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HFRERE®R (%) Molecular mechanisms of the onset of major depression induced by oligodendrocyte
dysfunctions
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WEFER S OMEZE (F23L) : Repeated stressful events are associated with the onset of major depressive
disorder. We previously showed oligodendrocyte—specific activation of the
serum/glucocorticoid—-regulated kinase 1 cascade, increased expression of axon—myelin adhesion
molecules, and elaboration of the oligodendrocytic arbor in the corpus callosum of chronically
stressed mice. In the current study, we demonstrate that the Na—K ATPase level and membrane
potential of oligodendrocytes were reduced by chronic stress exposure. Furthermore, we found that
oligodendrocyte primary cultures subjected to chronic stress resulted in changes of protein arginine
methylation levels in several RNA-binding proteins. Our these findings suggest that chronic stress
disrupts the organization of the nodes of Ranvier by suppressing the Na-K ATPase levels in
oligodendrocytes, and that specific white matter abnormalities are closely associated with major
depressive disorder onset
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1. WFEBRAE SO 5

(1) HEEDIXZNETIZ, I DRBIEOREREFRER TH LMV IR LZITHA ML A,
TROLIEMERRA NV ARBICL VSIS S5 2 DFRIERH B ICBIZE SN D~ T AfK
NORFRI 72 E R L. 200 T F Ot 217> TE 7=,

(2) ZO—2L LT, MANDZ U THIFLDO—>4 Y 25 Ruat A b (0Ls) B A o182
h L A BB A SGK1 (Serum/glucocorticoid regulated kinase 1) DI EFH & DI
PALIZ X 2 PISK U VR b 7 ViR % L 7= i B O E 2 L& FLH LT D (Miyata et
al., PLoS One. 6, 19859, 2011; Miyata et al., Biochem. Biophys. Res. Commun. 464:76-82.
2015; Miyata et al., BioMed Res Int, 2015:797280),

(3) Fio, TRV T AT = AFNARIZ LY PI3K U U ER{b s 7 L A3 HIE S 4 25 alRENE
BB E, T7bbLZORKOY UEba o AEINCT V= A TFALETF—7
R-X-R DIFENRENT- (Yamagata et al., Mol. Cell. 32, 221-231, 2008) 727 C/x<., =
DAFNVIED RF—Th b LT F— I 0k r h=27e EORRICLE R IERE A RIZ B D
% Methylation cycle @ FZEFERKIK T S—Adenosylmethionine (SAM—e) 512X 2 5 DJRTHIE
DANES WG S22 LI3EHICMET % (Nahas and Sheikh, Can Fam Physician, Vol.57
659-63, 2011),

(4) ZDOXEIBRTAX= AFIARIZOWTIL, X R0 ET AKX =0 A F VLR RS
Protein Arginine N-methyltransferases (PRMTs) OHSFEMEMT 2 LN HEEE SITINIZIBIT 5 A
F AL D BT DN T HRESINTHNT 21 TN D, Z AU E TSR IA] T AR ot 22 i
{ihEMEAE  (Ikenaka et al., Neuroscience, 141, 1971-1982, 2006; Miyata et al., Neurosci.
Let. 445, 162-165, 2008), fhf&/r bkt (Fujiwara et al., Mol. Cell Biol. 26, 2273-2285,
2006) . HEERFOSEMNE (Taneda et al., Bra. Res. 1155, 1-9, 2007; Kousaka et al.,
Neuroscience, 163, 1146-1157, 2009) ZDHFFERLE Mk #A L C& iz, X HICHEE
XA N L ABRBHROMAEIZEB N TT AT = AT LV E T 52 L& R LT
B, IORBIEL TILX =0 AF Uk, SGKIL Z& e PISK o 7 LigAl & o B I IEH
[N DT = b g W

2. WHEDOHB

AWFZEITNEME A N L A BBICHBIT AIEAE OLs OREER - BEREZEL D5 T-REFIZ DU T IERE
HIMFE 2 SER L, OLs OREEZEILZ [ < K 9 ZRIBIRIED B -CME ERI2 W 7 IEBR%E & Vo 72 il
ISR T 2720 DI & 72 A% %47 9, WFEHIRINICIZLL T O Z L 2 50003 5,
(1) OLs 2B DT/ F =1 XA FAKIZ DOV T, PRMTs DOIEEELE DL DA ES A FLLIK
MDA DN TSI & OEVIZOWTH LN T 5, T7hbb, MV T,
SAM—e 1TV oo T a— T IR EADATIIVED FF—TH Y, IMEEICBWTIEI=T
VVEANDAF VD FFP—THdH b, BEA L ARBE~ T AMBNT, b g X
TEDOTINE=2 AF AL L~V DAL DF RISV THET 5,

(2) &5, HFEEOLN TN ETITRH LTS PDKI-SCK1-NDRGL 7 A4 — KD VU U FR{LIT
M X DIEMAERRIEIC, PRUTs 77 2 U —IC X BT AT = AF ARG L 9 5 DOnITo0
T, INOLREICBT A7 AVXF =0 AT AL LV OB DR HEZ B 50N T 5,

(3) TAFXF=U AT UL LV OFBNC LY, ZHvE TRIE STV S OLs OFFEZREL T
v ETREROMEEZ, S 52D DIERMBEIE LSS O BN OV THLMNIT S

(4) =a—ua -2 7R A A2 VT, OLs BRI T VX =0 A F AL L~UL DI
X DRI RBE ~ D BOF WA LT 5 &, OLs Flzli=a—uvrZNETho TV
F =0 AF L LV OFIFENT X DR SRR ME L~ (Na—K ATPase 3P, 45) ~D %%
AT 5,

