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mRNA transport and subsequent local translation in neuronal dendrites play key roles
in synaptic long—term plasticity and also in learning and memory. They are mediated by
mRNA granules, macromolecular complexes containing their cargo mRNAs. Here we identified
target mRNAs for RNG105, a component of mRNA granules in neurons. We found that the target
mRNAs were transported to dendrites in an RNG105-dependent manner. But translational
regulation of mRNAs did not appear to be mediated by RNG105 but other unidentified factors.
We also showed that in proliferating cells, RNG105 was localized to stress—induced stress
granules in which translation of mRNAs were repressed.

AR ERA
(AL - 1)
[ERESE MEESET & &t

2008 4 & 1, 400, 000 420, 000 1, 820, 000
2009 4 & 1, 100, 000 330, 000 1, 430, 000
2010 4F 1, 200, 000 360, 000 1, 560, 000

FEE

T
&t 3, 700, 000 1, 110, 000 4, 810, 000

WFZES B - MRS

BFE DL - B - AR - AT

% —177— K : mRNA b7, mRNA #25. HER. RNG105, RNG140, Na'/K" ATPase, ¥ F 7 A, Ak
LA

1. WHEBMEE IO = R EZND, mRNA KL FIEFENSEF LD
AP LT B8 LW ERE R TmRNA hr THIBEN O R E O FT I RTE L S & 5 & [A]
T DIEERAESND LI oTz, Z DKL RFIZ, mRNA 2> 6 OFIFR A OFF (2T 2@ & 3
FIIXIV AR Y — 4, FIRE X I E %o B ZITHREAIM TIE mRNA R~ 1 AR 2
BRI LB R EROMIZ, FFED mRNA H3% EAEE S, > F 7 AR LT mRNA



ZHH L TE Z THIO TRIR 215 Mb 9 5,
Z OFIRIFFIRIZ, v 7 A0 EH 5
OWTIEZEEBIIKLATHLZ ENRHAL
MIZENTE T, F 26 2 XA I,
HH CTIE mRNA BL 7 I37F(E L7 Wy, (b A
ML A2 EDA ML AT LT mRNA K
DHIRE ISR EIND Z ERmb TV,
ZIUEA b L RRL E IR, N AF—
VR TFED nRNA ZELD AT, A R LA
REOFRIK T A B2 5N TW5D,
Fox %, ESHIIAO mRNA B ORERL B
& U CUHHL RNA & & o 77 4 RNA Granule
protein 105 (RNG105) & H.HH L7z, & 5HiZ,
J 7T N T ADRENTAN G RNG105 23
T T AR >y N U — T AR
RRFTHLZ BRI Lz, £7-, RNG105
. A b L RBF O KA F RasGAP
SH3-binding protein (G3BP, ZiL % RNA f5&
BoRIBETHDB) & in vitro CHEHZERS
THZEERB L, 202 &%, RNG105 23
FFAI D mRNA KiA DI 72 597, A
DA RNLVZRFICBWTHMIET 22 %
R LTz,

2. WHEOHEM

AWFFE Tl RNG105 DX —/4*~ b mRNA %
FIETHIEEHNE LT, EHITEND
mRNA 23 ZEBRIZ mRNA KL FIZHR D IAEN D0 E
I, EREO XS RG2S
DT OWNT, FRESHII & B HIL o 8 5 A
W2 Z L2 A E Lz, #BIF7-EA
ILLT O 3TEE TH B,

(1) RNG105 #—4"~ k mRNA D [RIE

(2) RNG105 % —7%"~ b mRNA OFIIEN RTE
(3) RNG105 # —74" < b mRNA OFHRR FHEiAk

i

F-. BYOHMIZIMZ T, HEIEMRICE
75 RNG105 DA kL ASSZM: & FER &N
ST, RNG105 D 3T 1 7 Tdh % RNG140 &
DR & R 2 T T 2 B Z 72 o 7,

3. WOk

(1) RNG105 #—7%4"+  mRNA D[RIE : 447
CIFHHEEEL, v~ 7T LA EHWE
FiEE AW, BEIZIE, LTO@Y Th 5,
~ 7 Z Wi 2> & RNG105 Hidk (7 3% 1g6)
Z W THRIEILREZ 38 2 7\ Ok
Wi B RNA ZfitH L7z, 2 hr—r bl LT,
oy hr—/b 1g6 &RV CRIERIC S ib e,
RNA $H OEMEE 35 Z 72~ 7=, Il RNA Zififis
B#. DN\ ~A 707 LA ZHWTT 477
LYy VT 4 AT LA 2B 20, RNG105
RSS9 5 mRNA 2 [RE L7z,

