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In this study, | investigated the mechanisms of phosphatidylserine (PS%
exposure during apoptotsis by Xkr8 and its family memebrs. As a result, 1 found that Xkr8 is cleaved
at its C-temrinal region of Caspase3, which results in dimerization of the molecules to be
activated. the subunit analysis of Xkr8 identified BSG and NPTN as binding partners of Xkr8. Without
binding to them, Xkr8 cannot reach to the plasma membrane, indicating that they function as
chaperones to take Xkr8 to the plasma membrane. 1 also found that other Xkr family members are not
dependent on BSG or NPTN to localize to the plasma membrane, suggesting that other chapernes are
required for for other family memebrs. Finally, the screening system to discover the chaperones were
established.

Xkr8 Xkr



PS

PS PS
10 Xkr8 Xkrd Xkr9
Xkr
Xkr8
Xkr
Xkr8 Xkr8 N V5 C FLAG
Dounce Homgenizer 8009, 10 min
8,000 g, 10 min 100,000 g
Blue Native- (BN) PAGE Xkr8
Xkr8
Xkr8 C
Xkr8 C
10 uM  Staurosporine (STS)
BN-PAGE N
V5
Xkr8
BSG/NPTN
Xkr8
TritonX-100  NP40 DDM
Digitonin Xkr8
Lgith
Digitonin anti-FLAG
TritonX-100 Triton
SDS-PAGE 50~60 kDa
Mass spectrometry
1 BSG NPTN
BSG/NPTN
Xkr8 CRISPR/Cas9 BSG NPTN
Xkr8 BSG NPTN
BSG NPTN
Xkr8
Xkr8 BSG NPTN
BSG NPTN Xkr
Xkrd  Xkr9
Xkr
Xkr
Xkr4 Xkr4
Xkr4
Xkr4 Xkr4
Xkrd  tagRFP



NBD-PC
Xkr4-tagRFP

CRSPR/Cas9 sgRNA library Xkr4 tagRFP positive
NBD-PC Flow cytometer
DNA
sgRNA PCR
Xkr8
Xkr8 10uM STS 2
BN-PAGE DDM  Digitonin
LMNG
LMNG Xkr8 Xkr8
C 3 Xkr8
3 Xkr8
Xkr8 3
Xkr8 ER exit signal
Xkr8 3
Xkr4
Xkr4 C AC
NBD-PC
3 Xkr4A C

Flow cytometer
cDNA Library
Xkr4A C
Xkr4

11
1. Gyobu S, Miyata H, Ikawa M, Yamazaki D, Takeshima H, Suzuki J, Nagata S. A Role of TMEM16E

Carrying a Scrambling Domain in Sperm Motility. Mol Cell Biol. 2015 Dec 14;36(4):645-59.
2015 518-519
2015 57-61
2015 422-427

o &~ N

Ishihara K, Suzuki J, Nagata S. Role of Ca(2+) in the Stability and Function of TMEM16F and 16K.

Biochemistry. 2016 Jun 14;55(23):3180-8.

6. SuzukiJ, Imanishi E, Nagata S. Xkr8 phospholipid scrambling complex in apoptotic
phosphatidylserine exposure. Proc Natl Acad Sci U S A. 2016 Aug 23;113(34):9509-14.

7. Nagata S, Suzuki J, Segawa K, Fujii T. Exposure of phosphatidylserine on the cell surface. Cell
Death Differ. 2016 Jun;23(6):952-61.

8. 2016 208-213

9. Gyobu S, Ishihara K, Suzuki J, Segawa K, Nagata S. Characterization of the scrambling domain of

the TMEM16 family. Proc Natl Acad Sci U S A. 2017 Jun 13;114(24):6274-6279.

10. 2018
11. 2018
23
1.
2015

2. BMB2015 2015



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.

23.

2015
Jun Suzuki, Identification of phospholipid-scrambling proteins KIST Seminar 2015
Jun Suzuki, Identification of phospholipid-scrambling proteins International
conference on proteoglycans 2015
2015

2015

Advanced Seminar 2016
Jun Suzuki, Phospholipid-scrambling proteins on the plasma membranes, Bangarol
Life Science cluster-iCeMS Joint Meeting, 2016.
”Kat-me signal” —mediated Scrap & Build
2016
Mechanism of phospholipid scrambling during apoptosis
2016
Jun Suzuki, Phospholipid-scrambling proteins on the plasma membranes, 21st iCeMS
International Symposium, 2016
Jun Suzuki, Shigekazu Nagata, Phospholipid scrambling on the plasma membranes,
Korea-Japan Bioactive Lipid Joint Symposium, 2016
Brain
Club 2016
Jun Suzuki, Phospholipid scrambling on the plasma membranes, The SPIRITS
Symposium: Multi-disciplinary approaches for cell control, 2017.
Phospholipid scrambling —lesson from mutants- CONBI102017, 2017
Cell Death 2017
Molecular Mechanisms of exposing “Eat-me” signal on the cell surface,
2017
Jun Suzuki Phospholipid scrambling on the plasma membranes, Japan-Korea lipid
joint symposium, 2018
2018
Phospholipid scrambling on the plasma membranes
2018
Jun Suzuki, Phospholipid scrambling on the plasma membranes, iCeMS-iTHEMS joint
workshop on interdisciplinary biology, 2018
Jun Suzuki, Mechanisms of phospholipid scrambling on the plasma membranes, The
SPIRITS Symposium: Regulation of cell fate and disease treatment, 2019.

0

http://www.suzuki.icems.kyoto-u.ac.jp/




€y

@



