




