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T ) A ARG X ARNAKE S Y 737 HuR O HI#H

L

¥ & A NVAIEHS OBETEDIC L > TEEMEOEELZHE L, BYOBMICHEANLZEEE: S5, 7T
J A ARG, KRS omE M OMRNAOEM A IZELR L, YAV AT oMKy v 37 % a—
N3 2 BIAmRNADMESE I M % S NEIRRE LA, L2 LAU-rich element (ARE) Z¥#2mRNAILX, fE3E
OmRNATH %125 b 6 TR SNZELE NS, RNAKAE S /87 HuRiE, AREIZEFEMICHA L,

ARE-mRNA% 228 L3 5. AWf7ETld, REZBIHINCTORWT T/ 7 4V AL TOHURD ZEE) % I & 2

2L, ZOEENERIIOVTEREL.

HeLafifglz 587 7/ w4 )V A (Ad5) % &S, HuRORELEIL % pledtuihl v T2 % D ETHRE L7z,
ZOREF, AdSEGLAIL TR E OHuREA NN L, HuROYM®EARIE S 7.

COHURDZALZ 7253 7 A W ADFE KRBT 2 AT 2720, Hr B RAADGE EG S-S, HIRORBEL
MEf L7z, ZOfR, EIA%Z RILUAERIAD (d312) Ega CIEHURD BIEZ LT R ok o7z, 512,
E1AZ il 583 & & 72/ T, &G & B OHURD B IEZL I TE 72, 1o T, AdSEEAMNEOHURDZ

1tid, EIAICE o Th 7263 ND Z e LN R o7z

HuRIZ A & R RS 51K DStress granules (SG) ~OBIENTHRE SN TWDL DT, 714V AEGEFFOSCHE FE
G OMET L7z, ZofER, WE e FHBT THBLE 256G, ADGBEEMIB TR SN2V EAHhh D,
CZHUTIZELIAIL X Z2HURD BIEZAL DS EE e 2 & b S 7z,

D EORRE, 77 7 7 A )V AZEIASBE T HEY % R L C, 15 FHIE O HuR O/ % L SGOMIHl % 725 L,

HOOMIEZHIHEL TWD I e E2RIEL T\,

* —"7— K Adenovirus, E1A, Stress granule, HuR, ARE-mRNA

*

TT A NAEZAREDHEEDNAL DT ) AITH
L, BEEOMBAESANL (FF YA T7r—4) TES
DNABINRA T A NVAT, H oMl ALDET IV E
LCfgEsnCc&zl. F72, 2o VA LmEME s
OMEAEAOWIEHD 513, mRNADZ 754 ¥ > 7B
DEER &SN/, pb3pRBA& EMifIZ & > CEE L5 T
OBBED S P 0727280, 77/ 74V A ML
FoTwatkgzil T 7u—7ThHsEEbLTW
5. FEETE, BETHEHORZ - LTHHL
TRy, BALBETLT T/ T4 VAR ¥ —1ZHHA
AFEN, FIHEIN TV,

T AV ARG T, EEMEN TR SN
T ANVABET IR SN TE Y, ERE12EE E Tow
ik, WEET (E1~E4) 28 sh, 7Rb—

(]

ARPHIT B E, TANVAEGIEIIL LD L4 amE
MR OFEBEZ TR L, 7 A b AHEGH |2 0B 70 B % % A A
WD 9. BRI DEOBIICASL &, T AL A
WO TDY 87 %2 — FLTwABEET
(L1~ L5) oZHMMHED, K OfE EmRNADOKIL
ok N OEIFUEE IR L, 22D DI 4 v 2D EImRNA
ANERIRA I AE M. - FIER &S, AV AOBEIZHESF
LI EFMOLENTWS, ZOEEMIBmRNAK Y 1 v
AmRNADERWEGEIZEH LT, 77/ 714 VAR
HA% T FEYWEIBSSk R Edorf6 AT HE T, W5 v 87 VAT
BIVFF ) H =B SsLETH L I LIS
SN H2Y ) MR A S = AL LTSI
Thb.

