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B 7 v —7 1%, BIRGIEINE DR LUNEHEL DR 2 i B U7, Ml AW i 2 LA AW T fiTic kv
443k DNA &2 —STING OiEMELOS, 4tk DNA ZEET 5 /MaR ClER SAVKRTHDH Z &,
STING DIFHEALIZ TN VR TR E HFRREGEM TH DL A UL INDERO 2 =— 7 R IFEERBED —
ONBETHDHZ L EZHALMNT L (Nat Commun. 2016, 7, 11932), F 72857 v — 7137 L —7 L 4t
[FC, AR o @At iElAEE (PUFA) O3 2 ARG % JH L, 8538/ PUFA RN
LI EDY BRI 7 ARG, U U IEE o PUFA 288800 L7281, #ilaid LPCAT1 24 L T DPPC %
PEATHZ LIk, UV NEEDORENBHEOEFMEEZHERI L TS Z EE2H 6T LT, £7- LPCAT1 K48
~ U A& RWTBET S 2O X5 RN SH OTE E M OMERHERE Y. MBI IS W TN TV D 2 & AR
L7 (FASEBJ. 2016, 30, 2027-39.), & LIZHi 7 A —7 1%, U VIREENEESE OREIER B ~DRY 512>
W, PLABAEREH Y €7 U > Vs LPIAT1 ORI K~ 7 A5 NASH BkO R 2R3 Z L2 L L
7oo BUE, WNZV—T7 Ll LT, LPIAT1 ZH.0IC Y VIRBE V7 ) v VR OBEF2H E AARA 278

BEPRIR & DBE L~ TS,
k7 v — 73R IR T ARAL BT 2 B SE L7z, Br 7 ~LafnfiEliig 2 CHO A2 #IN L Scanning

X-ray fluorescence microscopy # M\ T Br &7 F vzt L7z & 2 A MBI ORE, /Mafk, =0 K

T Br v FNERECTE I, IBEMNT DO 7T NADIFEAENY VIBERRTHDIFE., L8R
FEE &> T D HE LR L= (FASEB J. 2016, 30, 4149-4158), # L WAIKPNASE o alf bl & L,
SRR ESETV, EERI V-1 IMIEE(BRT (PAF) A£GHEEFE TH S LPCAT2 OXRE~ T
AEAER LT, MRRIRMEERET LV Th 5 PSL T Z LPCAT2 RIE~ VA TlTo7c & 2 A, B A RI IR
-7z (FASEBJ. 2017, in press) . M#RAMEIRIZ 33 2 SR EBHFE ~FR TE D[RR H 5,

e R N—T1%, FFFEM) Vpsd4 KB~ 7 A B IERALLAEHCMBEEHA 2 74 2 E 25T L
LAl TD Vps34 FHUR T 78 HCM O FIEIARERNAEMN 5 Z & 2”2 L 72 (JCI Insight. 2017, 2, e89462.)
e x K7 V—71%, Pl PI3)P, PI(4)P, PI(5)P, P1(3,4)P2, P1(3,5)P2, P1(4,5)P2, P1(3,4,5)P3 % —#|ZE &
fRNTC& 2 EAMNL L, ZOHER, &M, ~ U Rl a6t & L7oa s PIPs HIEICHEH TE 5 2
L ERMER LTz, £ M7 NV —7" BN 7 —7" L LT e kE (G MR 2 X L 722 PL PIPL, PIP2,
PIP3 ORIE) 12 L0 A EREI D PIPs 3 Z M L7z, ZDOFR5E. FFED PIPs D 7 oV IR 2 FEiE
LT s T A5 TF0, PIBK-Akt > 7V UV ARER & 2 IR~ DR ME & BB L~V BT o 2 &
NG MNTR o T,

BRI N1, AT 7 —<IZBWT E-B R U ORBIEZHIHE L, EOEHHECEEBRE A &8 AR
MBS 585 F & L C Zich Z A€ L7z (Cancer Res. 2017, 77, 366-377), F7/=IRA 7 L—71%, U

VIRENHEEE CTH D PLCS 1 OGN THRE~DB G 2 L7-, PLC6 1 K~ T ADEJES PLC 6 1
BB 7T F YA FERATRE TR, N THEEOK FAEE S, PLCS 1 2% p38 MAPK %/
LCREANY THREICEG T 2F 42 W L7z, MREOBE S AKFICHE N TH PLCH 1 BEENBEEIIK T LT
WD ZEMHEIAL, 29 LIRA L U U ARERHIRESE PLC § 1 0 BEE 2 RIE X 7u7= (Cell Death Differ. 2017,
24, 1079-1090.) ,
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e STING is essential for the type I interferon response response against exogenous DNA. In response to
exogenous DNA, STING translocates from the endoplasmic reticulum to perinuclear compartments.
However, the role of this subcellular translocation remains poorly defined. We showed that STING
activates downstream signaling at the Golgi and that palmitoylation of STING at the Golgi and the

Golgi membrane lipid environment are essential for activation of STING (Nat Commun. 2016, 7, 11932).

