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In response to oxidative stress, colon cancer cells (HCT116) increased levels of 7TRAZ/5 1
mRNA without changing its mRNA stability. 7RAZ/ promoters and Chip assay demonstrated
that an Etsl-binding site was crucial for basal transcription, while three heat shock
elements mediated the oxidant—induced transactivation of 7HAZ /. Tra2 B knockdown caused
apoptosis of HCT116 cells. Tra2p were preferentially expressed in proliferative
compartment of normal human colonic glands and adenocarcinomas, where Etsl and HSF1 were
also highly expressed.

AR
(BREHAT - 1)
[ERESE ik & &t
2010 B 2, 200, 000 660, 000 2, 860, 000
2011 FFHE 900, 000 270, 000 1,170, 000
FHE
FHE
FHE
& 3,100, 000 930, 000 4,030, 000

WFIEoy B« KR
BfE D8 - M E - NEREERES - HILHRANES
X —U— R BIROAT T A7, KD A, Transformer 23, SR % /308

1. WS ON &

BIRZ TS T I3Ex R A R L R
(BfEA B LA« K558 - BARX N L R5E) (T
R U CRALAS + Al e S0 B AR - R B 2 7
gL, iR 7 ) 24T EES, b

kB F DK 95%LL BN EIRA R 7 F o1 o
YK OB ENTREY, BIRMWAT T A
U 7B &I AU R AR R FR 0D BEEL M
HEHENTWS, BROAT T A >0 7
[KI+ Transformer 2-beta (LL'F Tra2fB) Ix




SR (VU /T IX=:iSR) HHF I H

(SRSF) 77 2 U —D—>T, BEKRIFHIC
BEHBER D AT T A AL 2 8k L. S8R
AT T T DNy Y—L LTE
<, Tra2 B B FAH bRINWA T T 1
T a5 lF, SFEFEOmMRNA 7 A Y T F— L8
EEhnsd (Tra2 B 1-5), b MHEEAIL AGS
A L7 v M EMEMRICA L 2%
SN % & Tra2/ 4 mRNA isoform ASIEIRHY
WCHEBEINDZ WG LT (Um J Physiol
Cell Physiol. 2009) , L)UL7Z2WN &, Tra2 4
X premature termination codon (PTC) & == —
K945 exon 2 # & PICRYU T R THY .
native Tra2 8 X /X7 EIXFIRR J 1720,
Tra2 4 isoform [ZHFELAY72 exon 2 Bi%I %
FER)E L7z siRNA ZFWTC, Tra2p4 %/ >
7 B0 Uiz AGS Ml Cl, 3,000 LA EodiE
IR FBLZAE L, G1/S #Coffa)E - o5
1k, tubulin O & HIEO B RILDFED 5
iz, A¥K, PIC XY T N ToD Tra2f4
% nonsense —mediated RNA decay (NMD) 3 &
T ALV DREINDITTTHDN, B
Jal <o K g AR B LS PR PO 8 BL L T\ D 2
xR LT,

IO OMERREE S &2, ABFIE TR,
b EEkIc BT, BRI R T F 4 v
7R ERE) OBEEZMAT L LA B
L7,

2. WHEOHR

AW TIE, BIRWRA T T4 > TR+
Tra2 B OREREMENT 21T\,

(D) WAL MEIC B DT b A F L A2 LD
FENFEIN D, Tra2 B OE - 72 Pk
RExEFRET D

(2)PTC (Figflb=m Ro) & a— R34 508,
NMD 12 & 0 i SR Tra2 f 4780 7 2 b
DAFRFHIEE L N A L O & fRH 4
)

Z L EBMICHFEEIT o T2,

3. WHEo ik

(1) Tra2 B Ein+ 0 7 v T — X —fiffTr

Tra2 B &Is 1?5  flank D1 kb FEHEEE
% pGL-3 basic (Promegafl) Vv 7 = F —E~
g H =T ra—= 1L, TuEe—F—
AT ATV, BB A B LRI LIS L &
nNa7at—4%—fEkERETH, IHIT,
U a<F o REEE Vv T o AFRHIA
FERET D,

(2) &H5BFEY) 8 D I D R FER) 72 AT

Tra2 BRNAD / > 7 X7 Rk & S L,
Agilent #t#lwhole human genome array /A
T A% FAWVT, mRNA L L~V TR 252 1

LIEEMBEFEZRET 5,

T, BROAT T4 U TEOFLIE L
CTIlXAffimetrix ffhDexon gene chip array
VAT LERW, SRATTA T RFD—
DTHHTra2 f DEARINA T T A 2 0 7 DOFE
BB FDORAZ V—=0 T %179, Bohl-
F—HXGene spring GX113 K NIngenuity
Pathway Analysis (IPA) Y 7 b o =7 ZH\
FEEHFRI DAY - BEREAN I B DT 21T
Do

