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Pathophysiological roles of ERK5 in catecholamine biosynthesis
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ERK5 is a member of MAPK family and involved in neurite outgrowth and
biosynthesis of catecholamines including dopamine and noradrenalin. In the present study, we found
that ERK5 promotes gene expression of ankrdl, MIDN and Kv4.2 during differentiation towards mature
neurons, causing neurite outgrowth, catecholamine biosynthesis and increase in membrane
excitability. These results suggest that disruption of this ERK5 signaling results in development
and progress of Parkinson®s disease and adrenal pheochromocytoma.
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MAPK (mitogen—activated protein kinase) 7 7 X U —I|ZJ& % 5 ERKS (extracellular
signal-regulated kinase 5) 1%, NGF (nerve growth factor) 72 & OHEFE « #hREGER T2 X
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C. ERK5 28 ERK1/2 VA RICEEp&ZEI 25 Z 2o Lz, AT, ~A47u7 LAk
12 X0 ERKS (K EAIC BN T E I N 552 < OEEF (ankyrin repeat domain 1 (ankrdl) .
midnolin (MIDN). Kv4.272&) ZlElE L7,

T 2T ALEIMTIE 72 E OIFEREHIR B Z TR—=F 2 Y VIR, 9 DR, Ha KT,
MEAR PR &\ o 7 AR R 7 & BIEAL SR E 2> TV DR L LEGET 5 2 355
NTWb, ERKS &7 25 I OEARHIE & 5 \WIEE ORI  Bix 7B L R
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SUDBENRHDHZEERTLERD D,

2. WFEDO BB

IHNETOMENEELTRBEIET, ERKS 1T 20T 25 I U AS OGS O 4 7 Hig
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BARIICIE, (1) ERKS KIERIICERE X415 ankrdl OFEMIZAF Y U E FrX L 5 —PLE
fEA T =X A2 A T, [A U< ERKS ARAFAIICERE S 4u, £ OEEEN < AB72 MIDN IZ3FEH L
T, HTaT7 I U AERRICBITAEE AP LT 5D, S 612, ARV T KB A
9% Kv4. 2 1Z2%F3 % ERKS DI EN A2 B4 5,

(2) BRK5 2> F 4 aF /v 277k (cKO) ™A, ERK5 shRNA # 2 — R$ A7 5
BERE ™ A LA ERKS o7 LPHESE BIX02189 72 EAFIH L7 5. BIERIE H AW KR
B R AR ERAL D /LT R LT U AR AN & o T Bk > ERKS T
RS, PHERAR B HARMRERICKT T D B2 6T 5,

(B3) T =TI aWRNCELET S ME
RERBEL L OTOBRIBTEINZFH~Z2B G, Bl

T PR IE OfiF Y- > 77 L @ ERK5 1&1E,
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PC12 HERLOEEEIX, ¥ U MRrE & v~ iiiEd L OPAEYE 20 2 72 DMEM HCHi#& L 72,
X512, ERK5, ankrdl, MIDN 72 ¥ Oi&fn -3 8% 7/ LfftE (CRISPR/Cas9) F7-1% RNA T
(siRNA/shRNA) THIHI L (D WIHEEPEHR S22 5) . AR Zeifip R 2= & L= Eren
LR T 2T I VDO AA e FRIE L U T RERY 72 S L DEAT 24T - 72, Ankrd1  MIDN,
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(1) ERK5 IZ &V &5 2B FHE XA ankrdl, MIDN, Kvd.2 OAEFRH /2 EC OV Tt
L7,

(D Ankrdl (22T : PC12 #if@ % NGF CHIIE 35 &, 2Bl &2 v —27 & Lz—i@Ed ankrdl @




B TFRBNFHE SN, Ankrdl OFBLE siRNA T/ v 2 ¥ 00358 hTa5 I 0ks
RICHWBETHLIFa e Raxy T —EDX o7 B LU L7223 % D mRNA OISR,
B3 ENnN2notz, £/, ankrdl D w7/ Xyl kY, Fry e Ry T —EH
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FREDNFE I N2, Z DO MIDN O s 3ETLIF ERKS 38 L OVERK1/2 3 77 /L D #E K (BIX02189
BLOU0126) THEIZHIH &7z, MIDN OHIFBNORIEIL, I &/ MMIETH - 72, HMF
WREIZ L B 8—% 0 IRBRE DS ) IENTOFE R L OfEE 72 A 100 A Tl MIDN & {x 1
D E—ICERENEIBO LN o 720, I S—F Y mlBE 86 A9 H 9 A
(10.5%) O =N 11D LW, 77425, MIDN DREN/X—F 0V RO IEIEIC
BIELTWAZ ENHALNNIR 57, MIDNDRBRE 7 ) MRET /) v 77U 5L, Fryv
Ve ReXF T —BDH LRI LAV Lisino 723, PCL2 Ml O ZE i i B g e 4
W &z, £, N—F Y UIROFRRBLEFO—DOT, X TF U3 U —EB & LTH
HEd 5 Parkin OB TR INF XTI EHORBELL LN MIDN D 7T TR ) v I XD
X OEBEICED Lz, LEOZ EovE . MIDN [ TR R OME LfEix 0% X7 B DG
EELCEERER AN ZOMIDN BETREICEI D S—F Y UEpBs SR Snbs b L
HEE &7~ (Obara et al., 2017;2018).

@ Kv4. 2 {22V T :PC12 #limlZ ERKS Z TE 5 A IEMEL S 5 MEKS OiEMEA L2 Bk 2 i 38 81
SHDH L, BAEEMEK T v 2L (Kvd. 2 3B L TV4. 3) D mRNA BB R L7278, FBAE AN
Ca¥F ¥/ (L. N, P/QH]) BLXWKv4d.2 D B 7=+ T K channel-interacting
protein3 MIEFEIITAL LA o7z, £72, Kvd. 2 XU X BORBRBELZTHITHIZE 25,
ERKS 7" /L2 & > T Kv4. 2 mRNA DR EFH2BH 5N DI b0 b 5, Kvd. 2 & 08
DA ERFEBR FFITRED b ot-, L L, Kvd. 2 DY UEREIC DWW TH~7- & Z A, ERK5
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(Kashino et al., 2018).

(2) invivo (23T D ERKS D&E| & B3 5 7212, ERKS & 7' /L H & EE) E~D #4881
SV THEF L7, ERKS BHZESE BIX02189 2~ 7 AMEBEMNICELST B L. AX LT X I UEE
WEEHIZ X 2 BISEBEOHEMN AR Sz, SHICAX 7 24 I U BH% ISR
\ZE 1T 5 ERKS DIEMEL2338 HaL, ZDOIEME(L S BIX02189 CTHIH| S 417z, > F ¥, ERK5 fHE
WA ENDAT=ALTHT 27 IV OERZMEIL T, ARESEZBD ST 0 L
E 3Tz,

(3) ERKb DIRHERFOEE|ZfRIAT 57202, BT 3T 2 2RI EAT S e MEIEREERE
MAaNE & ERKS O BIEMEIZ DWW THRET L7z, b MEFEBIBBE R 7 6] & RIS ammiaE 11
BICHBITAERKS EF vt Fadxsy 73— ORBRES BT 5 & B F RIS C L
F ORI &S OEBIEN D Sz (R=0.79), — 7. BEMWETIZF o o R
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S INDORIOHERENDMENT WS &R E 7~ (Obara et al., 2016;Sunenaga et al., 2016),
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