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WFFERE SR OMEEE (Fn30) : a7 79~ —%—hnRNP R (heterogeneous nuclear ribonucleoprotein) %
AT ==L T cfos 7’BE—F—NODBE) M=y = —Tal BT 5, AT (=—HF—D
CDK8 ¥ =—/L(CDKS, Cyclin C, MED12, MED13){Z, hnRNP R & A7 ¢ =—%— LD W A1 EH (2 il
BB Z L3 o=, F7-, hnRNP R 13 Scaffold DR K 70 TFIB DIEA)>, #E G FEM L EBRE S
THIELHLNILTZ, hnRNP R % /o7 2 7 LT T, c-fos 28 LB ORIHIHE R T O E
EEE K T U2, ZNBOFERIY ., BIWIHE G O D723 B35 IZ hnRNP R NEE THHIEMN
TRBEXITZ,

WFZERC R OMEEE  (Z30) : A novel coactivator hnRNP R (heterogeneous nuclear ribonucleoprotein R)
facilitates transcription reinitiation from the c—fos promoter in vitro in cooperation with Mediator. The
cooperative action of hnRNP R and Mediator is diminished by the CDK8 module, which is comprised of
CDKS8, Cyclin C, MED12, and MED13 of the Mediator subunits. Consistently, hnRNP R interacts with
the Scaffold components (Mediator, TBP, and TFIIH) as well as TFIIB, which recruits Pol Il and TFIIF to
Scaffold. The RNA transcript produced from the G—free cassette interacts with hnRNP R through its RNA
recognition motifs (RRMs) and arginine—glycine—glycine (RGG) domain. Knockdown of hnRNP R in mouse
cells compromised rapid induction of several immediate—early genes. These results suggest an important

role for hnRNP R in regulating robust response of immediate—early genes.
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(1) WFZEBARREE T ORI #—(SRF, Elk-1, CREB, ATF1) #&En4
WHFFE I AN I T WS FCTE SR EUTHBLL , in vitro #8253 AT L%
AW DR B B 2 AT 35720 | REGLU T2, 2D AT DA W fFTICED, B
GAL4 R 2RI BEDEH72 N ZHIAE MEEEE AR (HeLa) OAHH#E LY RNA 56




/87 E hnRNP R (heterogeneous
ribonuclear protein R) ZHiHa 7T /I ~—
H—byf-D—2LLTHEL, hnRNP R
1% 3 - 2® RNA Recognition Motifs (RRMs)
&1 2D RGG RAf%HD 633 T/
DE IR E T, hnRNP R OFHHZ K
BRGSO S Z TR R ISR
R G AR L | AT 4 =— 2 — LRI
HMEZRETLIZELALNITLTE,
(Fukuda A. et al., J. Biol. Chem. 2009,
23472-23480)
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AT 4 T—H—{F(E FTO hnRNP R (2X%
R GG L 2R BB LR L 1 [
H OERED A 7253 2[0] B LLREOHR B ]
BRI NDZENALNE o7z, YR
AT AOEE DNA X c-fos BEEF
TaE—Z—O FHtlZ G-less cassette (G
D7) 400bp DELH) ZEEF THY, GTP
FHAFE T CTRIGEITHE RNA RUAT—EF
I (Pol 1) A G-less cassette FHEDFHAID
G THEILT 5, D72 2 [AlH DEREZ1T
9 Pol II IX G-less cassette KimDHLF
AICEIEL, 101 B KBV EEY N T
%, 2 [0l B LA D#R S L 1 [8] H O#REE
DHIRDM0IR L EEZ NN HIEN, FEE
WX IR SN D EER AT v T Th
HZEDRIES TS, LA, 2 [0l H LAKE
DG AT B 02 O AT =R
LZHOWTIHEVFRIT SN TE ST, A~
RN Z, MHFZE T, hnRNP R 23R
BREY) RNA LG5 228& AL THY,
RNA ZJrLC 1 [ H O#RE OHEI T2 N
L72 hnRNP R 3AT t=—Z—L L, 2
6] B PARE DERE i Z R L TOD DT
RWInEE 2 T2, UL EXY | EREFEEY) RNA,
hnRNP R BLUOAT 4 =—H—12XDHH L
WEE B A = X DA RN T 50D 3%
FIZE ST,