T 7/ 7 A v AEdorf6ld g EMALR 7 4 )V A OmRNA
DEEZFIHT L LI D YAV ADOBEZ HETT 5 2
EDHMBITBY, FEDAMGES FD 7 A )V A NHEET

T060-8586 FLIETHILIXIL13574 7 T H

LB R AR BE R A S0 R AR R U RE RS TN R 2 (A - L) Bd%)
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BEW) T d HY. k4 \IEdorf6Rs, 2% A I TAU-rich
element (ARE) ##>mRNA (ARE-mRNA) D# 44k
P2 HHURRpp32E 4 L, AkZ 5 CRMUKAERYLC
%k S5 1 EOARE-mRNA % CRMIFERAFRYIZ, 5@l
A EF R - it L, HMRSACHS T
5T L ALY, F7:, ARE-mRNAO#i% - %4k
77 ANV AERAE T, RG24 R O BT R
SNDLZENHSNICR o7z HesT, 77/ 74V AE
G CIERIR o & 912 KE 5 O fF EHIEmRNA O %4t
B s IZPE SN D12, ARE-mRNAOAE A& 2% 13 61 4%
T, U ANV AHIAMRNA & [FE RIS % S L EfL S
NBZENRHESHIH -7,

—7, HuRlE, mRNAOEAr % 75459 % MR R
11Kk DStress Granule (SG) DR Y /87 TL H 5.
SGIZER M T~ DA ML A FHE SR, MnE
(ZIEHE X N A mRNPHEALC, A ML A EINL T
mRNA% —B RS 238 L 219, ARE-mRNAZSRTET
HTELHEEINTHED. F2niohnL bay L
AL TIESGAN I S TB Y, RGP X DSGE
HEEro 4 VAL, HIHESED T A VARG SN
Tn5Y,

KWRIE, 77 7 AV ARG THUR XSG & D
£ BB E R AR EBT L L BN, 5877
T AINVA R EG S 7-HeLaflifg ¢, #N o 2B L.
ZORER, T T 7 AN AEGANE TIZHURAE Y Mk S
N, FOWREINZT T/ 7 A IV AN BEIETF EWELAD
VZHT, & 5 IZHURZ2 Mt & 10T\ B Al TUESGRHS
RSN EHHL IR - 72

INLORRIE, 7T/ A INVADREIAR o TSGE
IS5 L1280, AV ABEE% S LT B REE
ZRLTW5.

ME RV HE

1) #fussz, Mlasms L7723 F

HeLa (b M FEE;A) Mgz Hv7z Mg,
37C, 5% CO,FT, 75%ImiE (FBS) &ADMEM%
WTERSE L 7

M3 T 1, DA 20 & 84 DS T 2 IS GE - 727
fl B % Fractionating buffer (10mM Tris-HCl, pH 7.6/
150mM NaCl/1.5mM MgCl,/0.5% Nonidet P-40/protease
inhibitor cocktail) “TIK Fif&E#E, #L <IRE H B LU,
BATHEL, LA MR L L7

E1A 13So sl 531X, pCMV neo-E1A 13S% i L,
Hilymax ([A1-Ab2AWE5EHT) % H v CHILIE (2 transfection
L7z

2) TAINAB LY
KWFzeTid, 58757/ w40 (Ad5) @R

_4_

(wt300), Edorf6% K 4 L 7z 25 F #Ad5 (dI355),
EI1B55k% R4 L7228 RIAdS (d11520), EIA%/RIL 7z
ZEEMAAS (d1312), E4i&fha KL 724 RMAdS
(dI366) %\ 7z, 77/ 7 AV ADOBYE, 24K5 R
32 L 7oAl o5 Hh % 1.0% 1% (FBS) & A DMEMIZ 283 L
Z 1 |Zmultiplicity of infectivity (MOI) #%#50%F 72 1220
pfu/celle LT A VABEEEML, 37C, 5% CO,FT
1A > F 2= M &, 14%1MiE (FBS) & 4ADMEM
ERINA T