(2)RNG105 # —7"~ b mRNA OFMALNJRLE
FETHEST mRNA &~ 7 A KM S o4
RREEFEMIICE AL, 20 RNG105 & 3L/E

ETDHMME I, £, BHRZER ~F%E S
DNEIMELLTO X DN Lz, Xt
72% mRNA (2 MS2 RNA Jid%l| & >7aif 7z a v A
727 FERBIOMS2 # /X7 T GFP et 4
VRIBEEORTF A VA NT I FOWE
Z AR A U7, MBI T MS2 & X
J N NS2 RNA IZBRLS FEE T2 Z &Itk - T,
mRNA-MS2 RNA-MS2 # > /%2 BE-GFP D44
MWTED, ZHUZX Y, BRI ToO mRNA
DOENRE Z e TRl b, MERFBIZE 2 4 Z 7
7. F7-. RNG105-RFP % ff& Al |2 R 12
FHEEDHZ L2k -> T, mRNA & RNG105 D
HFEIZOW T T2 B 2 e o7z,

(3) RNG105 #—4 > ~ mRNA OFIFRFH S
HE : mRNA BLFICERVIAEN D T2 DI E R
mRNA _E® cis Be# & [EE L. L% Kaede &
Y R E e a— K35 mRNA ([Z2721F T
ARSI E A LT-, Kaede OFRHREL
WREERTHZ 212X D, cis BAIN
Kaede OFERIZKITTHEZ T2, ZOFE
B2 AR OMRAIIE S RNGI05 / v 7 T o
N ARSI CLEBE 5 Z LI L 0 L RNG105 (Z
X D FIRREAHE & fRdT L7z,

(4) RNG105 & RNG140 d A k L RS RAE
& FIRREE . AR T D A6 MR
RNG105-GFP ( ¥ 7= 1% RNGI0O5-RFP) ¥ L O°
RNG140-GFP ZFHL L | B b BRALPRIZ X A1k
A KU ARHZEBIT %% OIGENE - BiReL k%
FERFRYICBLES LT, FRICEERX DL RIZE -
THEINDA N L ARFTORICER L
77 F72. mRNA ZHU VD GAATZRI 2B 581
SROREER, v/ mA~F LI R LT
RDHZENTED, Thbb, 7~k
v 2 RIC & o TR 238k 3 Ui FER 40
HEREE T, W E AT AUXERRIG E IR e
DRI+ THDH I ENHLNLTWS, £#ZTFLH
L A6 HIfEE S 7 aaF T I RALEE L mRNA
Wi OEEABIET 5 2 12X > T, RNG105
Ki+3 LY RNG140 Ri+1C L 5 BHER 4 o fig
WaBZlol-,

4. WFFEERE

(1) RNG105 #—47~ & mRNA D [RlE

< 7 AN 6 RNG105 ok cayb L7z
mRNA <A 7 a7 LAl kBdT 4771
VX IVT 4 AT LA TR LT RS, HEOD
RNG105 #54 mRNA 2 [RIE L7z, 245 mRNA
FrbuP—EfERB I oo R, A4
RALFAZ A bUuEMEES, Mla4Es.
hay RUTHEBE, 7 2 A REDEREREICE
B4 53& 5+ mRNA NAEICS N2 L 0Ny
Mole, TOHRTHEHII, A TV HRAFTAHK
3 AZBE S Na'/K' ATPase 7= k
ERERTDHTAY 7+ — 20N EEEENT
WD Z EIZHER L. Z0U6 & UL AT 2



H5HZ LT LT, Na'/K ATPase [ 3 DDH 7
a=v hr, a (14, B (1—4), v (G4
FXYD # /X7, 1-7) THERINDD, £
DI BIMIZHBEDOE VY a3, FXYD1, FXYD6,
FXYD7 @ 4 %86 7 mRNA 23 RNG105 12 A& L 72,

(2) RNG105 % —/7 < k mRNA OHMIIEN BE

(D RNG105 & mRNA @ mRNA RiF 28T 53/
1E

a3, FXYD1, FXYD6, FXYD7 o 4 F&E#H0D mRNA
IZMS2 #Jr LTCTGFP o7, Zhbiaz~y
AR e DR R IR BL S -, 2
ORI IX, [FIRFIC RNG105-RFP % F& i,
ST, FORSE, 4 FEEO mRNA & b A
BLOBHRZEER TR FIRICRTEL . £ DRTE
XA — 1% RNG105 EFEFICRL —8T 52
ERbmrote (K1), & 6ICHERIBIEEZ 1B
o AER, mRNA & RNG105 (3L /R7E L7
DORREEPZREIND Z R0
72o LLEDFEE D RNG105 fi5A mRNA 754#
TR ZEEE 0 RNG105 JRIFEM: mRNA RE1-(ZHL Y
RAENDZ ERDNoT-, £-2H5 mRNA
2% mRNA BI FIZRET B2, ENHo
3 FEFIERMEBL (37 UTR) 2A"E{LfE TH 5
ZEbborol,

