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WFZERC R OMEEE (Z3C) : PKD2 is a major subtype of the PKD family kinases expressed in
T cells. We found that one of the substrates of PKD2 is SET protein, a natural inhibitor
of PP2A phosphatase. One of the phosphorylation site in SET protein by PKD2 is revealed
to be Serl171 and the phosphorylation compromised the inhibitory effect of SET protein
to PP2A. In addition, knockdown of PKD2 expression in Jurkat cells suppressed
up—regulation of PP2A activity after TCR stimulation.

AAF R TEHE
(SFHAL - M)
[ERc S e & it

2008 )& 1, 400, 000 420, 000 1, 820, 000
2009 4F )& 1, 000, 000 300, 000 1, 300, 000
2010 4F )& 1, 100, 000 330, 000 1, 430, 000

AR BE

fERE
o Er 3, 500, 000 1, 050, 000 4, 550, 000

W8 - 7 ) AERE
BUIER O 55 FE - MIH 54 ) MR
XU K FRT AL, VUG, EROH. HEHER TR, S

1. WHZEBRAR S W DT = USRS AR O R B RSB ST

REL BT, ZORMT 2P S0
bt ~CA T v —ZHNT, flixDT
Fa 7 PR T F R-MHC E ARy T ORIk
LA THISEZMN<SARTCEZ A, 2D
THROPUFASTF RDT=o7e1O5DT X/
MR A MICER LT T r S _TF Rk,

THEML & OGS 5 & HURTF RT3
%0 & AR DOIRVETHIS A D FHE I DI
LEbLT, FrI U B A — R
MEEAER SN =— 7 7 T G
MFEHEIND T LMD THRIE L, 2D X
DR THIRR D T F 1 ZHURIT KT 2 2872 i



X, ARGEEERDBL L THWDIETOHD
FROTICH L CRIEINE N R S, 3k
WBAREDRRE2D LB HNTWD,
ZOTFa T F ROREKIZ X0 iEHE
TONTERBLIEE A, BIEETITH
NRIERY v s ALF =) VEBLEETH

5 PKD2 & B-Raf WEMHLEnsZ ExRHL
7=, PKD2 X°B-Raf IZ. Z#E CTHIIZIZZ

DIFERHMONTE LT, 20 EEL E
FRESHTWARY, £, 7T a Z7Hiio
PR CIEME L S 2 TR, MaNEHRIS
ERBEOMTHIZEAERENTHRNED

Tholz, I TREELIT, PKD2 OFEE 5y

T&EE L, 0O THREE Iz D%
ZRE L, HOEREO T - 1BFIEOM
RICHEIRL L9 EE 2T,

2. WO HI
WEET S = Bk (ATP) & 7o
TAI 7 ADOFEEZPH LT, PKD2 DEEE %
fiEICFET D2 L2 HNET 5,

3. WD A

(1) PKD2 % J5HE ATP % & e SO ¢, Al
N ORI & SOS ST, R FIVER
KENVEAITI2, (2 &F vy B et Lz
B, PN EXBRT A NVBTHTT, D
FFOL NI EAR Yy MEEID ML, BRI
b - Bidets, mIEREE & A2 VTN
SR EERRET D, S OICRE LEE
2Ry B, RIBEICEDHBLL AT L%
AWTHBE L, Zha, Mk —8 &
PEATP (C X 0 B3k L CRER LT %, 2,
(3)Maldi 7L — h AR v & — % ke L=
J LN CL &XT T KR & 0BT 5
Ll bizMaldi 7L— MZAR Y b T 5, (4)
ZDOMaldi 7'L— NI, X7 4V AICHT
T, EDOARy MIBHER & D02 RET
%, (5) Maldi-TOF/TOF BVE /54 5Hic /T
T, BEHBEORD LN AR > N ERHICEA