3) RIEHOLGA

i 4.0 % PFA (MERCK) T L, 01% Triton
X-100Cpermeabilized%, PLHuR$LfA (Santa Cruz) B &
UHELIASUE (M73 clone) TA ¥ 2X— b L, K\,
FITCE & U'Rhodamin?s#% & L 72 2 Ik H & (Molecular
probes) TH#ilif%, OLYMPUS IX71# 0 BE M8 F 72 1%
OLYMPUS FV10idt £ i L — 4 — BRI BH M S Tl %
B L7

4) VIAY Uk

TIAL L, P SR A DTV S HEICES
7294 2732 %SDS-PAGE T 43 f, PVDFIE (polyvinylidene
difluoride membranes ; Millipore Billerica) (2 ¥ 5 L,
HuR (Santa Cruz), f-Tubulin (Santa Cruz), lamin A/
C (Santa Cruz), f-actin (Sigma) OPULTA > F 2 X—
b %, HRP (Horseradish peroxidase) 7%##H& L7z 2 k¥t
f& (Molecular probes) THLHL L, Western Lightning™
Chemiluminescence Reagent Plus (PerkinElmer) % fH\»
THE ST

5) RNAf##T

) 7V ¥ 4 ART-PCREE, Dain o8k« HHw»
T2 G- 72°. PCREIEIX, SYBR Green PCR
master mix (SsoFast EvaGreen supermix, BIO RAD) %
v T4T\vy, DNA Engine Opticon 3 (MJ Research) #
FTRT L 72,

& S

1) 77/ 74V AEGZ X Y 15 T OHURD SRS EAZE

L3 %

Ad5 wt300EG A OHUR DML N BFEZEAL & 7DD 5
72\, LY FEE v CHeLaflfla OHUR % > /%
7 &g L 72 AdS wt300% S S T 7 W HeLafll i
TIE, ARE L) SEDEMIZHURBUEIZ X - Tt S
72 (K1la). 2zt LAdS wt300% [ X 4T 24H5R %
DOHeLaflfig Tl&, MILE COHUREA ML, ZhIk
L TEOHUREAME T L, AfE & A HURIUAIZ L - T
I Ea SN (Kla), Zo&HEE, AdS wt300%



TT ) ANV AEGEC L BARNAKE Y > 7X 7 HuROfillfH 5

Mock
Infection

wt300
infection

1a BAERISHEI 7T A )V 2 RGBT AHuUR
DIFTE
TPER ST 7 7 7 A VA (Ad5 wt300) #MOI : 50T
HeLafiff |2 ke & &, & Ge24B [ % (24hpi) THuRD
AR AT, EORTER ES L — ¥ — AR
FETHEIZE L /2. BIIDAPIZ VT et L 72,

Total Extract

0 6 12 24 48 72
HUR - - —
Bactin ' - -

Cytoplasm Nuclei
0 6 12 24 48 72 0 6 12 24 48 72
HUR'—-—_ﬁ-- — W —
i — -
Lemin ALC == e

B actin e — — —— — — . CE — — —

1b  Ad5 wt300/& 44Nz 12 81T 2 HuR D4 M %

Ad5 wt300%MOI : 20 CHeLaffi g |2 &5 S, fllig &
i - Ko - ML E SN B AR 2 HUR Y v /3 7 &
DOFAL T T A Y EICTHE L7z, Bactink NEE T~ b
O—)b& L7 % /87 Lamin A/C% v, flngE
BLOESEA~OGEEOGEHE L7z,

&G 2 7o HeLaffilig Tld, M2 E OHuRADSEMNT 5 2 &
ZRLTWA,

512, TXAY Y EE NG THURO BRI L 72,
Adb wt300% &Gt — e = & 1M 2 ML L, HeLa
MlBO#e s 7327 (Total extract) &, # (Nucleus) &
Hf'E (Cytoplasm) (247 L CHELNIY 87 B
Tk L, TENEFNOHURY X7 max bk L7z. By >~
7 HOHURE I LIEGth—H L CRE CTH o 7225, Al
B OHURY > 787 BAIMEREICHINL, 24Uk Lo
HuR% > /37 s3I L7z (M1 b).

