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Table 1 Statistics on data collection, structure

refinement, model assessment

Crystal EspB
Space group P1
Cell parameters/A 88.016, 106.207, 151.634
Wavelength/A 0.9795
Res.(last shell) /A 37.43-2.404 (2.49-2.404)
Total reflections 187762
Completeness(last shell) 96.0 (96.0)
Redundancy (last shell) 2.0 (2.0)
I/o(1) (last shell) 8.78 (1.50)

Rmerge (last shell)

Refinement statistics

0.07711 (0.6087)

R 0.2029

Free R 0.2303

Protein atoms 25896

Water molecules 1158
R.M.S. deviations

Bond/A 0.006

Angles 0.74

Comprehensive Validation 115 15 % e bR 7E A
FEYGHI N (R 1).
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Fig. 1 Overall structure of EspB monomer

(a) EspB monomer consists of seven helixes, presents as a helix-bundle. (b) WxGdomain and YxxxD domain are conserved between EspB and

ESAT6/CFP-10 dimer. In EspB monomer, there exist several hydrophobic residues around the aromatic surface formed by Tyr 81 and Trp 176,

contributing to the stability of this comformation.
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Fig. 2 Overall structure of EspB heptamer
(a) EspBheptamer is relative rigid for the reason of being constituted by seven helix-bundles. In addition, it has a height of 854, a width of 77A anda
inner-diameter of 45A. (b) Major contribution in preserving heptamer conformation for EspB is made by hydrogen bonds and electronic interactions

formed by residues reside between monomers.
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Fig. 3 Structure alignment with EspB monomer

(a) Compared with EspB monomer structure, residue Phe 130 and residue 131 present totally different orientations in EspB heptamer, leading to a loop

following these two residues turns about 180°in direction. (b) Since this loop in EspB monomer lies right in the interface of interaction between

monomers, we assume it takes part in EspB polymerization under modulation unknown.
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()

I : Hydrophobic
I : Hydrophilic
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8], EspB 5 ESAT-6 £ i N AE/EAH HAEH, ML
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(b)

Inter-surface of EspB heptamer

ESAT-6/CFP-10 surface of ESAT-6/CFP-10

Fig. 4 EspB heptamer is quite hydrophilic, as well as ESAT-6/CFP-10 dimer
(a) Outer-surface of EspB is quite hydrophilic, as well as the two ends of EspB heptamer. (b) Inner-surface of EspB is also hydrophilic, and structure of

ESAT-6/CFP-10 shows a hydrophilic surface, too.
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TEZ RTINS SLRE R, 3R B AT AR AE T
TR ML FLIE S5 . EspB B SEARI NI, 1T
e ESAT-6/CFP-10 — fRJE It A=A kR, I
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Crystal Structure of EspB From Mycobacterium tuberculosis: Insights on
Possible Secretion Mechanism of ESX-1 Pathway*

TANG Xiao-Meng"?, WANG Da-Cheng"™
(" Institute of Biophysics, Chinese Academy of Science, Beijing 100101, China;
? University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Mycobacterium tuberculosis is a successful pathogen of human being that causes about millions people
death annually. M. tuberculosis posses an unique cellular envelop which can protect itself from the attack of
immune system and harsh environment. The mycobacterial cell wall consists of inner membrane,
peptidoglycan/arabinogalactan layers, a mycolic acid-containing layer, and the outer capsular layer. ESX secretion
system is involved in transporting substrates through cellular envelop to extracellular environment. ESX secretion
system has five pathways: ESX1 -5. ESX-1 pathway contributes most in pathogenicity of M. tuberculosis and
became a continuing concern on interaction between M. tuberculosis and host. EspB shares a co-dependent
secretion way with ESAT-6, a key virulence of ESX-1which is responsible for the escape of M. tuberculosis from
host cell to cytoplasm. We solved the crystal structure of EspB from M. tuberculosis. EspB posses conserved WxG
domain and YxxxD domain, and so does other substrates of ESX-1 pathway. Research on EspB shows that it can
interact with a component of secretion apparatus-EccC. We suppose that WxG domain and YxxxD domain may
function together as a signal peptide for the recognition of secretion apparatus during the secretion of EspB. In
addition, EspB heptamer has a relative rigid structure and a large enough inner-diameter for the transport of
ESAT-6/CFP-10 dimer, which makes it possible to function as a channel for ESAT-6/CFP-10.
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