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Physiological function of novel BAR domain protein and bacterial dynamin-like protein in the
production of bacterial extracellular membrane vesicles
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Fox ik, Mlas B NaE A PEMED 7T NEVEMIE Shewanella vesiculosa HM13 @ 5/ ia A pE BB Ax 1
DAY N —=27125k v, #HH BAR (Bin/Amphiphysin/Rvs) KA A X LI Hxaa— KT 5 LHESIND
Binf (hm2405) % RE LTz, hm2405 TMEMES A F I k¥ /37 B LeoA DR E 1 7 BI51
(hm2406) % ETBInT 27 T A Z —ITHHE LTo, ABFETIE, HM2405 (2 & 2o di=R4H & HM2406 (2 &
HIENRDO Y F A 7K > TRMMIERDEITT 2 & WO EERGUCKSE |, KBIa 127 7 A F —OE/Ma
HEPE~DORG 2T Uiz, hm2405 L hm2406 OXRBITZENCHINaAEEEZ 52% & 42% KT S+,
RS 0 BIRR & [RIRRRE & OB/ ALpEVE S BIHE LTz, hm2405 & hm2406 O s RIFES 3N Mo A pEr: 2
1.6 fFHNEE, 2 b OB FEEMD R L CREUNMOAEICEH < Z &R Sz, EAK 100nm @ UK
Y — b LER RS HM2405, K HM2406 % & bz U A Y —adpbic Ly, HM2405 & HM2406 13V
R —DIFEET D Z LR ENT-, kR HM2405 % giant unilamellar vesicle (GUV) (Z4MER AN L
72 2 A 10-20% FRED GUV IZEE A L, HM2405 (2 X 2P0 iR H1H 23R 7, R HM2406 &
GTP. Mgt % GUV (2RI L7z & 2 A, GUV OEpENBIZR S, HM2406 13 GTP W/K43 iR 7RI
FEOBHE S LTSI S E S Z LRSS, # "V ERIEMMITIC LY HM2406 (ZNIEIZRTET
52 EARE, HM2405 & HM2406 (I & SR 2 & e/ Ma OTERRIC i L Tl 2 L 3B 2 bl

We identified a gene (hm2405) presumed to encode a novel BAR domain protein by screening for genes
related to membrane vesicle (MV) production by a hyper-vesiculating bacterium, Shewanella vesiculosa
HM13. hm2405 is in a gene cluster containing AmZ2406 encoding a bacterial dynamin-like protein, LeoA.
This study aimed to elucidate the roles of Am2405 and hm2406 in the production of MVs by strain HM13.
Deletion of hmZ2405 and hm2406 decreased MV productivity by 52% and 42%, respectively. Co-
overexpression of Am2405 and hm2406 increased MV productivity by 1.6-fold. The addition of partially
purified HM2405 to GUVs caused membrane deformation in 10-20% of GUVs, demonstrating membrane
curvature control by HM2405. When purified HM2406, GTP, and Mg?* were added to GUVs, GUV
aggregation was observed, indicating that HM2406 causes membrane tethering or fusion in a GTP
hydrolysis-dependent manner. We also found that HM2406 localizes to the inner membrane. These results
suggest that HM2405 and HM2406 function cooperatively to form outer-inner membrane vesicles

containing both the inner and outer membranes.
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