(3) Tra2 BIZEEMIZH AT 2BIE T DIRIE
FHiE2 T Lie~A e T LA F v TD
FEEA2 Y &I, in vivo IZB W TTra2 f N
BAEG D5 —7y NBEBTORKRY AR EAT
9, Tra2 BIFRNA FEETALZFF D EAVER
FLREGTHZ & T, MAEFEHEZR2TZD,
UARX 7 LAH 37 (RNP) Sk bRshi %
1T9, 7L ofil@agzmiti L, Tra2p
2RI EAEERERFF BB &2 X N
J-RNA Sk, ~A4 77 LA BL]
HEEMIRCR JEIZ K EERRNAZ [RIET 5,

(4) Tra2 p ORERENT (7K h— ZADEI5E)

Tra2 BRNAD / w7 X o Rl KON
FHHLRZ T, Tra2 B OBEEMIT 2175, ik
1T5EBRIT X 0 JfREEFE S L OV S8 (2 B e
HARetE R SNz, 2T, & HIZ8-
HZ 7 v H—BYufh, CaspasefRi DIETEAL
DFEFHr. TUNELY: (R, MTT assayZE D/ E
BRAATV, Tra2 f OAFHIEZRZIH S ST
Do

(5) Tra2 B3V 7 2 b DGR EY(

v RHIEENAMBTD Tra2pl B X O
Tra2/ 4mRNA DFE % /) —V 7 m v MEIZ
K VRO, SRITIBIT, B PRGRAM
BAEHRWT, BEOEME L Tra2/4 mRNA
RN OHINRE & OE Y insitu 7~
AT VEA =y a dkick VLMY
5o £, FFRIOLPURE T2 T
Yett Tra2 B O KGR CORAE LR TO
FRBLEZH LT 5,

4. WFFEEE

(1) Tra2 p Bl O 7 v — X —FHIKOFE
Tra2 B EETO T 1T —F — N KN
O~ FURERRIC LY Tra2 B 34 a7
27 AT b Etsl 23-64 725-55 bp 5°
MOMBEICHEST 5 2 LT, EAREEHHT %
ZFBHZERHALI LT, £, BB{LA B
LA Tra2 B @ RNA Z2EMEICIZRE 5837,
TICHREHENC LY Tra2 B BT 2 iEMHAk
T 5 AEEME R Lz, 7' A MiRKIZ



X v EEBRA HSFL 28 ) Vb S, Tra2 B
BT 5 Lif-145 775 —-99 bp @ heat
shock element (HSE) IZfs& L 7 nE—H —%
EHAET 22BN L (K1), F
72 HSFL % /v 7 X v Lic ik iz s\ C
{2 R L ZIZ XD Tra2 B OFFENFEEC
PHE Sz, (BIfERmSC Y /3o A H)

py HSFL NRF2 arsenite
o
-166 O O ! —
i i
—OROO-00— i | | e
TR <— Etsl mutant

—Oee 10— T ] !
—e-OWeIo— i ] |
o .
—e-OOW-10— e ] -
mock [lac ] *

* <— HSE mutant

o 20
relative luciferase activity

K1. Tra2p 7OE—4—E4

(2) Tra2 B DI RNA DIFEE

RNA fZ vk vk 2 VT, Tra2 B ICKEa T
DHRNA ZB~A 7T LA LY BRI
L7c, EDORER, Tra2 B ERFRICH AT D
#9500 FEFHD RNA & FLHA L7, /XA T = A fif
MRz kv, BRI EE i A ETH

ST,

(3) Tra2 B OHMfENHEREDZE FL
KRABFHIIRR HCT116 2 W Tra2F1 B
KO Tra2p4 @7 v 7 X0 MbaR % #Sr
LT, FRATORER. Tra2pl © ) v 7 X
FORIZ BT caspase B L W bel-2 {Z\if
DT R M=V ANRBEFICFHFE SN, Tra2 8 |
ﬁ?ﬁk~vxﬁ%®*of%éﬁ%ﬁﬁ
RBENTZ, E5IZ, TRA284 RV T &
VY E AW ) RGN hﬂﬂ]&ﬁ@
D, TIRb—= AU TP NVICTITERE S5 23,
0 e B B O A T S0 A B 0 AR KAL 7 &R R &
fCBED 7 = ) 2 A4 THRHBL L=, GaSc&fE
H)