] e

Fhabt

RNG105-RFP

FXYD6 mRNA-GFP
FXYD7 mRNA-GFP 3

1. AR ZEAEIZHS 1T D mRNA & RNG105 3t
JATE = U A KM R AR AR B s A
ZR IRV, SORAMEE TR L, fiREkRo
—HEIER, A7 —A8—=1F 10 pm,

@ RNG105 (Z X % mRNA DR ZZE ~D ik

WIZ. RNG105 7% mRNA O JR7EAbIT He7- 1%
Bl coOWTHIT 2B Z e olz, EBRITIT,
RNG105 / v 7 7 7 b~ 7 A KM DA
BN TO mRNA OEhEA | BFAER O phit i
fa &b L7z, ZOfE5R, RNG105 / v 7 T v
N AR L2 35U T, mRNA O REIR 228 ~ D i
ENBFARIZERTERTLTWDS Z ERD
notz (IX2), 6T, FAM ORI
RNG105 % j@¥IF B, L 7= #iE CRIEEIZ mRNA D
BB L 2 A, ZOHA LI mRNA
DORFIRZEE ~DOHENEFEIZHEML TV D
ZEBbrotlz (K 2), LEDOFERENS,
RNG105 (%% D # — %" |k mRNA [ZH5 A L mRNA
DORFIREE~DGEEH > TWD Z 23
BN o T,

1 W AR

% 300 I W RNG105 KO
B 200 RNG105 OX
e

;‘; 1001] LI

e 0 5 i b s -
o 0 10 20 30 40 50 60 70 80 90

AL S DFERE (um)

X 2. RNG105 (Z & 2 #hiRMHR 22~ mRNA i
E v w7 A KN Ok o R B 8 M0 f L2 FXYDL
mRNA-MS2-GFP %38 Bl L, Z LA RTET % mRNA Ki
F-OHEIRE 2 E LT, AREITHINAZ | 8
REAIZ—AROBHRZE 2779, RNGL05 / > 7 T
7 b GERFEE, KO) ARSI Tl mRNA D4
RZEEFAEMMET L. 02 RNG105 @ RIFEH (K
WIEL, 0X) CTIXBPREERENEM Lz, 77
7% FXYD1-MS2-GFP DRIMRZEEE D &G IC I T
L NIRE DA 2R T, a3, FXYD6, FXYD7 mRNA
T FEREORERE 5T,

(3) RNG105 #—/7+ & mRNA ORI EIHE

1§
a3, FXYD1, FXYD6, FXYD7 @ 4 Ff%H0> mRNA

IZ#® 3> UTR T RNG105 12§54 L . mRNA Ji 1~
IR WIAENTZ, £TZTWIZ, ZTILHD
37 UTR SFEHARFAENIC R 7z T ENT DU THiE
Mraeklihol, EREIZIZZENSG 37 UTR IZ
Kaede mRNA % cis |2 D72 X | F 2 #hftEER
HMfIZE A LU7-1% . Kaede OFERZER L 7=,
FOWRR. 3 UR 2oFh2LickoT
Kaede OFFRENIKR T T 52 LB bhroTz

(¥ 3), 7272 L. FXYD6 > 3” UTR 1L 4+ T,
FOXIRHBIEFR N -T2, KIT,
37 UTR (2 X D EHERINGNC RNG105 23RE 575
THEMEZ LI, [f—Dar A N7
k% RNG105 / w7 7 7 MM 28 A L
T Kaede OFFRZEE LT, L LZDfER
1L RNG105 / v 7 7o b EEpARITEITR S
NRNEWNWI D o7 (K3), LLEDORER
6. a3, FXYDI, FXYD7 mRNA @ 3° UTR i%
cis [T 27203 > 7= mRNA DOFHER 2|45 23,
ZOMENCEE T EEZ NS X v
X7 X, RNG105 OMIZTFAET D Al REMED R
XNz,



[X] 3. FXYD1 3’ UTR (2 & D EHERINHI : BpAEM S 5
UNME RNGL05 /w7 7w b w7 A D KK H e
23 AT Kaede-FXYD1 3” UTR 3 L (' DsRed D&
RTEAERB IRV, MBI CBE L, R
A= L3 —1% 10 pm,

