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Molecular mechanisms of biological defense in macrophages: Membrane transport
control mechanisms dependent on foreign particles

SAKURAL, Chiye

3,300,000

SNARE

SNARE SNAP23
SNAP23
SNAP23 Ser95 ( )

Foreign particles that invade the body are processed by phagocytic cells
such as macrophages. This reaction is called phagocytosis. This process is carried out by repeated
membrane fusion by SNARE proteins.

SNAP23, a SNARE protein, is known to function in phagocytosis. Foreign particles that enter the
body are recognized by foreign-specific receptors expressed on the surface of phagocytes, however,
the relationship between the receptors and SNAP23 is not known. In this study, we found that the
phosphorylation of SNAP23 Ser95 exhibits different functions (promotion or inhibition) depending on
various foreign particles.

SNARE



¥ X C—19,. F—19—1, 2—19 (58

1. WFZEBRME Y IO &

MMEIZ, B S OHMigR LN O B 2 PR L. BRICEELZMMZ 3 b Db ST 5 s
REAEH LT3, ZOEEFEIcBNTIE, ~2u 77— o BMENERS 5, &Ml
AERNICBALZEMAEREL, BE - 2fRc ko TREF. 42— o~7F % T ffa~H
FIRT 2, CO—HORIGR 77 TH A F—vREnH, EYoEEICL VBRI NS/
7Y —LEMIN, 77 IHA F—v R, 77 Y LR (EYOER) L 7TV — LA
R (R DR - ) D —EED» OB, CNODNIGIZZ Y FY =L T4V Y — LR ED
HI/NGRE & ORIA 2V RS 2 & THfTT 3720, KIGDZEITICIIEMERSUNHEATH 5,

ZDfEREA % S DA SNARE % 827 TH %, SNARE & v o827 [3@&$ 23 oD %
NENICHFEL, L2y Rlae clEAREEKT 2 2 & ClREA R TET 5, 2hE T
fA7=Hx. MRS TZE SNARE &% v %2 SNAP23 237 7 =Y — LD & N ICEEREST 3 2 &
BIHE L7z, X 52 SNAP23 o#fEIZ 95 FH D Ser 7 (Ser95) 0 V) viigfbic L v i x N 3
e ERHHLNICL 7,

BRI IC X, EA OBV 2T 2 RRENZARBARIAL Cv b, KZB/R»rbD v 7
FALRIFENENICFFEN 27 7 TV — LB L KPCHEREST 2, L2 LA S, ZBERTIRT
FNo DEHE A TS 572910 SNARE 2 v 7 R EALFAMi 2 Z T 30, £7- % DR DT 7o
Elxbdr o T, KR IZEYICEDOH 727287 & LT, SNAP23 @ V v (L 232 BARK T
M7 7394 b=V RADYEZRAA v FTHEIZ2ZHLLICTEHDTH S,

2. WHEOHB

SNAP23 . V vE{toFHEIC X > TG T 2 MIE/NGE EAEREHBKT 23— F—
SNARE Z v x27)Z@ L., I X Y B+ 2 0O REEREAZAH L TWR EEZS
N7, FZTARPETIE SNAP23 2D WT, 77 94 +— v RGO BEMERKIGIC BT 225K
RICRTE L 72 RE & . ) vIB{LIERIIC X 2 2 OflfHBEEA AL 2 ic T 5 2 & 2 HIE L7z,

3. WD ik
(1) 77 =Y — LIEHGERE O fET

W& o827 mVenus ZAHI0 L 728748 SNAP23(mV-S23 WT)icxt L, Ser95 #7 7 =
JEFE(mV-S23 S95A @ JE Y V(L) 7 28T ¥ IR (mV-S23 S95D : SRl v ER{LTY) i
B L LR REWICRET 2~y 2~ 207 7 — Uk 1774 %857 L 72 (J774/mV-
S$23 S95A. J774/mV-S23 S95D), Zh o OMIfEICBERER KIGHE 5 2. 7 7 =Y — LBHE
ZHIE L 77,

(2) 7 73V — LEFERE DT

77 Y- L3ZOMMBRICENT, T4V Y- L AT 5, LMo L <&
DEMELGZIBKI 7 7TV —LICD0T, 74V —LED@EMELZIET LT
77 3V — LD RAMUINERE & T~ T,