(4) Tra2 B ORIGIZEBIT DB

b bR b R0 R OVR G A3 AR O
AR L0 | Tra2 B 1K Rz Aia %
ORIGD AR m BT HZ L2 AL
72 (M2), 612, Tra2B 1% HSF1 & Etsl
CHFET A EEH LT LT,

Eﬁﬁﬂ%*ﬁﬂﬁi& Tumor
&:ﬂ‘f'r
Qé 0

2. KEGIZHITHTra2pDFEI

PLEDZ &5, Tra2 B a1 DI ERFH i
KK O Tra2 B O LA PRERE 2 R L,

Tra2 A 4mRNA XY 7 2+ DSKNGE DS AHIBRER I

BN THERENE RNA 2> 1 & L CIER 3 % nlREM:
NHDHEWVWIEELRMBEZG5Z LAk
f; o

5. ERFEELIRIE
(WFgEAREE . WRIE 3 & UG
X TR

#HrsEE I

UEssam ) (FH9 1)
1) Katsuura S, Kuwano Y, Yamagishi N,
Kurokawa K, Kajita K, Akaike Y, Nishida K,
Masuda K, Tanahashi T, Rokutan K.
MicroRNAs miR-144/144% and miR-16 in
peripheral blood are potential biomarkers
for naturalistic stress in healthy
Japanese medical students. Neurosci Lett.
516(1): 79-84, 2012, DOI: 10.1016/
j.neulet. 2012. 03. 062, BEFH A
2) Masuda K, Kuwano Y, Nishida K, Rokutan
K. General RBP expression in human tissues
as a function of age. Ageing Res Kev. 2012
(in press)doi:10.1016/j. arr. 2012. 01. 005,
ESv el
3) Kurokawa K, Tanahashi T, Iima T,
Yamamoto Y, Akaike Y, Nishida K, Masuda K,
Kuwano Y, Murakami Y, Fukushima M, Rokutan
K. Role of miR-19b and its target mRNAs in
b—fluorouracil resistance in colon cancer
cells. J Gastroenterol. 2012 (in press),
DOI: 10.1007/s00535-012-0547-6, #ArFt
4) Kuwano Y, Kamio Y, Kawai T, Katsuura S,
Inada N, Takaki A, Rokutan K.
Autism—associated gene expression in
peripheral leucocytes commonly observed
between subjects with autism and healthy
women having autistic children. PLoS One
6(9) :e24723.2011,D0I: 10.1371/journal.
pone. 0024723, t001, £t
5) Akaike Y, Kurokawa K, Kajita K, Kuwano
Y, Masuda K, Nishida K, Kang SW, Tanahashi
T, Rokutan K. Skipping of an alternative
intron in the srsfl 3’ untranslated
region increases transcript stability. J.
Med. Invest. 58(3-4):, 180-187, 2011, DOI:
10. 2152/ jmi. 58. 180, A FHiA
6) Kurokawa K, Tanahashi T, Murata A,
Akaike Y, Katsuura S, Nishida K, Masuda K,
Kuwano Y, Kawai T, Rokutan K. Effects of
chronic academic stress on mental state
and expression of glucocorticoid receptor
alpha and beta isoforms in healthy
Japanese medical students. Stress,
14(4) :431-438, 2011, DOI: 10.3109/
10253890. 2011. 555930, A FHiA
7) Katsuura S, Kamezaki Y, Yamagishi N,



Kuwano Y, Nishida K, Masuda K, Tanahashi
T, Kawai T, Arisawa K, Rokutan K.
Circulating vascular endothelial growth
factor is independently and negatively
associated with trait anxiety and
depressive mood in healthy Japanese
university students. 7nt J Psychophysiol.
81(1):38-43, 2011, DOI: 10.1016/

j. ijpsycho. 2011. 04. 004, &t A

8) Yamamoto Y, Tanahashi T, Katsuura S,
Kurokawa K, Nishida K, Kuwano Y, Kawai T,
Teshima—Kondo S, Chikahisa S, Tsuruo Y,
Sei H, Rokutan K. Interleukin-18
deficiency reduces neuropeptide gene
expressions in the mouse amygdala related
with behavioral change. J Neuroimmunol.
15;229(1-2) :129-39. 2010, DOI: 10.1016/
j. jneuroim. 2010. 07. 024, ZHi

9) Kurokawa K, Kuwano Y, Tominaga K, Kawai
T, Katsuura S, Yamagishi N, Satake Y,
Kajita K, Tanahashi T, Rokutan K. Brief
naturalistic stress induces an
alternative splice variant of SMG-1
lacking exon 63 in peripheral leukocytes
Neurosci Lett. ;484(2) :128-32. 2010, DOI:
10. 1016/ j. neulet. 2010. 08. 031, AF¢