(4) RNG105 & RNG140 D A k L R JSZFAE
& FHRR 4

ABFGETIE, A B L RIREIZI T 5 RNG105
JHTEME mRNA KL DOfFATIZE T L=, £,
RNG105 & [FIfIZ, Z D 3T 1 7T 5D RNG140
WZOWTHRERICITT 2B Z 72 o7z,

(D RNG105 35 & TF RNG140 J&7E M mRNA 7D
Z kLR

RNG105-GFP & % M Z RNG140-GFP Z 5l
JATH 25 A6 M EEIRELT D &, WE &
H mRNA ZHY VA A 72 mRNA R+ Z TR LT-,
L 7L, RNG105 JRI7EME mRNA B 7121 Y R
— ADEHE L TWA DTk LT RNG140 JHTE
P mRNA KL 1T Y AR Y — ABE(E L7
MHEOHERERTR > T, E5HIC
RNG105 & RNG140 D JTET Hhi 134 < H/F
ET 52 &3 e<, MAIXRALD mRNA R+
EIRT D ERbhoT,

WIZ RNG105 & RNG140 D A | L RS ME %
FH% HAEY T, RNG105-RFP & RNG140-GFP %
IRIEE CRIFFIC A6 HIIRICIEH Lz, IKIBEE
TIX.MHEE S mRNA K2 TR L7 ao T2,
FOMIE, BBLA P L AZFHET IR
T L7-, 5 & mRNA ZHUDAATZ A b
L ARSI ISR S 3L, TDA K LA
}i+-121% RNG105-RFP 23 iEfa—4 25 = &b
o7 (K4), 2 Iz, RNG140-GFP
A RV RRLAIZIRAET 2 Z &3 ehn
S (K 4), LLEO#ERD G, RNG105 [T
FEAIN CIT A b L R CHEBE L. RNG140 1%
FEITE R AT O mRNA BT THERET B
LEZ BN,

RNG140-GFP RNG105-RFP

4. RNG105 IZA kL AR FIZIRTET 5 : A6
JIZ RNG105-RFP 33 & Y RNG140-GFP % 38 L |
MEMRESER I o7, AlET (0 ) TR
LRz A b U AKITH 60 45 (607 ) (1
IITEAR & A72, RNG105 1 XA I U AR FIT/RITE L,
RNG140 (X L 72/n 72, A4 —/b 38— 10 pm,

@ RNG105 JH{EMEFS X UF RNG140 JHTEM: mRNA
Ki-12 K 2 BRI

A6 fELZ RNG105-GFP & % \ M Z RNG140-GFP
R, Y7 ua~F I KAEEO mRNA
BT OBREABIZE LI, 7 r~F I ML
A2 L2 WEAIZIE mRNA R F WA XITE
BIZR. BN o Tz, 7 raF I NAL
PR 7= 834121% . RNG105-GFP, RNG140-GFP &
BRI T 2B S Tz (X 5),
ZORERMNS, W HIIEENRRLRD H DD,
EH b mRNA OFIERIGI O TH D Z L
R X T,

—4 min 50 min 100 min
RNG140-GFP

Control

=

RNG105-GFP
..’

+7O0NFY

...... -SoONEYIR
—— +2IOAFYIN

i RNG140-GFP

RNG105-GFP

(um?)

mRNAKLF DY X
°
>

5. RNG105 JS{EMEF L UVRNG140 JE7EME mRNA Hi7
FIIFHERINEIRREIC B D - A6 ML RNG105-GFP
o HUNET RNG140-GFP ZRHL L, 7 r ¥ I N
MR A Z 7o T2, AT (-4 47) ([T
# (100 43) 121X EH 5D mRNA K+ b oy L=,
A —)LS—[T 10 um,



PLEDORREZE LD D &, RWEICE T
RNG105 % —/4"~ k~ mRNA (Na'/K* ATPase "
Ta=y T A Y 74— a3, FXYDI,
FXYD6, FXYD7) Z [ E L. 45 mRNA (%
RNG105 |Z & - THIRRMBHIRZS i ~ik S b
T EEWIBMNT LTz, E 72, RNGL05 [3AR#EHE
J@ mRNA Ri D7 63 HFEA O A K
VAR FIZB W T HEEET 5 2 & ¥RIg X
7=, RNG105 D 3T 1 /T b RNG140 1%
RNG105 & B73 B FEEED mRNA R J/E L.
HAFE M D A N L R SBEIZIEBER LR v &
2 5T,