PLEofEgiE, Add wt300% &g & & 725l TIdHUR®
BENELT 22 EZRLTBY, 77/ 74 VARG
Lo THEMBOHURDE 2 SMIBE~NHE SN, Z L %

RIELTW5,

2) EIAZBRMAISO YL 35E EHIOHURE A2 L % #2
ZEwn
HuRDBHEZLE b 7253 7 4V ADE R #EET % R

FT5720, YA NVADKEHEETERIKL-LRRAGY

HeLaflifi (2 & e S, 2485 B 14 12 S b St CHuR &

YR DRERBE L. FORKE HuR: HAKZ MK

T % Edorf6% KL L7242 BAIAdS (dI355), Edorf6 & B4

K& LT 5 E1B5Sk% KK L 7o 2 RAIAS (d11520) B

L UB4SI 4R % R L7228 R AIADS (dI366) o el

faClE, wt300BEGers & A DHURD JFHELALATTED 51

72785, E1A% R L 722 RAIAAS (d1312) J&gefifa <k

HuRD BFEZALIZFRD SN h -7z (K 2a)
dI312% e & & 7-HeLaffifa OHURD B FEZAL & 7 = A

5 ETOMER Lz, 85 N7 THIT A &) IR,

Ad5 wt300/8% g 5480 [, d1312/8% 4 #4481 ] OHuR & >

N BEIIOCTNSFERETH -7, Lo L, MEzkei

HuR DAPI

dI355
E4orfé-

di1520
E1B55-

di366
E4-

di312
E1A-

M2a ZERREISE7 T A AJEGHBIZ B 5 HuR
DT
Edorf672 #RIAA5(d1355), E1B55kZ8 81 Ad5(d11520),
E4ZE R ARIAAS (dI366), EIAZERFIALS (dI312) %#MOI :
50 CHeLafifig |2 e &, 24hpi CHURD Sy st e gets %
v, EENL - —EEMBEMECBIZE L/ &I
DAPIZ T L7z,



JEZ 5L CTHURE 2 RET§ 5 &, FRRGse & s %
& wt300 el DA HUR ¥ » /8 7 w3 A L, Wi
HuRE M L T 525, 3124l Tld 2 OHUR®
ZALIZRD SN o7z (K2D).

DlhofRars, EIAOZERRAL (d312) okg:T
V318 EHIIL O HUR D JFIEZALATTRD H e\ T & A3 S 2
LY, HUROFEZEALZ L7259 7 4 )V AD R REIET
MWEIATH A Z ENbhroTz.

Total extract Nuclei
Mock wt300 dI312

Cytoplasm
Mock wt300 dI312  Mock wt300 dI312

- ——— e
E1A . .

Bactin P Sy —

HuR h“—

— P ey e e

— Y
Lamin A/C SR )

2b Adb5 dI312EGeAINE L 3517 S HuR O A%A Mk

Ad5 wt300, Ad5 di312%MOTI : 5O“C‘HeLaﬂ]]ﬁ'7 TG S
&, 48hpi T D MG 4 - A% 55 W - Al i & 45 |2 7‘%
HuR% ¥ /X7 &AL T A Y V2 TREF L7z, AdS
E1A% »3271%, AdS wt300EGHIE TOAFEIHL T 5
L EMERL:. Pactink NIy fu—) & L7 /-
Lamin A/Cl3# 5 ¥ /87 TH D720, :7&753‘7&0)&6:1?
ELTWADZE%, MIES M &5~ 5 EEOFEH &
L7