(3) [EWN - [ESORFFEEN ) K OB iE ST

EREAYOEETIZ O TIZENATEL
OB T, BER DY 7 )L—R A
k. R ERAG, R & X EX FR B T
BENAZENIRENTWVD, —EIRFELT

o7 Pol Il IIFFHASNAEE XL TED,
Pol II CTD (C-terminal domain) itV F2{bE%
FEDORE I RBIINTWADY (Ansari A. et
al., Gene Dev. 2005, 2969-2978). 2 [A] H LAFE
OERBEFHENZBI T2 AT 72 1F-&0
L7z Hil A 1 IR T D, — 77, hnRNP R
1% 1998 FEICH EHUR O —2E L CRIES L,
FHYE T ZAEE O R K E s =2 — R 54
VRV SMN EREGTHZEMHESILTW
% (Rossoll W. et al., Hum. Mol. Genet.
2002, 93-105), i ORFE 17 % FHT-fEHT
Tl hnRNP R 23@IRYAT T A 71T
B2 ENRIBEIN TSN (Kabat JL et
al., J. Biol. Chem. 2009, 28490-28497). #x5-
FEIA 7L L CoRRRITHRE STV,
AWFFECHERE FEY) RNA, hnRNP R BL UK
T AT =R =% LT LRSI A =X
LEEITHZENTEIUR, SEBE 72250 RIS
725,

2. WEDOHEHB
HEEAYOBIE RIS DD THY
Il SV, 2B 0K 113575, Y5
TlRIEL=# Bl 527 7 F X —4— hnRNP
R TG Y RNA HFEG L., EE=a T 7T
R — LU THDNDAT 4 T—H— LW FHL
THR G ZTEMAL 9%, hnRNP R EXATF 4= —H
—13 1 [Bl B OB O H7257 2 [8] B LA Ol
BEHIEHEL, RNA LHREaT 7T RX——% 4
L7e T LWER BE LB DS RIS D 2 8
5. Y R ClIZ OBEBIE AL AT = X
OfEIA%E B &L THFZEE1T,

3. WD L

(1) hnRNP R OHEEER AA 2 DA E F L VA
GIRMEAIZ BT D E O fiR i

hnRNP R % 3 -2 RNA Recognition Motifs
(RRMs), RGG RAAf L L\ o= 85D RNA
FEOR AL O, BEVET R BRFEIR S L #
T ANRNGRUNTE AT IR E R 2 7k
RERALZHLTD, RRMs X RGG KA
AL RNA 7215 Tl oz R 7EED
WAL E 4%, hnRNP R 28 RNA 04
T 4T —H—E N L TCEDINTERT 2N
EL TN T T 5720 HFRA %
KRS RARZAERL | in vitro B85



ke GST FNAE Ty AIZ LA
T-LOFERER) - W ERROM B AR 2 fRHT 35,
%72 hnRNP R LHREFEY) RNA EOFEA
Z#~X, hnRNP R Z/ L7ciz G 3E M ki
BB EY RNA OZENZHSWTH
RERAY

@) AT 42— EEROTEEST 2=
SANDY &

AF 4T — A — IS EEER BT DIRG
HlfEc BB kB 2L O S ENaT 7T
N—F— LU THILITNDA, 30 {ELELE
LY T =y "R HDHI x| RO B2 B
DEA BN OMFELEL, HlH AT =X
DERMOES B Z N, RIS, JWF5ET
AL 2 [6] H Ol G AR+ HREREIC
BIL CIRIZEAERATS LT W2, 7
2=y MR D B2 D AT = — X —
ARZHEEL . hnRNP R L0 H My Es 5
EHALZ ROV T 2= b [F] E L RER
W11,

(3) hnRNP R A= FRAKERE

REZAMIIZ siRNA 23 AL hnRNP R %
IIET T Dy I I T DRERIT, U
AB LT T 4 TN SN R L~ L
THRHT 5, cfos BB T % MIEHIIE % T
FHHL ., hnRNP R O R c-fos FBFH
EC G2 D% RT-qPCR ICXVF#H~S,
F7o, cfos IANDBIE T OREIZE 25
I OWTHIRGTT 5, SOITEIEGYE ML
\ZFE5 hnRNP R OEAE T ECTOREZEA
ra<F R R KON TS, S
%2 CIZBEICHT hnRNP R HUAZERIL . %
PEURRE AR Al RE7 2 L2 R L CWND, F
7o AT A== H—DJFEEIZ DN THIR
TR 5,

4. R

(1) hnRNP R AT = —2 —|Z L5 W aliyis
G

c—fos BIn 7 RE—F—%Eir 7T AINE
BRI A2 in vitro BB AT AITEBW
T, hnRNP R 23REHIDO=T 7 F _X—2—Th
HAT 4 =— 2 — LR E A TS PR L |
1 & H OERBE- DR 725Hd 2 B H ORG-S B