(3) SNAP23 L &K Z KT 5 SNARE % v X7 D[dE]E

JEREL ARG, o DE Fd SNARE & v o) 7 2] 7 2 4 3 v 7 - flE4 CEAIE 2K
T5ZETEREING, SNAP23 ZEBROEAMAICEEG T2 2 L0, FRlABRICE T S —
F > —SNARE 3 724 2 % & FHREIN, COBMIZEBKEFEN ) vIgLoF#HICX>TX
DEEFEIC R DL EZLND, N— b F =T RED =D, b OMIICH L T &2 BRI 72
Bk Gz, Z oM E R U R A TS < L CHAERT 29 T oRE %R
BTz,

4. WHFERCR
(1) 773V — LEBGER DT

W37 L 7 ]774/mV-S23 S95A. ]774/mV-S23 S95D 1<t L. 47 u 7Y v 1gG TA 7Y
= Vb L 72[Rt zymosan(IgG-zymosan) % 5-2 72, Z D & &, IgG-zymosan i Texas Red(JRta
L) THEER L TRz, B 60 2B 0dBEZMIET 2 2 & T Fe REMKEN 27 73V
— LG EZ ER L T2, Z DfEHE. mVenus Z RIS 72 v b a = fifld(J774/mV)ic b~
J774/mV-S23 WT & J774/mV-S23 S95A Tl % OB RIFEETTHE L T 72 (K 1A),



Ric, 7YV = AL FIC zymosan & 5 X = HEICOWTHHNT, TD L ¥ zymosan Ik
Toll 244 2/Dectin-1 12 X Vi I 1L 5, A 7Y = U zymosan T, J774/mV-S23 WT
& J774/mV-S23 S95D I B W T 7 7 =Y — LUEEIER O ITEH R & 17z (X 1B),

KGR X, Toll BRZAMAK 4 I X VI N5, Ra X v %7 mCherry Z 533 2 K
HEEMNYE LTHWE 2L T Tl MZAER 4 2N L2773V — LRI OWTH~ -, %
DFER, J774/mV-S23 S95D 13 J774/mV-S23 WT [FIEE I B A3 L 72— 7T, J774/mV-S23
S95A X2 v b a — Al L E D R Ao 72 (K 1C),

UbkEtowz e, 773V —LEEBRRICE T Ser95 23V v (LG % 3% F 7= SNAP23
1% IgG-zymosan 1<% L CIZIHIIC, )RAICIEL 7Y = Vb zymosan 2 KB IR L Tl
HICHERE T 2 2 L 23b 2> o 72,

A B 0.0006
0.0319 0.9989
| 0.0117 0.2241
0.0012 0.6763 0.0007 <0.0001
. T 200, N
150 . ® 175
8z n 5
g 125 g g 150
33 100 3 125
Qo o é
g€ . 2.5 1004
S 9 85
o S s ol 75
S S ]
g 50
254 E 25+
0 ol
mV WT S95A 895D mvV WT S95A  S95D
mV-SNAP23 mV-SNAP23
0.0371
c |
0.9947

0.9996
0.0266 0.0231

225
200+
1754
150+

1254
100
751
501
254

% Phagocytosis
(TLR4-mediated)

mvV WT S95A  §935D
mV-SNAP23

M1 773V —LERMNE
(A) IgG-zymosan (Fc 22 %144&). (B) zymosan (Toll 552 & 44 2/Dectin-1). (C) KHHE (Toll
BRZARAE 4).

(2) 7 73V — LERPGETE D fiFhT

(D) DT TV &0 T 2 FI$ % J774 15 L T, Rhodamine BOREGHI ) G & T F X b
FSVERWBEZETIAY Y=o %k iEH L=, 2hic 1gG THT YV = {LL =TT v 7 A —
Z(1gG-£ =) % 5 2 Fe ZBEMMEKIFNIC 7 7 IV — LR E /2, 77 3V — LITKADE
BCIAY Y —LE@ET 2720 KRIMLPEAL 7 7 3V — L3RG EETRENE AR 15
BHEDT 7TV = IO WTRBHNETEH#REI N7 73V — L0EIGEEZFHN, ThE ML
WERE Lz, % DfEE, ]J774/mV-S23 WT % J774/mV-S23 S95A Tlda v tu—afifld k v &
ML DA T2 (X 2A), FREDFEE A4 7Y = /L L Twin\» zymosan TiTo72 & 2 A,
J774/mV-S23 S95D 1% J774/mV-S23 WT & [FfEEIC T L TH Y. —J7 T J774/mV-S23 S95A
T3 IgG-£ —XCRONZE X ) It md > 72 (K 2B), UbEdrb, 773y —Lk#MLics
\J % %Ak & SNAP23 Ser95 OMBIBIR S /RIE & iz,



mV WT S95A  S96D
mV-SNAP23

A <0.0001 B
| <0.0001 0.0138
& |
I= <0.0001  0.9975 o 0.8451
] @
a 80 = 0.9971
o S~ g
g 23 0.0049  0.0039
5% w0, 5 B
(] -5
Z5 a9 60
‘B O o E
] £ 404 =
—_ 1
e 8 £ 40
O 2B
£~ 20 c
B g Q
-? i>—<- N 20
fia) X
e 0 =
a =
= mV WT S95A 895D o ol
O\Q

mV-SNAP23

M2 773V—LpEabsh=
(A) IgG-v— X (Fc %Z&1K). (B) zymosan (Toll 32 &4 2/Dectin-1).