3) E1A% il 363 & & 7 Ml T ldHuRD BAENZEIL T

%

EIAIZ X 2HURD BFEZAL % & SIS % 720
HeLafl i I E1A % Sl 3831 & -8 C S st h e s CHUR D
JRAEZAL 2 Bl L7, SIS X ¥ -E1AIL, KBS L

i3 LM E ORI ﬁﬁ’wm%hawﬁﬂﬁmn
9—/Tﬁ%éﬂt(I3)Emﬁﬁ@ﬂ’ﬂb%ﬂf

LA CIEHURA N E SR L TE Dl fefa s
EBICEIADHIIE I b 520 5T W A MR T, HuRd
T E TR B ING I eI (143).
COfRRELY, HIROBIEZE/LPEIAIC L o TH 26 Eh
HIEERD, SHLIZEMTSRL.

4) EIAIZ X YHURD R TEAZAL L 72 ML T, Stress

granulesDIZ A S 2

mRNA —~RNAR & & > 737 BHEERA M T THER
THEZ F CIZEHE L -l g AR 0 O & O Th 5SG
X, MEAYA ML AICEENZBICHBLT A, RNAK S
5 2237 OHURIE Z DSGOHERL Y 787 & LTSN T
BY, HefEFr) s (LT, v Eild) %Oxidative
stress& LTINS 4 &, MREICHURY ¥ /37 73gefh &
ND YR ESGE LTl b s (K4a). Ads wt300
WG L 72, sl T8 S HuRO RFENZALT 5 Z &8

pcMVneo

IIIII!IlIIII!l DAPI

pcMVneo_E1A13S

3 EIAEHISEHMIEIC BT 5 HuRD FfE
pcMV neod X U'pcMV neo_E1A13S% HeLafif 2 trans-
fection L, 48H§[ % IZE1AB X O'HUR® % 9t g o % 47
W, SR L — A RIS CBIZE L /2. BEDAPIR
Tt L7z

o P27 o 7298, IR TE EAIE OSCO B H 2
13 2 » a3 % f:é@, Ad5 wt300% &4 & & 7-HeLail
JalZe F2 ML, HuR%Z feEaotit THig L 7.

Mock Infection Mock Infection + Arsenite

HuR

wt300 In_fection wt300 Infection + Arsenite

HuUR

dI312 Infection + Arsenite

HuR

4a Ad wt300& gLl fe B £ OFAd dI312)&
Stress granule

Ad5 wt300& Ad5 di312% MOI : 50 CHeLafifig (2 8 X
A, 24hpiTHE L RS b ) v & (U2 Arsenite & FE#K)
% 500ug/ml"C30%5 [, EEH IR L 721, HuRo® g ®
gt 2 ATV, L — *7L AT SR CRIZE L 7.
HuRIEStress granuleDHERL ¥ > /87 THHZ &n b, 2
A2 X 1) Stress granule?SiE T X 5.

Hellfe < o



TT ) ANV AEGEC L BARNAKE Y > 7X 7 HuROfillfH 7

WEORET TIE, RORIM LY IZEToMIEIC
SGOWATFRD b7z, — 75, AdS wt300% & & &
HuRD BFEZALD O 5N TW A TIE, vEE2HRML
TOLSCHE E N dr o7z, ZAUSH LdI312% & & 4
72 Tl IR RGN & (AR 12 HUuR O RFEZE LA R H 1
T, EEOREINC L ASCO AR bz (K4ba).