A% I IEEAIZI 1T D RNGL0S D X — 4
v b mRNA 2SRRI OB A L i@ & 9 2,
F7-. RNG105 & RNG140 ™ % — 4" < ~ mRNA 7%
@ E S, 5T, MR mRNA R Lt
FEAH A b L ki 0@ D WV I E T

DRI OV T BN LTV, 72,

RNG105 #& & mRNA & L CIRIE L 72t o> mRNA |2
DT H, EDRTE - FHIREIE - FHERED O
FEREICOWTHRT 23 272 9,

mRNA B7 (2 X % mRNA #idk & BHER 8 o A
R, HRMICETLH LW THD . o
N ORBNEFFIND, TOFHTYH
RNG105 1%, #In T2 2 72 9 LM xR v
hD— 27 BWEFBIC 72 ) BEEIZ e B VD | MR
OTHERKNFTHLI ERDN-,TET
Wb, FOHX—/7 >+ mRNA % BRI SEER T
TIAZE L, RNG105 DFEEE % & b THENT L 7= A
fFFRIL. A% IR EBRT T Z oW %
FB|T B T2 DS & BT,

5. ERRERLFE
(WFgEf . W7o R OSBEHEERF T2 4 1
LR

GdEEam) (BH5 1)

O HE&MZ, (LnFE, #k75EPE, RNGL05
deficiency 1impairs the dendritic
localization of mRNAs for Na'/K" ATPase
subunit isoforms and leads to the
degeneration of neuronal networks. /.
Neurosci. Vol. 30, 2010,
pp. 12816-12830, A FHiA

@ MLz, K JTETE. RNA granule
protein 140 (RNG140), a paralog of
RNG105 localized to distinct RNA
granules in neuronal dendrites in the
adult vertebrate brain. J. Biol. Chem.
Vol. 285, 2010, pp. 24260-24269, A HH

@ M4z, FERBRIRZEEIZIS1T D RNA KL
+ & FHRRIE. & 7 B EEERESS, Vol. b4,
2009, pp.2171-2176, AFedE

@ MEAHZ., AEES O a P55 E AR
2k BB O . ERE S, Vol. 27
2009, pp.2125-2130, ArFedE

® ML, WKTERE, w7 A

WMMEDSy A A — 7. Clinical
Neuroscience, Vol. 26, 2008,
pp. 1062-1063, 7 i e

(FaFRE) Grefh)

D HeA Rz . RNGI05 deficiency impairs
the dendritic transport of mRNA and
leads to the degeneration of neuronal
networks, The 16th
Conference of the International
Society of Differentiation, 2010 4 11
H15H, &R

@ HMEAfHZ . MRHIEIZ 31T % mRNA Hiiik &
JOPTHIRIER O 4> F-H818 . B A 2= 5
T4AIKRE R Y T A, 201049 A 10
H., FHI

@ HME4 Bz, fi% mRNA SRkl & o N7 B
RNG105 & RNG140 (2 L B RHIRZERE DR
CHERF, 3 62 Bl A AMIRAAEY TR RS
U—Zvavy7, 2010485 H 19 H, K
153

@ LMz, RNAKIF % > 737 B RNG140 (%
RNG105 D /3T 1 7T 5 73 FRFR AT
M FEBL NS — | JITE RNA KL 73 72 5 |
% 61 Bl HAMRAMFRRE V—7
Ta v 200946 H4H, 4HE

® HEL 2. RNG105 deficiency impairs
the dendritic transport of Na*/K'
ATPase subunit isoform mRNAs and the
formation of synapses and neuronal
networks, # 31 [8] HAZ FAEMFEH
& 881 [l AARAE LTSRS AFKS
URTY T A, 20084F 12 A 11 H, ffF

® Mgl fpfE RNA ki f % v X278
RNG105 / > 7 7 v MZ X % Na'/K' ATPase
YT a=y T A VT — LORHIRZER
BT DB EMERY NT—T - T
T ATER D FE 5 60 1] B AHIN A
FREy, 200846 H 29 H, Bk

International

(Z Dfth)

B 2010410 A1 H (&) %1
TSR D % U — 7 B~k 22 <
DB 72 5 2 R 7 AR AR AR

R D=V

http://www. nibb. ac. jp/neurocel/
http://www. nibb. ac. jp/press/100922/1009
22. html

6. HFFTHHER

(1) WFgefdss

Me4 {fiz (SHIINA NOBUYUKI)

KA IL[RF B BEVE N B AR B 20 e Ak
([ I HeS@AFF ST R RY ) - B/ A AP A =
VAR B — - R

IeE 5 30332175



