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IBMARGEN Lol R4, HADEGE R R
&R I I ARG T Lol Rl
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LolCDE & AWiHFE 1 4~ ATP WG, K AL
ZE LB LolA. Narita 28 A& 3 lolCDE R: A1
i R BEL L 7 B 2 DA PR RS A R, 30k K A T 1 2
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WK 4 ¥ LolCDE J& T ABC M % ik
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PRSFIRFIE . Walker A, Q-loop ., Signature , Walker
B. D-loop & Switch H-loop, {HE 5HAth ABC
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J5 SE I R RPT (& 1), B. burgdoferi ) Lol
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C g 25 11 3 AT e B ) JOAC B 1 5 P 7 4 i )

Type V

JETAMENM, 2B C KR 2R
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(5) Q
ATP \

ADP “#

B 1. FRERREEB/NEREA NS DILE E S 8 ik [32-33])
Figure 1. Topologies and possible secretion mechanisms of the surface-exposed lipoproteins (Figure cited from [32-33]
with modification). (1) In N. meningitidis, an outer membrane protein Slam mediates the surface display of
lipoproteins (e.g., TbpB). (2) A proposed module mediates complete surface localization of spirochetal lipoproteins
such as B. burgdorferi OspA by interaction with a holding chaperone and an outer membrane lipoprotein ‘flippase’
complex. (3) The Bam complex, a hetero-oligomer that catalyzes the insertion of B-barrel proteins (outer membrane
proteins, OMP) into the OM, might directly mediate the surface exposure of lipoproteins or indirectly mediate
the exposure of lipoproteins that piggyback onto B-barrel proteins during their assembly (e.g., lipoprotein ResF).
(4) Lipoprotein CsgG form oligomeric complexes with hydrophobic transmembrane domains, large periplasmic
domains and the C-terminus exposed on the cell surface. (5) Some lipoproteins might reach the extracellular space
by type II pathway that recruit substrates from the IM. (6) The C-terminal translocator domain of lipoproteins form
a B-barrel in the OM to mediate self-sufficient transport (autotransport, Type V secretion) to the surface.
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Functions of Lol system proteins and surface-exposed
mechanisms of lipoproteins in gram-negative bacteria

Guozhong Chen', Yanjiao Zhang', Shiyong Chen'*"

" Shandong Province Key Laboratory of Applied Mycology, School of Life Sciences, Qingdao Agricultural University, Qingdao
266109, Shandong Province, China

% Collaborative Innovation Center for Marine Biomass Fibers, Materials and Textiles of Shandong Province, Qingdao University,
Qingdao 266071, Shandong Province, China

Abstract: Bacterial lipoproteins are important components of cell membrane. They play important roles in bacterial
physiology and virulence in gram-negative bacteria. The Lol (localization of lipoprotein) pathway discovered from
E. coli is responsible for the transport of lipoprotein in gram-negative bacteria. Recent research found that
surface-exposed lipoproteins are widespread in gram-negative bacteria. To better understand the current studies of
lipoprotein secretion mechanisms in gram-negative bacteria, we reviewed functions and conservation of five Lol
proteins, the difference of lipoprotein secretion signals in variant bacteria and possible transport mechanisms of

surface-exposed lipoproteins.
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