The degree of fatty acid unsaturation in membrane phospholipids affects many membrane-associated
functions and can be influenced by dietary consumption of fatty acids. However, little is known about the
homeostatic response against the changes in membrane fatty acid composition. Using cultured cells, we
found that DPPC was produced by LPCAT1 in response to increased PUFA levels in membrane
phosphospholipids. In murine retina, DPPC was produced along with increase of PUFA-containing
phospholipids. LPCAT1 knockout mice showed reduced DPPC level in retina and retinal degeneration.
These results highlight the role of DPPC in membrane lipid homeostasis (FASEB J. 2016, 30, 2027-39.).
Recently a SNP in LPIAT1 has been found to be associated with NASH. We found that liver-specific

LPIAT1-knockout mice showed NASH-like phenotype. Now we are investigating relationship between
SNPs in LPIAT1 and other phospholipid remodeling enzymes and type 2 diabetes in Japanese patients.

We established a new method to visualize fatty acid fate in cells. Br-labeled saturated fatty acids
incorporated into CHO cells were detected using scanning X-ray fluorescence microscopy and Br signals
are localized at ER and Golgi. Br-labeled phospholipids and fatty acids were confirmed using LC-MS and
GC, respectively. Although further studies are needed, this technique will contribute to visualize fatty
acid in cells.

Platelet-activating factor (PAF) is biosynthesized by lysophosphatidylcholine acyltransferase 2
(LPCAT?2) and LPCAT1. We generated LPCAT2-knockout (KO) mice and found that partial sciatic
ligation (PSL) —induced neuropathic pain was attenuated in LPCAT2-KO mice, but not in LPCAT1-KO

mice. These results highlight LPCAT2 as a potential therapeutic target for neuropathic pain (FASEB J.
2017, in press).

Hypertrophic cardiomyopathy (HCM) is a common heart disease with a prevalence of 1 in 500 in the
general population. We showed that cardiac expression of vacuolar protein sorting 34 (Vps34) was
reduced in a subset of HCM patients. In a mouse model, muscle-specific loss of Vps34 led to HCM-like
manifestations and sudden death. These results suggest that reduced expression of Vps34 promotes the

onset of HCM (JCI Insight. 2017, 2, e89462.).

We recently established a novel mass spectrometry method that can quantify over 200 PIPs molecular

species. By using this method, we examined the PIPs molecular species in cancer cell lines and cancer

biopsies. We found that fatty acid composition of PIPs related to sensitivity to PI3K-AKT

signaling-related anti-cancer agents. These results lead us to conclude that PIPs molecular species could

be an indicator of new prognostic markers and anticancer agent sensitivity in cancer.

¢ A novel method for simultaneous quantitative analysis of all phosphoinositide isomers was developed.
This method can be applicable to comprehensive PIPs analysis in cultured cells and murine tissues.

e We identified ZIC5 as a mediator of melanoma drug resistance. ZIC5 is a transcriptional suppressor of

E-cadherin expressed highly in human melanoma. ZIC5 enhanced melanoma cell proliferation, survival,

3



drug resistance, in vivo growth and metastasis. These results highlight ZIC5 as a candidate therapeutic
target to overcome drug resistance in melanoma (Cancer Res. 2017, 77, 366-377).

e A defective epidermal barrier is a hallmark of the two most common inflammatory skin disorders,
psoriasis, and atopic dermatitis. However, the detailed molecular mechanisms of skin barrier formation
are not yet fully understood. We found that downregulation of phospholipase C (PLC) 61, a
phosphoinositide-metabolizing enzyme abundantly expressed in the epidermis, impairs the skin barrier
functions. Loss of PLCS81 leads to hyperactivation of p38 mitogen-activated protein kinase (MAPK) and
inactivation of RhoA. These results suggest a possible link between PLC61 downregulation, p38 MAPK
hyperactivation, and barrier defects in psoriasis-like skin inflammation (Cell Death Differ. 2017, 24,

1079-1090.) .
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The role of dipalmitoylphosphatidylcholine produced by lysophosphatidylcholine
acyltransferase 1 in polyunsaturated fatty acid-induced cytotoxicity, A8 A # —, Sosuke
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