BINZFRIT L, X7 F RO Y U BRALENL DR &
TR D,

4. WFFERCR

(1) PKD2 DEBD[RIE

Jurkat ff@ (& kAIMIF T MR ~Di&
o F8 A XV & RS PKD2
(CA-PKD2) 2 FBL 9 2l 2 FR L. Z Dl
Jfe1 4 al¥Ak L CHL PRD2 HLiRIC THiEvhie L
T, JEMER PKD2 21572, ZhaHWT, ik
SHPE P-ATP f74E T C Jurkat O ZHh 4
EALPEL T2 RLEBRIKBI 21T o7 L 25,
PKD2 DIEMEIZFr BAY 72 T RE & R & LN
JEARy hBRBIEER (K1), WTLT
fTo7z, JEMERL PKD2 & FERURTE ATP CHLER
L7z Jurkat ffakzhh 4 0 — koo E <k E)
FNE, MgEL R TEAR Y &Y H
L. WECE> CHESITZ21To & 2 A,
SET # > /37 & . nucleophosmin, hnRNP 73 &
DFIE STz,

D VEVTEFEDIK

Intensity

. > s 2
| AR .2
Ikl £

L
200 400 600 800 1000 1200

mz

B4 1 Jurkat MAREZRH A O PKD2 1T K 0 KRR
BINC Y UMb END Z X, (A TEMETR
PKD2 % Jurkat B4, 32P-ATP, G56983 (PKC
FLFE T PKD2 (ZFHE L7A2W) FEFA v F =
R— MEIRGTTESKIKEI L, X 7 4 LA
THBEZ M Lz, (B) TEPER PKD2 % 4%
i, 32P-ATP., 656976 (PKD2 FREEA) 177E
A %2 _X— M (A) & RIERICHUN RE % IR
HL77z, (©)iFEMAL PRD2 # ki, FEik
HHPEATP FAE FA V¥ 2 _X— Mg, ZRoLHE
[UKENE syproruby 12 CTHALT-, (A) Dl
FHEMEME E BT 5O DARy h&E&E
K L=, (D) (C) @ sk HIE A IR E B4 Hric &
D SET % "7 'B LRE S,

(2) PKD2 kB SET# X2 BDY L



BL DR E

SET % v 237 D PKD2IZ L % U AL ERAL
AR DT0 N K SET # 7B (TR )
FRF%JE 1-132) & C AU SET & v /87 E (T 2
JBRFEIL 128-277) DU ar v b & LS
7 G EAERK L, PP-ATP % 7= PKD2 & —
BT v, EiTo72E A K2 ITRT LD
(2 CRIFEBIZTRVN Y BN Z D 2 L dsy
Holz, PKD2 1IZFF—EBTHDZ &b, Ik
W2, CRuG SET Z o8Bk v/ A LA =
VEREET T ICER LD ) a v
vy NERR SET X Loy B aEERLLT-

(11 2), Z 4L & 28 B SET % JLH & L C PKD2
WCEDFT—EBT v 2iTol T A,
SET @ 171 F H D& U »F& K (Ser171) A3 PKD2

(3) SET @ Serl71 ™ U »E&{k.> PP2A ITH&F
DR ORE

SET 1% PP2A 7R A 7 7 # —EHFEHRITH 5,
SET % > /37D Ser171 DU AL Z DiF
PERREIZ RIE TR AT D720, SerlTl &
JNH I ZEME LT SET-SITIE (B&fLl Y >
FRibIR) &7 5 = I @#a L 7= SET-S171A (3E
U UBREIR) . B X OEPAR SET @ 3FED U
arveFr hEURIEEREL, Tho0
PP2A 1EPEDREREZ LR L (K 3), D
M. SET-S171E (% SET-S171A 35 kL O\
SET (TEb~, PAEREIME T2 Z &3 60
Lipolz, ZOZ LIE, SET OV VERbEN
L "C PKD2 %% PP2A DIEME A FH L TV 5 AlHE
PEERBTHLEDEEZ LN,

v »
A A’
& @ 2 ,\9 N
A N ORI O Y, %
N w0 F 822 o
RO A S SR -
*o A U A AP o2 <Al

CA KD CA KD CA KD CA KD CA KD CA KD CA KD

PKD2-GFP

SET (CBB) f-—**—-—-———ﬁb"“‘—"* — -""‘“‘“l
B ::: gg Ser188
Ser153 Thr191
Ser155 Thr194
Ser140_ ger156 Thr197
128 277
seroear | [ T Il
Ser162 Ser178
Ser17 Seri70
Ser171

