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Dephosphorylation of CCTheta is required for the efficient secretory cargo export fr
om the endoplasmic reticulum
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Phosphocholine cytidylyltransferase (CCT), the rate-limiting enzyme in the CDP-cho
line pathway for phosphatidylcholine (PC) synthesis, is activated by its translocation to membranes for ef
ficient PC production. CCTheta is translocated onto the ER membranes upon oleate addition. We found that k
nockdown of CCTbeta caused slowed export of secretory cargo. To understand the mechanism, we studied the o
leate-induced translocation and then the CCTbeta was dephosphorylated in the membranes. We identified PP2C
epsilon as the protein responsible for the dephosphorylation of CCTheta. Detailed analysis showed that exc
hange of Secl3 of the ERES with the c¥toplasmic pool was markedly inhibited by knockdown of either CCTheta

or PP2Cepsilon to similar extent while the diffusibility of Secl3 in the cytoplasm remained unchanged. We
propose that dephosphorylation of CCTbeta directly regulates COPII-mediated export of secretary cargo.



PC 2
1
Phosphatidylethanolamine (PE)
1 CDP-Choline

CDP-Choline

(DG) PC

CDP-Choline CCT

Phosphocholine  CCT CMP
CCT

(JBC (2005) 280:853) PC

Diacylglycerol

PC

CCT

(PNAS
(2003) 100: 9867) PC
cCcT

(BBA (1997) 1348:79)
CCT o B

CCTB

CCTB

CCT
CCT CCT
(JBC (1999)
274:26240)
CCT
CCTB N GFP
COS-7
CCTB
CCT PC
(MBC (2008)
19: 237)
CCTB CCTB
(Mol
Cell (2008) 31:438)
CCTB
CCT
(
)
PC
PC CCT
PC
VSV-G (tsO45)
39°C
32°C
VSV-G*%*®  tagRFP



Endoglycosidase H (Endo-H)
pulse-chase

al- (a1-AT)
cCcT

(ERES)
(ERGIC)

ERES COPII
Sec23-Sec24  Sec13-Sec3l
FRAP (Fluorescence Recovery after
Photobleaching) FLIP (Fluorescence Loss
in Photobleaching)

cCcT
CCTB
cCT
PC
1)CCT
CCTB
(JBC (1999)
274: 26992)
GFP-CCTP CCTB
PC
cCcT
GFP-CCT CCTB

No addition

,‘.;‘_ 1}:(1
5

¢

E1.GFP-CCTBM BTE

GFP-CCTp

GFP-CCT

GFP-CCTp
ccT

(JBC (1999) 274:26240)

CCTp
327 335
349 337
siRNA
CCTp
PP2Ce

inactive CCT

adtive CCTf
{open form)

2. CCTp o F5 AL Hl g

PC
CCTB
PP2Ce
2) PC
( 3
VSV_G'(SO45
( 3 ) ccT



al-
(a1-AT)
pulse-chase

CCTB

Cultured 39 °C Timeafter temperature-shift to 32 °C

Control cell

CCT KD cell

B3. VSV- G‘soﬁa)ﬁ:l_

COPII (coat protein complex 11)

3 (
Sarl-GTP
Sec23/24
Sec13/31)
(Nature
(2002) 419: 271)
ERES
FRAP FLIP
CORPII
CCT
FRAP
CCTpB Sec23
Sec13
( 3) FLIP
CCTpB
ERES Secl3

Time after bleaching (sec) f Sec13-YFP

Pre bleach 36.38 62 50

a == Control
~——=CCT KD
o
3 % = %
Time (s)

E4. Sec13MExchange rate

Control
Recovery after
photobleaching

CCTKD

CCTpB Secl3

exchange rate CCTB
PP2Ce

CCTB

CCTB

CCTB
CCTp Secl13
exchange rate
CCTB
Secl3 ERES

(’ 5

r \ N

[15.CCTBi~ & 2ERESCMDSEC13m il

1) Stepwise Assembly of Fibrinogen Is
Assisted by the Endoplasmic Reticulum
L ectin-Chaperone System in HepG2 Cells
TamuraT, Arai S, Nagaya H, Mizuguchi J,
Wadal.

PL0S ONE. 8(9), 745802013 (2013)

2) SNAP-23 regulates phagosome formation
and maturation in macrophages

Sakurai C, Hashimoto H, Nakanishi H, Arai S,
Wada Y, Sun-Wada GH, Wada |, Hatsuzawa
K.

Mol Biol Cell (2012) 23 4849-4863

3) Development of cysteine-free fluorescent
proteins for the oxidative environment.

Suzuki T, Arai_ S, Takeuchi M, Sakurai C,
Ebana H, Higashi T, Hashimoto H, Hatsuzawa
K, Wadal.

PL0S ONE. 7 (5), €37551(2012)



4) Autofluorescence of the cells in human
subretinal fluid.

Sekiryu T, Oguchi Y, Arai S, Wadal, lidaT.
Investigative ophthalmology &  visual
science. 52, 8534-8541(2011)

1) Analyses on the translocation of CCTf2

to the endoplasmic membranes

Seisuke Arai, Atsushi Yamashita, Ikuo Wada
65 6 21

(2013)

2) Dephosphorylation of CCTP is required
for the efficient secretory cargo export from
the endoplasmic reticulum
Seisuke Arai, Atsushi Yamashita, Ikuo Wada
45 64
5 30 (2012)

3) Oleate-induced dephosphorylation of
CCTp is mediated by protein phosphatase
2Ce upon translocation to the ER

membranes

Seisuke Arai, Atsushi Yamashita, Ikuo Wada
34 12 15

(2011)

4) Oleate-induced dephosphorylation of
CCTp is mediated by protein phosphatase
2Cegupon translocation to the ER

membranes
Seisuke Arai, Atsushi Yamashita, Ikuo Wada
63 6 27
(2011)
0

o 0
€Y
ARAI SEISUKE
30528261
@
©)