RS A A R LT, In vitro B85 )&T
RN AXD/NSWRNA S 2 FE B OFR G
MThHoHrZlid, Frav L xRNz ERR
RNase protection assay (2o CHERRLT=, F7-.
BRGPHAA T . IRIFAICHR T EY) RNA ZfRATL |
BRI OB N > TWDZ LA RIET Dk
REAFT,

(2) hnRNP R Z4rL7-#525151M1kd> CDK8 &
¥ a— W LA

AT 4 T—H—L30 HE DY T 2=y )b
HERRESIKT, CDK8 & E 2 —/L
(CDK8, Cyclin C, MED12, MED13) 2327 4=
—Z—IEVEOFREICE 5T 5L nbhTng,
HeLa AERAZH IS CDK8 B 2 — L&
AT p=—H—b EERVAT (T —H—%
WL T in vitro BENKISE{To72EZA,
CDK8 £V a— VEGLAT 4= —X— Tl
hnRNP R O FEM 23959<, CDK8 EY=2—
IVMATF o —H—L hnRNP R (2L DHRE{E it
CHHINAER T 52 b7z,

(3) hnRNP R CHRB B AGE G IR DM BAEH
GST I NE DL T oA DFE R, hnRNP R 234
T AT R = ICDT I F_R—H— O FAR L
BRF- DN OMERER T HIEDBHALDNTAR
STz, BREIEMALOBRICIE, 1 BB DOiEE A6
WAL= . Pol 1l BXORAEEGR 1O
M BE—F—DREEL VDK 1T 2
H LA DR B W B2 (R 1% MR ONA T /2 35
(Scaffold) &7¢%, hnRNP R [E, AT f=—HX—
X2 TFID ZFEFEETHIEND 1 FHDIRE
MBI LT-%Y Scaffold &bl mE—%—
EI2FY. 2 BB OERBI BRI A TR
BYIZIEONA T Z TR DI KRB AR 75
WFHEL A REICL CWBEEZBND

(4) hnRNP R Z/r L7285 B EMAbIZ 31T s
‘BREW) RNA DR E|
GST 7 IWH Dk O % vk [ o #l 5L |
hnRNP R 23 c—fos 51 DHZEHEY) RNA &
EEFEATHIEN DN -T2, hnRNP R L
GREY) RNA LOFES M 2 JE B DRI RIT
WELRFT 5700, REORRLH—HD
4 DNA W TG & T o7, £D
FEFL.hnRNP R EAT p=—HX—(ZX 525 H



DR GARMEZN R EEH DNA O RIKTF
AN AL TDZENHLNITRD, -8 D
X, T7bbEEEY RNA ORINER
GAEHEIZBIRL TWDZEDRER I,
hnRNP R D R K2 BAR A T figi b ©
hnRNP R @ RNA i & s R BIE PRI
BEETHHIEL AR THRMLTRY, 5
GOETIZ > TR LTI G EY RNA
2% hnRNP R IZFEE L, BRGEHEIZEE 5L
TWDIENRIBE NI,

(5) hnRNP R Z LD HTHHIER T DR B
i

N T hnRNP R D& ENZ SV TRgt
T 5728 siRNA Z VT hnRNP R % /v 27
2L, cfos BARFORBIGHEIZBIT
LA AT, ZDOFEF, hnRNP R %/
& A AN 1 ) Ol g R R G )
c—fos IR FDFENPEF IR FTHL
MRS 72T, F77, c—fos LIS DRI
W& {5+ (egr-1, fra-1, pip92, junB, cyr61,
c—myc, c—jun) IZ- DWW T a7 G 5

hnRNP R % /> 7% 7 LTIz 38T
HELFEOR TN Ao, —JF 1
AZHE BT DI R 1-(unD, GAPDH, H2afj,
gamma-—tubulin)<°, Pol I &AWL Pol 11
IZE > TR G INHE IR T-(45S rRNA, 5S
rRNA) DFEHL~/Li%, hnRNP R % /w7
Z L THIREAEE L2 oT2, T
HOFE R LY, hnRNP R IZA14] &5 T
D IHNZHF RIS TR Iz Em LR
N TCHEINDBE T O EFHE ICHEE
7R BN S TNDZENRIBE LT,
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Heterogeneous nuclear ribonucleoprotein R
(hnRNP R) cooperates with Mediator to enhance
transcription reinitiation
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