Ser173
DY CBALERIO 1 5T 5 Z L AVHIBI L
7= (2 218),
2 SET #2378 ® PKD2 12 LAV VgL
HAroOFRE (AR U7- SET ZBHEY V'K
IR I U 72 W IR R PKD2-GFP (CA) %
T2 IEATEPERY PKD2-GEP (KD) #/E T **P-ATP &
LU 7=, BB/ LI anti-GFP Hiik T
L 7= 0 b % PKD2-GFP %3, HE %
TV B &7 SET & U BE TR L 7=,
T B /R R CBB TYufd L7= SET # X0 '
a9, (B) CoRum SET # > /X7 B (128-277)
\ZIF1ET % Ser/Thr B DN {8 %77,

A
S171E S171A
SET - e —— — -
PP2A A F -
TPMBP o
B
z SET-S171A
E 1.0 —e—SET-S171E
g 08}t ——SET-WT
S o5t
& 0.6
@ 04r
2
® 02
©
o 0.0 —"
10 100 1000
SET(nM)

3 Bl U ek SET (SI71E) %, B
SET R°FE U R KAK (S171A) & His LT, PP2A
FHERENME T4 %,

PP2A IZ & % *P-MBP OtV L FR{LR I A
3% SET-S171E & SET-S171A VU 2> F > K
B EOWRES R A (W) 7 IVESIKE,
BB L O B)MBP OFAF U RE L TRl L7z,

(4) BRI NAD»ODOBSMES X7 BAR
v b OEIEDORE

I AR > b ONLE A EMIC X7 +¢
VN U R P S RSN e STl = S AV g T



SEDIMERDHDH, LLEWT Loyl
LD, OOEIRCZ VR O & ORIE
WAL DGENEL bz, £ 2 TRkt
BRKE 7V EHO g ath A% ) — N7
I UEBDIRTIAVEEELT, ErnT s
UHRICERATREDN L, ARy MEo R AR X
T VKL Z LTk, fHfE, B, 240
FNR ARG MY, BETLOER T 7 AR
LUFOBEERIGE LW 2 & 2R LT,

X 4 24 CTiEME 7V OBRIEDKET

R4 ERINDED. &N ROEIXE

witgtal, gRsers I - SIVERNREE, O77 2 —
UVESTT., MIREATERSHS.
- ARIME N ZNEXRTIVAICHT, HEIRE
b FARETY  EFOARUMOMBEBET S,
&< ESMRIRETF T, £V UHER
= o 1 RobDR S, HEEEDHDR
RybZENPARETVRL,

S BRRIDTIVE, A/ —)-T Ut
P ESURTERELTELE, R
RybZ<UIR<EIC, ZHENhi

Y

YBNEF LB NN AREORIEDD |
T. RABSSHE S THEE, BT
ZRCENTES, J
077U LD REESEL L

PIE HeltiE ATP & IR RIKENE/E &
SRTE iz, {7 PKD2 O RE R EED
FEPBLTE 72, A%I1F, WCREZHNWT
[FIECE/HE (SET # o _08) R 20
U UGN DORIE R . KAFEB TREENNE D
DPRGEST D FETH D, FiiclcEU-MEE
LC, FRREELLT &30z, B EwE »n
BEOIFHIEASN-%, HERAR Y 724k
THEIZESDORFIPITHE SN D X1
BETHLENERINT, 4%, B2ERY
TOHRRIZOWTHRHFNAE ST LH L AT
%,