3. WFED 5k

(1) HEEE DI, KREREICEVEMER L AAMEIT> TE Tz, ZOBMEA LA RE
<~ ATIHEFOICMPOa/LFazxTa  EREINL TRY . BEREEL & Ol ¢
KAV~ O EHLHEIRENZ BT 2B AL~V O T2 L, b b9 DRBHE TR X
NAELIREELZ R L2 MBI DIFDOET LY TATHDHEEZLND Z L0 bANTEE
HIZBWTHEHAT 5,

(2) AWFFEETE T, F£7 0Ls B X OMRMIRICBIT 2T v F =2 2 F LD LT DN T
PRMTs DIEBLEFEDEALDOA TS A F/ALIEVEDO LA fEt L, SMlafs R 7 L ¥ =21 A
FALR X EDRIE SRS D, KIZ, OLs 123V T, PDK1-SGKI-NDRG1 7 A — R U g
ETTHELT & ATEMEAERRIRIZ PRMTs 7 7 S U —IC LB T ALX = AF LN G- L 5 5D
WTRFRTT %, 618, =a—m -7 U 7T HEERZHWT, OLs FFRIOR T VX = AT 1
(B LUV OFIENT & 5 BEESTE AR BE~ D B2 E-CH RN ST L ~UL (Na—K ATPase 7%, %) ~
DL AT 5,

(3) 18R L ABRRICBIT M L0 U 7Hika (OLs, 7 A bAoA h, 2707
U7) TOTILF=2 AF AL L~ULIZ DWW T, SYMIT (anti-dimethyl-Arginine, symmetric)
BiiARR L O ASYM24 (anti-dimethyl-Arginine, asymmetric) Hif&% H\ T Western blotting
EIZ XY iR 5,



(4) 1BMEA PV AZRFEIZLD, OLs IZBWTEALT D T V¥ =2 X F14LH PDKI-SGK1-NDRG1
T FNDEDRFITE G T B DDNTOUN T, ASYM24 HLAR2 SYML1 Hifk % A - s g1kl
L 0MIAT %, SHICZOMmE%E, OLs OPMRER EOREEMIZZ HWT, A7 /raz
JVF A4 R Dexamethazone (Dex) HIPXDOAFMEIZ LV LLEHRFT 5,

(5)PDK1-SGK1-NDRG1 U > fft.s 7 F G TEICBE G- 2 T L ¥ = > X F AL % filf 9~ % PRMTs
DY T H A T DOREZFTH, PRUT1-8 45 siRNA LLFREE D OLs OWIESEE 72 & DRSNS 2
WTC, A7 vaanF a4 KDexamethazone (Dex) I KDV By 7 F AR EDZAL
BLORTAX= AF AL L~ DEALIZ-OUWT Western blotting EIC X 0 HEHRET 5,

(6) PRMTs I & D A F AL G F D FRIE % 2 RotESIKENF L O MALDI-TOF-mass & VT
1T95. Z O X O tayk/e 12k v OLs 1I231F 5. PDKI-SGKI-NDRG1 U > {7
JWEHETE T TR BIZBIT D B A R v A FIAECHIIBN/ ME B IZEBIT 2 RNA fE G 2 RV E D
A FNALDAG M & FRSENE & i3 5,

(7) =a2—w -7 7R ARZHWT, OLs AR T VX =0 X F Lk L~ L Ol
X D BEHIE R RE ~D BB S\ TR YR L 0 AR ERTEM: L~ (Na—K ATPase &1,
SE) D BB OUNT ELISA VEIZ L 0 #E 5.

4. WFFERHE

(1) 18R L ARBICBIT BB LT Y T TOT AT =0 AF AL LU
DUNT, SYMIT HifRds L OY ASYM24 Hifk % FHU T Western blotting %72 EIC KV eG4 5
LT, BEERMIASOA Y S5 0 RFa YA b DEX BIMIC X5 PI3K & 7 FUiEMAL & BT 5
PRMTs D7 % A4 T DIREEIT -T2, F DRGSR, PI3K 227 F/L~PRMT family DO & DD 5
DO FREMEDTRIR X405 & 41T SYMLL Hiik %2 W 73 IS fiia s 2 b1 38l22 S 3, ASYM24
PR E W RE A Y 7 0 Ra A MOMRMEED B TT VX = A F AL L~ LD
BNl s,

(2)4V IF v FatA FTOEMER b L AR T35 PRUT OIEDORZEEIT I 72DDTF
Mt 2 Fhi UT-, FOfEH, Fox D% TIX SYMIL 38 X OVASYM24 (2 LB A F (b & X7 it
FREENIER TN L3R L7272, 2B OBUAE AN Z gt L, B/ 128 A L7~ SDMA Hiifk
F L OV ADMA itk % U 7= Western blotting ¥EIZ L W+ 72 HBIE 2455 2 LIk L7z,
Fio, AV IaF o Fad g MREEREEIC=a—o L —F ) 25 Rad o M LEEEREY
VERE L. FRREHERIENE L ~L & LT Na-K ATPase &M DI E S O RiEt % ELISA 12 L 0 1T
-7,

()W AV TF v FathA FTOEMER F L ZAFHIIE T35 PRUT OE OYER 1T 77,
FOFER, AV IFT FadA MZBWTRNA A Z /%7 DU E DN Z O PRIT I LD A
F IR STV B ATREMEA U3 2 E Rk, EiZ, 4V 35 Fada MREEE R
= a—mr—FV IF7 0 Fad A MEEEERICB W T, RERIEE L~ LB X OF Y
TF L Rut A MEMEL UL E LT Na—K ATPase JEPEIZ-OUVNT ELISAVEIC L W RIE L, B
A NV AAMRFICHE & BICHEBEIIR T2 2 L2 R 2 En3tiski,
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