weHh % R Jul. 20, 2015, 42(7): 1358-1365

Microbiology China © 2015 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.150217

i 5k

==

FCFAM EIMAT &% A% B Hemophore BYZ5#9 X%
{ERHNH
R ET L S S
(1. PR sifesebe B B I B#ER 611130)

Q. Wl R Shpesebe &hbiade i SiEs  611130)
(3. VIR KA shsehs 5 AR A E A5 gmE Pl B8 611130)

W B auaiFABREIRARFEONRETERR, RRRAATHAEFNIZAAR, LA T 0
UEAACRERT AT, FLANRA U FHEZ A0 0T T REES
(Hemophore). #MEd4r % 24Kk, TonB-ExbB-ExbD £ &#). ABC #£i2/K3-40%. Hemophore &
BETWEA MICE LR E RS IR T 6 — ARG . NG Ehi £ 46K PRIk
FA AR RAINE AR, BA, ERRELZRAMRE T LI 3 XA 4 Hemophore, 25|~
HasA. HxuA #= HmuY & . AXHi%4a44i4:X 3 # Hemophore 4 ik de 215 & 5 4 2 4k A8 B A%
R EGALE], AR Bt —F B R et ) i BAR R G 49 3 R A I AUE] 2 A

KR, FLRAME, hirdk, hOFHE A%, WO TBKRED, FEANS

Structural and functional reveal of the hemophore in
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Abstract: Heme is the most abundant iron source in the host. It has been proven that heme was the
main nutrient competition aim for the pathogenic bacteria, especially for the bacteria that is not able to
synthesize heme. The heme acquisition system of Gram-negative bacteria is consist of hemophore,
outer membrane heme receptor, TonB-ExbB-ExbD complex, periplasmic heme-binding proteins, ABC
transporter and so on. Hemophore is a type of outer membrane or secreted protein that can extract heme
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from host hemoprotein and pass it to the outer membrane heme receptors. Up to date, three kinds of
hemophores, HasA, HxuA and HmuY, have been identified in some Gram-negative bacteria. In this
paper, we described the mechanism of these three types hemophore to capture heme and the interaction
with outer membrane heme receptors in detail. It will be helpful for further understanding the function

of hemophore and its working mechanism.

Keywords: Gram-negative bacteria, Heme, Heme acquisition system, Hemophore, Working

mechanism
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Figure 1 Schematic diagram of heme acquisition system in Gram-negative bacteria
e A HIEMIML EF2850; B: HasA 7 Hemophore /1 S ML R %815 30; C: HxuA % Hemophore 41~ S (¥ I 21 R 5% 8155 ;

D: HmuY %! Hemophore 4> S AV I ZT i 125K,

Note: A: Direct heme acquisition; B: HasA hemophre-mediated heme acquisition; C: HuxA hemophore-mediated heme acquisition; D:

HmuY hemophore-mediated heme acquisition.
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Figure 2 Crystal structure of HasA in S. marcescens>”!
T A: 458 TIMLLEA HasA; B: BA{K HasA, His-32. Tyr-75. His-83 535 5 HasA X I £L ZEHIEE.
Note: A: Holo-HasA; B: Apo-HasA, His-32, Tyr-75, His-83 are involved in heme binding.
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3 ZFURANKEAME HmuY RFLEHRERS
Figure 3 Crystal structure of HmuY in Porphyromonas gingivalis®**
H: A, B: 4567 MR EHR Holo-HmuY ShiAzhf; C: PUE{AK Holo-HmuY ShiAztfy.
Note: A and B: Holo-HmuY in monomer; C: Holo-HmuY in tetramer.
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