72, EIA%SifI58Bl S ¥ 72HeLafligic b F2 7 L
THRIFEFOLYMIC CHURE B L7 & 25, HEMIZELIA
B L UHuRAPH BT 2 ML TIESCOIE A TED &7z
A, MIBEIZ B EIA L HURD & b 125 S EAET AT
SCORBIEED SN h ol (M4b). Z ORI,
Ad5 w3000 G TEIEE S M7-HuRD /(TEZALIZHE D
SGIEB DI & FREDFERTH 1), EIADSCOFHK % )
HTrHZEERLTWVS.

pcMVneo + Arsenite

HuR E1A
pcMVneo_E1A13S + Arsenite

4b E1ASEGIZEIMNEIZ BT % Stress granule
pcMV neoB & U'pcMV neo_E1A13S% HeLaflli#g 12 trans-
fection L, 48EFMIfZICHE - ~ Y 7 4 %500ug/mlT30
A, RSN L 725, E1AB X OHuRD feE e getn
ATV, HRES L B ARIEMEECBIS L. B
DAPI % HWTHeth L 72,

Z =

REFFETIE, ARE-mRNAD 3% - g bICB#E T 5
RNAKEG Y Y787 HURDS, 77/ 7 A )V A &SR 024
FFH I IR CZ D %HDE {2 D, HuRA A M %
ENTWDLZERIREBEINT. 72, HuROEA 25122
IR AN ABEGTHEWIIEIATH A LD, T4 IVAE
B A B S EHRTH, E1IAZ MRFIZIH S 870k
HATOMRTE, NS OFEHIE, HuRZE/MGET 5
ZEN, INFETHMOEN TR ZEIADH 72 % H%HET
HHZEERLTEBY, TLEIART T/ 7 AV ADER
IR DEE LB R T I ANVABETEW RO T,
HuRDOMAMGERZIZ T 7/ 7 A WV ADHEE L 5 THEET

_7_

HHET ERRIELTWES,

7 AV AJEGBEI T, ARE-mRNAAA % ST
BY, FEHIZEY AV ABImRNA S A 2 FE L
LA TH S 2k ->72 & 912, HuRLMABE I
DBIEEHTZ &5 5, HuRIZARE-mRNA DK Y% 0
A 5T, AN AR OMRNAOA G2 b B L
TWAHEEMEAH D, 7 AV ARSI, RO
KB OMRNAIHE MG A5 1R 2 7200, ARE-mRNA
R A ABIMRNAIZ E NS & 135 7% B A %%
AFAL T2 THS. o, ARE-mRNAL 7 A
W AHBMIMRNA 2SHuR% /i L 728t B 4 364 L v T
BAEHECTHELEVWEERTEL, bLIDEZNIELIRN
X, HURO FEH P EH L - Mife <k, v 4 v 28
mRNADF A % Sl S, ToOHRET AV ADAE
WMELEL BB IETTHL. TOHITONTEERIKEEL T
WL ED D D

HuRIZSGD EERE & /87 D—>T, SGIEM I HE
LBEEZ R LTVLY. AT, AL G R
W ZATHURZSHIAE W L, IR e R ofils % g2
MZCTLSCOEBUIBIETE b o7z Ak, SGIZHINE
MARNLVAZES SN/ &L, VRV = AP LGFHET
LR Y = A THRENDNEmMRNAZ —FEH 12 JFR 3
2 B A AT )Y, ARE-mRNA SGIZRET
HIEPTREENTVEG, fEoT, b LSGH™ A L A i
BINCAETET B &, 7 AV ARHImRNA b SGo 12 E g
BN, BEROZHIIER) V= ACHETE W LT
T&%. EIARZDOZ L %Bi<C7-o12, HuRASG % A
THZEREHIL, 7 AV ABRMMRNASL ARE-mRNA®
IR LATONDE L)L TV DL EEZLND,

AREFZETIE, EIAZHIZI S22/ Tld, E1AZSH
W B AEAE LT B Ml CHURD SR 7 b Ml 12 254k L
(Fig. 3A), ESICHIBEICEIADTAEL TV D EEIZD
H, SGIEPHESINL Z ENHL 2% - 72 (Fig
4B). TOZELIZTTF /) IANAEEGE LTS (Fig
4A) FFET, 72 294 VA EEGESETHEIAL &)
W ZHURZSHIF Z I RAE L 2 WIR Y, SGIE S E S e
WZ kWb, IO OMFEIE, E1A & HuRA SE R
HBEVIIHEBEHIHEET A EZMORBLTWS, Ih
F CEIAIZIEM A 2 fE EMlED & X7 AT 52 L8
HESNTWL0TY, HIRVZNLDI bD—Dhb
LIz, SHEIA L HUR & DA 2 Bats 2 LB S 5
LEbNG.