5. ARG LE

(WFFEARFE . WFFE o 8 R OV SR TR |2
ER )

UdEEEam 0 (B 16 14)
(O Ohbayashi T, Irie A, Murakami Y, Nowak
M, Potempa J, Nishimura Y, Shinohara

M, Imamura T: Degradation  of

©®

fibrinogen and collagen by

staphopains, cysteine proteases
released from Staphylococcus aureus.
Microbiology, 157, 786-792, 2011 (&

gAY )

Imai K, Hirata S, Irie A, Senju S,
Tkuta Y, Yokomine K, Harao M, Inoue M,
Tomita Y,

Nakamura Y,

Tsunoda T, Nakagawa H,
Baba H,
Identification of HLA-A2-restricted

CTL epitopes of a

Nishimura VY:

novel
KIF20A,
overexpressed in pancreatic cancer.
104, 300-307, 2011

tumor—associated antigen,

Brit. J. Cancer,
(FEHAHY)

Tomita Y, Harao M, Senju S, Imai K,
Hirata S, Irie A, Inoue M, Hayashida
Y, Yoshimoto K, Shiraishi K, Mori T,
Nomori H, Kohrogi H, and Nishimura Y:
human
insulin-like growth factor (IGF)-II

mRNA binding protein 3 can

Peptides derived from
induce
human leukocyte
antigen—A2-restricted cytotoxic T
lymphocytes reactive to cancer cells

Cancer Science, 102, 71-78, 2011 (&

FA D)

Inoue M, Senju S, Hirata S, Ikuta Y,
Hayashida Y, Irie A, Harao M, Imai K,
Tomita Y, Tsunoda T, Furukawa Y, Ito
T, Nakamura Y, Baba H, Nishimura Y:
Identification of SPARC as a candidate
target antigen for immunotherapy of
various cancers. Int. J. Cancer, 127

1393-1403, 2010 (FE#EA V)

Chen YZ, Liu G, Senju S, Wang Q, Irie
A, Haruta M, Matsui M, Yasui F, Kohara
M, Nishimura Y:
SARS-CoV spike protein—derived and
HLA-A2-restricted human CTL epitopes
by using a new

Identification of

muramyl
dipeptidederivative adjuvant. Int J
Immunopathol Pharmacol., 23: 165-177,
2010 (&FEH DY)

Yokomine K, Senju S, Nakatsura T, Irie
A, Hayashida Y, Tkuta Y, Harao M, Imai
K, Baba H, Iwase H, Nomori H, Takahashi



K, Daigo Y, Tsunoda T, Nakamura Y,
Sasaki Y, Nishimura Y: The forkhead
box Ml

candidate of target for anti—cancer

transcription factor as a

immunotherapy. Int. J. Cancer, 126:
2153-2163, 2010 (EFHHY)

Inoue M, Senju S, Hirata S, Irie A,
Baba H, Nishimura Y: An in vivo model
of priming of antigen—specific human
CTL by Mo—DC in NOD/Shi-scid IL2rg™!
(NOG) mice. Immunol. Lett., 126: 67-72,
2010 (FEHAY)

Nishiura H, Nonaka H, Revollo IS

Semba U, Li Y, Ota Y, Irie A, Harada
K, Kehrl JH, Yamamoto T: Pro— and
anti—apoptotic dual functions of the
Cha receptor: involvement of
regulator of G protein signaling 3 and
signal-regulated

89:676-694,

extracellular

kinase. Lab.

2009 (&HAY)

Tkuta Y, Hayashida Y, Hirata S, Irie
A, Senju S, Kubo T, Nakatsura T, Monji
M, Sasaki Y, Baba H, Nishimura Y:
Identification of the
H2-Kd-restricted
lymphocyte

Invest. ,

cytotoxic T
epitopes of a

SPARC,
antitumor

tumor—associated antigen,

which can stimulate
immunity without causing autoimmune
disease in mice. Cancer Sci., 100:

132-137, 2009 (FFAEY)

Kobayashi D, Kumagai J, Morikawa T,
Wilson—Morifuji M, Wilson A, Irie A,
Araki N: An integrated approach of
differential mass spectrometry and
identified
novel proteins regulating neuronal

Mol.
8: 2350-2367, 2009

gene ontology analysis

differentiation and survival.

