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Molecular mechanism of exocytosis from secretory granules that have been trapped
into the cortical actin network
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Direct observation of fluorescence-labeled secretory granule exocytosis in
living pancreatic B cells has revealed that some granules fuse immediately once they are recruited
to the plasma membrane. We show that melanophilin, one of the effectors of the monomeric GTPase
Rab27 on the granule membrane, is involved in such an accelerated mode of exocytosis. Both
melanophilin-mutated leaden mouse and melanophilin-downregulated human pancreatic 3 cells exhibit
impaired glucose-stimulated insulin secretion, with a specific reduction in fusion events that
bypass stable docking to the plasma membrane. Melanophilin mediates this type of fusion by
dissociates granules from myosin-5a and actin in the actin cortex and associates them with a
fusion-competent, open form of syntaxin-4 on the plasma membrane in stimulus-induced [Ca2+]i
rise-dependent manners, which provides the hitherto unknown mechanism to support sustainable

exocytosis from granules in the cell interior.

Rab



GTPase Rab27

11
8 Rab27
Myosin-5a -7a

Myosin-5a

GTPase Rab27

GTP

Rab27 Melanophilin Exophilin-

Exophilin-8 RIM-BP2 Myosin-7a
Fan, Matsunaga, Wang et al., Elife 2017
Melanophilin Rab27a
Myosin-5a
Melanophilin
1 Melanophilin B
Melanophilin B leaden
Venus
leaden B
B B
resident 100
passenger 2
leaden B
B Melanophilin  siRNA
shRNA
2 Melanophilin
Melanophilin Rab27a  Myosin-5a
Syntaxin-4 Melanophilin
Syntaxin-4
Syntaxin-4
Melanophilin leaden B
1) Syntaxin-4
Melanophilin
Rab27a  Myosin-5a Melanophilin
Melanophilin
Caz* cAMP
1) Melanophilin B
leaden B
resident passenger
Alberta

Melanophilin  siRNA/shRNA



passenger
Melanophilin

200 nm
2) Melanophilin
Melanophilin HEK293A
B MING Syntaxin-4
116-125
Y122A/H124A/K130A Syntaxin-4
Rab27a E14A
Myosin-5a D378A/E380A/E381A/E382A/A467P
Melanophilin
MING6
Melanophilin  leaden B
Syntaxin-4
Y122A/H124A/K130A Syntaxin-4
E14A Rab27a
D378A/E380A/E381A/E382A/A467P Myosin-5a
3) Melanophilin
B Melanophilin  leaden 8

Y122A/H124A/K130A E14A D378A/E380A/E381A/E382A/A467P

leaden
Melanophilin
passenger
Y122A/H124A/K130A D378A/E380A/E381A/E382A/A467P
4) Melanophilin-Syntaxin-4a
passenger
Myosin-5a  Melanophilin
Syntaxin
SNARE
2 Melanophilin Syntaxin-4
Syntaxin-4
resident Rab27 Granuphilin SNARE
Syntaxin-1~3
Melanophilin Syntaxin-4
EGTA Caz
Melanophilin  Myosin-5a Caz*
Caz*
Syntaxin-4

passenger



Hameed A, Hafizur RM, Kahn MI, Jawed A, Wang H, Zhao M, Matsunaga K, lzumi T, Siddiqui S, Khan 858
F, Adhikari A, and Sharma KR.

Coixol amplifies glucose-stimulated insulin secretion via cAMP mediated signaling pathway. 2019

Eur. J. Pharmacol. -

DOl
10.1016/j .ejphar.2019.172514 .

Okunishi K, Wang H, Suzukawa M, Ishizaki R, Kobayashi E, Kihara M, Abe T, Miyazaki J, Horie M, 130
Saito A, Saito H, Nakae S, and lzumi T.

Exophilin-5 regulates allergic airway inflammation by controlling IL-33-mediated Th2 responses. 2020

J. Clin. Invest. 3919-3935

DOl
10.1172/3C1127839.

11 0 5

Kohichi Matsunaga, Fushun Fan, Hao Wang, Ray Ishizaki, Eri Kobayashi, Hiroshi Kiyonari, Yoshiko Mukumoto, Katsuhide
Okunishi, and Tetsuro lzumi

Exophilin-8/MyRIP/Slac2C assembles secretory granules for exocytosis in the actin cortex via interaction with RIM-BP2 and
myosin-Vlla.

Joint Annual Meeting of JSDB 51st and JSCB 70th

2018

M. Hafizur Rahman, Abdul Hameed, M. Israr Khan, Kiran Maryam, Hao Wang, Miaomiao Zhao, Kohichi Matsunaga, Tetsuro lzumi,
Achyut Adhikari, Huma Aslam Bhatti

Roles of Eupatorin and Hymecromone as Potent Insulin Secretagogues and their Mechanisms.

14th Biennial Conference of Pakistan Society for Biochemistry and Molecular Biology

2018




Rab27 exophilin-5

56

2019

Rab27 exophilin-5

56

2019

Abdul Hameed, Rahman M Hafizur, M Israr Khan, Hao Wang, Miaomiao Zhao, Kohichi Matsunaga, Tetsuro lzumi, Sonia Siddiqui,
Faisal Khan, Achyut Adhikari, and Khaga Raj Sharma

Coixol amplifies glucose stimulated insulin secretion through cAMP-PKA signaling cascade-independent of K-ATP Channels.

The 11th Scientific Meeting of the Asian Association for the Study of Diabetes.

2019

Rahman M Hafizur, M Israr Khan, Abdul Hameed, Kiran Maryam, Huma Aslam Bhatti, Munneb Ali, Zaheer-Ul, Faisal Khan, Ghulam
Abbas, Hao Wang, Kohichi Matsunaga, and Tetsuro lzumi

Hymecromone potentiates glucose-stimulated insulin secretion through cAMP-PKA signaling pathway.

62

2019




Rab27 exophilin-5

68

2019

Tetsuro lzumi, Kouichi Mizuno, Katsuhide Okunishi, and Hao Wang

Melanophilin accelerates insulin granule fusion without stable docking to the plasma membrane via interaction with myosin-Va
and syntaxin-4.

The 55th Annual Meeting of the EASD

2019

Rahman M Hafizur, Abdul Hameed, M Israr Khan, Kiran Maryam, Muneeb Ali, Za-heer Ul-Hagq, Hao Wang, Miaomiao Zhao, Kohichi
Matsunaga, Tetsuro lzumi, Achyut Adhi-kari, Huma Aslam Bhatti

Exploring the insulin secretory mechanisms of hymecromone and eupatorin in mice islets.

The 7th International Symposium-cum-Training Course on Molecular Medicine and Drug Research, Karachi, Pakistan

2019

Katsuhide Okunishi, Hao Wang, Maho Suzukawa, Susumu Nakae, and Tetsuro lzumi

A novel regulatory role of the Rab27 effector exophilin5 in allergic airway inflammation.

48

2019




34

2020

http://molend.showa.gunma-u.ac.jp/