CNFETRNAZ T/ LIZHEORNAT A VA (L oy
AVA) HSCEMWE S YW B sy LT,
HYOAEARET 5 &) Hii5idd 205, DNAD AL
A TSCOZEENA & 2 7% o 72 DI AT D R TH 5.
B TSGR L ST L I DT T/ 74V AD K
WERIZED L) BB G2 5PEWAS N TELVA, 4



8 Bos

BIOZEIZEZENTRLENH L EEDNL. S5
HA 12 1ESGLIAZ & Processing bodies (P bodies) & I
XA % B B R 3 K AT AE 9 4. P bodiesid F 12
MRNADGFFEICEAD A Z MmN TBY, 74V AR
e C O P bodiesAHR L, TDT L2257 A NV ADOHH
ST 50 WMEDRDH LY. 7TF AL X A
JaTd, P bodiesDIEHL & 7 A )V X DHIFE & O BRI B
DTN D

& B

REFFEL D, 77/ A NVAREGRT S EEEMILO
RNA#EE & » 737 HHURDEE /M %% S 1, Stress granule
DL SIS ZEDBHLN R o7 F22 0%
X7 7/ A NVAGNEEFEDEIAIC L > TH 726 &
TWabZERRELZ.

il &

KEERA DD, KFRICH A O TES, SHh
FIEE 3 LAtk ks uiﬁnﬂDWﬁ%i%W

FIRERS T R 73028 72 & UM o B TR 27 28 B A5 A
JECHFLE L BT £
X [y
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Regulation of RNA binding protein HuR in adenovirus infected cells.

Takeshi Kuroshima

ABSTRACT : In cells infected with viruses, the viral gene products commonly change the environment within the host
cells to maximize the production of the virions they carry. Adenovirus infection promotes the nuclear export of viral late
mRNA and inhibits the bulk of cellular mRNA export during the late phase of virus infection. However, AU-rich element
containing mRNA (ARE-mRNA) is exported to the cytoplasm, even though it is cellular mRNA. The RNA binding
protein HuR can bind to ARE specifically and has the potential to stabilize ARE-mRNA. Although ARE-mRNA is
exported and stabilized in adenovirus infected cells, HuR localization in virus infected cells has not been established. This
study examined the localization of HuR and the mechanism of HuR behavior in adenovirus infected cells, and the
biological significance of HuR for the virus propagation is discussed.

In adenovirus type 5 infected HeLa cells, the expression of HuR in the cytoplasm was augmented 24 hours after the
infection suggesting that HuR is exported to the cytoplasm. To understand which gene of the adenovirus is required for
the change of HuR localization, HuR was observed in cells infected with mutant adenoviruses. The behavior of HuR in
cells infected with dl312, which has deletions in the E1A gene, was not changed. Further, similar changes of HuR were
also observed in cells overexpressed with the E1A gene. These data indicate that adenovirus exports HuR through E1A
in the late phase of a virus infection.

HuR is known to be in Stress granules (SG) in the cytoplasm, and the SG formation in adenovirus infected cells was
observed. SG was not produced when HuR is exported to the cytoplasm in cells infected with adenovirus type 5, even
when the cells are treated with SG inducer arsenate. The data indicates that the existence of HuR in the cytoplasm
prevents the formation of SG.

This finding supports the hypothesis that adenovirus changes the localization of HuR to the cytoplasm in order to
export viral and cellular mRNAs and to inhibit the formation of SG by utilizing E1A. The E1A gene is the most important

protein for reproducing adenovirus, this new function of E1A is thought to be required for the virus propagation.

Key Words : Adenovirus, E1A, Stress granules, HuR, ARE-mRNA
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