Cell Proteomics,

(A Y)
Nitta H, Imamura T, Wada Y, Irie A,
Kobayashi H, Okamoto K, Baba H:
Production of Cba by ASP, a serine
protease released from Aeromonas

sobria. J. Immunol., 181: 3602-3608,
2008 (FFA D)

@

(=

)

Harao M, Hirata S, Irie A, Senju S,
Nakatsura T, Tkuta Y,
Yokomine K, Imai K, Inoue M, Harada K,

Komori H,

Mori T, Tsunoda T, Nakatsuru S, Daigo
Y, Nomori H, Nakamura Y, Baba H,
Nishimura Y: HLA-A2-restricted CTL

epitopes of a novel lung
cancer—associated cancer testis
antigen, cell division cycle
associated 1, can induce

tumor—-reactive CTL. Int. J. Cancer
123: 2616-2625, 2008 (FEFHAY)

Imai K, Hirata S, Irie A, Senju S,
Tkuta Y, Yokomine K, Harao M, Inoue M,
Tsunoda T, Nakatsuru S, Nakagawa H,

Nakamura Y, Baba H, Nishimura Y:
Identification of a novel
tumor—associated antigen, cadherin

3/P-cadherin, as a possible target for
immunotherapy of pancreatic, gastric,
and colorectal cancers. Clin. Cancer
Res., 14: 6487-6495, 2008 (A V)

Kobayashi D,
Morikawa T, Wilson-Morifuji M,
Tsubota N, Irie A, Ozawa T, Aoki M,
Arimura N, Kaibuchi K, Saya H, Araki
N: NF1
neurofibromin, regulates the neuronal
differentiation of PC12 cells via its

associating

Patrakitkomjorn S,

tumor suppressor,

protein, collapsin
response mediator protein—-2. J. Biol.
Chem., 283: 9399-9413, 2008 (&FcH

D)

Tsukamoto H, Irie A, Senju S,

Hatzopoulos AK, Wo jnowski L,
Nishimura Y: B-Raf-mediated signaling
pathway regulates T cell development

Eur. J. Immunol., 38: 518-527, 2008

(FEHAY)
%K) GE1210)
A. Irie, K. Harada, N. Araki, VY.
Nishimura

Protein kinase D2 regulates protein
(PP2A)
through phosphorylation of Serl71 of
a PP2A inhibitor, SET,

phosphatase  2A activity

in human T



®

cells.

14th  International Congress of
Immunology, —(#7, 7 [EFE2EYs.

MER—FETARTIA) 20104E8 H 23
~27H

Chen YZ, Liu G, Senju S, Qidi W, Irie
A, Haruta M, Matsui M Nishimura Y
Identification of HLA-A24-restricted
CTL epitopes of SARS—CoV protein.

%5 39 o A ARSI it ey (ORI, KPR
EFS ) 2009 4E 12 A 2~4 B

Irie A ,Harada K, Nishimura Y
Protein kinase D2 regulatesprotein
(PP24)
through phosphorylation ofSerl171 of a
PP2A inhibitor, SET, in human T cells
o5 39 ol A ARSI ety ORI, KPR
ERSEY) 20094 12 H 2~4 H