(3) SNAP23 L &K% T 5 SNARE & v %7 D[EE

SNAP23 I, fifafgie 7 7 oy — L RICRET 2, 7 7 2V — LFEBGERRIC B W TR/ME
ez v FY —LIC/GET 2 SNARE £ v 37 & BADBEBBRTIIZ VY F Y -9 T4V J—4
WS % SNARE % v 37 L EEEREEEKT 2 2 & TG EF I ERRI L. 7794 F—v
ZHEFTERIEI L T W3, T 2 F COMBTER 2 5. SNAP23 [3HERE T 2 ZAMRICIRTEL TV Vg
Lo EHE 2 &0 7B 2B A2y T 3 & FEINE, 2F 0 EWYOEEICS L TE
BB T 2— FF—SNARE 2 v 2 B3 LEZ LN, 77 TH 4 F—3 AHFIC
SNAP23 L HAKEIER T 20 T2 FET 270, B4R SNAP23 % Ser95 iR % H B4 2
J774 1T L CRIBOIEIM 2 525 2L T7 7 TH A4 F—v 2% L. % DHlfEhhH ik % FH5
L CRIBIRSEFEE A 1T o 72, 2T X D | ZRWIKEN., £ 72 Ser95 U v LK) I SNAP23
LIEAET AN TORERZAAR D, BEREZRRON R 572, 2D, SHIOEE» L 133
— }—SNARE Z v X7 O[EEIZTE b > 720

DA ED 6, SNAP23 3BT VIR {LIRREZ (L S ¥ % 2 & TR 2 B offiv
STFbhbeEirbh, 2O ik, SNAP23 U VIE{LIREER, 77 94 F—v XiITHB W
THEDO R 2 BVt 2B O ENEEZ S AT THEECH 2R[REEZTREB L T 5,



4 3 0 4

Kono Yusuke Saito Hiroaki Miyauchi Wataru Shimizu Shota Murakami Yuki Shishido Yuji 20

Miyatani Kozo Matsunaga Tomoyuki Fukumoto Yoji Nakayama Yuji Sakurai Chiye Hatsuzawa

Kiyotaka Fujiwara Yoshiyuki

Increased PD-1-positive macrophages in the tissue of gastric cancer are closely associated with 2020

poor prognosis in gastric cancer patients

BMC Cancer -
DOl

10.1186/s12885-020-6629-6

Morita Maya Kajiye Mayu Sakurai Chiye Kubo Shuichi Takahashi Miki Kinoshita Daiki Hori 9

Naohiro Hatsuzawa Kiyotaka

Characterization of MORN2 stability and regulatory function in LC3-associated phagocytosis in 2020

macrophages

Biology Open -
DOl

10.1242/bio.051029

Hatsuzawa Kiyotaka Sakurai Chiye 63

Regulatory Mechanism of SNAP23 in Phagosome Formation and Maturation 2020

Yonago Acta Medica 135-145
DOl

10.33160/yam.2020.08.001

Kinoshita Daiki Sakurai Chiye Morita Maya Tsunematsu Masashi Hori Naohiro Hatsuzawa 30

Kiyotaka

Syntaxin 11 regulates the stimulus-dependent transport of Toll-like receptor 4 to the plasma 2019

membrane by cooperating with SNAP-23 in macrophages

Molecular Biology of the Cell 1085 1097

DOl
10.1091/mbc.E18-10-0653




Partial cleavage of MORN2, a LAP(LC3-associated phagocytosis)-related factor, is regulated by the ubiquitinproteasome system
in macrophages

2020

The role of phosphorylation of SNAP-23 at Ser95 in an immunoreceptor-dependent manner during phagocytosis

2020

MORN2  SNAP-23

2020

VAMP5 regulates phagosome formation in an immunoreceptor-dependent manner

2019




SNAP-23 is involved in MORN2-dependent LC3-associated phagocytosis

2019

Syntaxinll regulates the toll-like receptor 4 trafficking from recycling endosomes to the plasma membrane in LPS-stimulated
macrophages

2019

https://ww.med.tottori-u.ac.jp/