(Fa¥ER] GF12140)

1) fRHEIT, ZEdkd, EEF. B,
Verrigg, RMEE ., AHERE, HEHBEE L,
MG, SIK—1=. A b L RAIGEME Tra2p4
PTC NV 7 v MZ X % p21 DGR % 0
L 7- g b oo, 2 34 [0l A A4
SAMES 2011412 A 16 H, Sy 7 1=
R (i)
2) RMERT. WHEIE L, B BIIE,
Verrig, REAIT, AHERE, WHHEA.
ZBF AL, WIG#(. N—1-. Huantigen
R (HuR) Functions as An Alternative
Pre-mRNA Splicing Regulator of
Transformer 2-beta (Tra2beta) under
Oxidative Stress (F8fbA b L AT To, HuR
({2 & % transformer 2-beta (Tra2/f) iR
AT TA T TR, 5 34 BIA RS F
EWFRER 201141216 B, V7 o
i (Bi)
3) Il MR, WA T
T FEHEETF. @AM T, SK—1
Autism—associated gene expression
signatures in peripheral blood leucocytes,
Joint Academic Conference on ASD 2011,
20114 12 A 2 B, AARMHEI L (BR)
4) ZBhkl, BREFREENOHTCANLA
fegatt, o ART T AGEE 527 [BIA AR A
b LRSS 2011 4 11 H 20 H,
WO ERR AR ()
5) AHERFE, ZBdfd, WEETF. B

TS

L ETRE, RSO, R, 7E A,
WG, A . N R R
LRI ET D e PRI~ A Z = RNA @
FEHL, 2T R AAR b L R BRI E,
2011 4% 11 H 20 B, FOEEEARWHE G0
6) MM, BB, LFET. BINE,
VerragE, RMEEF, AHERE, WHHEA,
HEEE L, B, S BbA b
A JEME Tra2bd mRNA L2 X 2 M (L O HIlE,
6 BIERR X b L RSB FRRE, 2011 4
11 H4-5H, #HBERT (BHEN)

7) Kuwano Y, Kajita K, Satake Y, Kurokawa
K, Yamagishi N, Akaike Y, Honda M, Nishida
K, Masuda K, Tanahashi T, Rokutan K.
Transfomer—2beta regulates apoptosis
through post—transcriptional regulation
of bel-2. Cell Symposia Regulatory RNAs,
2011 4 10 H 11 H Wyndham hotel (Chicago,
IL, U.S.A)

8) Kajita K, Kuwano Y, Masuda K, Yamagishi
N, Kurokawa K, Satake Y, Akaike Y, Honda
M, Tanahashi T, Rokutan K. Premature stop
codon—containing tra2beta4 mRNA isoform
regulates cellular senescence. 3rd EMBO
Meeting 2011, 201149 H 12 H Austria
Center Vienna (Vienna, Austria)

9) ZBplifd, T, MRS, REE
Ir, B)E, WEEF, R, iR,
ITRERIE, N—12. KA A SikEfaik Lz
BT 5 Transtormer 2-beta DER{LA K L A
JEE OB 5 33 [8] B ARGy F AW F43 2010
FI2AT-10H, MAR—FTA T F(Hf
)

10) EvreE, ZEpifd, PREGI. B)IE,
LB A BSHAEA AEAT AR, B IS L
WEB1., SNK—1=. & b transformer 2
beta BILFIZBIT HBIRA T F7 407
A OfiER] 55 5 RIERIR A b L R H:
ARE2010 4 11 A 19—20 A, K% (78
=)

11) Yuki Kuwano, Ken Kurokawa, Sakurako
Katsuura, Naoko Yamagishi, Yuzuru Satake,
Keisuke Kajita, Toshihito Tanahashi,
Kazuhito Rokutan. Alternative splice
variants of SMG—1 as a potential marker for
brief naturalistic stressors in
peripheral leukocytes. The 7" World
Congress on Stress, 20104 8 A 25-27 H,
Leiden University (Leiden), Netherlands
12) Yuki Kuwnao, Yuzuru Satake, Kensei
Nishida, Kiyoshi Masuda, Ken Kurokawa,
Shigetada Teshima—kondo, Toshihito
Tanahashi, Kazuhito Rokutan. The
mechanism of transfomer Z2-beta gene
expression in response to oxidative stress
in human colon epithelial cells. Digestive
Disease Week 2010. 201045 H 1-5 A,



Ernest N Morial Convention Center (New
Orleans, LA, USA)

6. WrgEiifE
() #FFefEs
ZH At (KUWANO YUKI)
EERZE - REREANILANSFTH LT UR
HZRE - BhZk
F7eE 35 © 00563454