ML B, FRHEAES, AR
TarA ¥ F—ED2I12LB SETDY
VA& LT- PP2A DTS PEHIS
BABAART 0T A R AT 7 54 —BHF
TERFATE S (REAR, BEARKRE) 2009
£ 11 A 13~14 H

phosphatase  2A activity

MR ERAT A, CFEER, AL R
T R, BRI, phmfEs, R Bk
oL, W, RARERE, A)IE— A
H L, B35 75 9%, Rl | 12 2 AR
[EERE SIS

b b diffuse-type BEIZEFEETH
SPARC ZHEH) & LTz~ 7 AFEIERIET
F L ORGSR

%13 [ HARPARESS UME, b
I EBS ) 2009 4F 6 H 24~25 A

BHEE, AFwE. AL B HHEE
BOEmERR, REEE . AL
AEEW K B TE R PR,
PRRRER . BpSPee B, BLRRfEYK, PER 2R
&

Jiti g6 > S 2 B A 7 8 1L g B
J5. CDC45L D [FE

%13 [ HARBAESS UME, b
I EBS ) 2009 4F 6 H 24~25 A
BOAWm., BEHET, AL E
M ARERR, JBR F.EAKBIEZTSH,
AR 2 . AR 2R

S—-Guanylation proteomics:
post—translational
thiols

dependent on nitric oxide and

unique
modification of

reactive oxygen species.
B9MEHAARN ERFIRES (F
M., 7703 v 7) 2009 4£ 5 H
8—~9 H

ML JE JRHAEA, mADIL, R
ENE

PKD2 & & % SET-Serl7l @ VU »E&{kI%
PP2A 7R 2 7 7 & —PIHME A #1195

% 38 [l A RErame O, b
[EFAfE) 2008 4F 12 H 1~3 H

Sawa T, Fujii S, Irie A, Okamoto T,
Kobayashi A, Yamamoto M, and Akaike T.
NO dependent modification of Keapl
thiol by
8-nitroguanosine 3’ ,5°

nitrated nucleotide,
—cyclic
monophosphate

5 67 [Bl H AR
R IEFR )
H

HdE, Al
2008 4 10 H 28~30

Sawa T, Fujii S, Irie A, Okamoto T,
Motohashi H, Yamamoto M, and Akaike T.
Nitric oxide—dependent sulfhydryl

modification of Keapl by
8-nitroguanosine 3~ ,5 -—cyclic
monophosphate.

5th  International Conference on
Biology, Chemistry and Therapeutic
applications of NO, Bregenz,
(Festspielhaus Bregenz), Austria,

2008 4F 8 J§ 24~28 H
ML & JREASE T ARSI, A

B

PKD2 & & % SET-Serl71l @ VU v (kI

PP2A 7R A 7 7 X — B iEM & HIET 5

¥ 6 mMAAE FTuT A — AEERS
(KR, AT VBT FARNN—7)
2008 47 H 29~30 H

AL JE

T M FIclb s e 74 %)
—ED 2 OfEHT

WoMETuTF I AR Y T A (FE
A, BEARKT) 200843 A 11 H



(¥E) G4k
O WHHRE, AL E

5% TS DHURRR] ©
FHER, ppl81-217
Janeway' s o % /£ ¥ % (Janeway s
Immunobiology, 7th ed.). FEJL%, 2010
&
@ ML &, WG

%516 & S & REROMANEH ] D
FHER, pp480-497
Ty RET G 2 ) R
The Immune System, 3rd ed.), AT 4
NP AT AL F—F 2 aF 1, 2010

Go

@ AL &
(AT 70773 —]
JREEPE MR - PRAL AR A S A
T OEAE A L S Fide - H ARRIK, 68 &,
ppl63-166, HAERKA, 2010 4=

@ WARE AL B, TE R
[ 12 % BhiRAZ , pp257-286
TIEFRFA T ANV AT v N (SGETEH
2/ . INEE KRR, F LA 2009 4

(£ Dfth)

R B—
http://www. medic. kumamoto—u. ac. jp/dept/
immunoge/immunoge. html

6. WFITALAE

() BT Rz

AJT JE (IRIE ATSUSHI)

REAR K- REEBE A B 2 T2 - SRRl
g8 2% 5« 30250343

(2) WFge sz
« )

WRE S

(3) HHEAFIEE

FEAR AL (ARAKI NORIE)
REARR S - REFBE A BTS00 - e
WF7e& %5 - 80253722




