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1 Clp EEREBRHNSH
Table 1~ Distribution of Clp Family
Distribution ! 1 m
ClpX CIpA ClpY ClpB ClpD ClpC CIpE ClpS ClpP CIpQ CIpR

bacterium E. coli + + + + + +

MTB + . + N N
eukaryote A. thaliana + + + + + + +

mammalian + + +

The result is procured by online Blast ( http://blast. ncbi. nlm. nih. gov/Blast. cgi). E. coli: Escherichia coli; MTB: Mycobacterium tuberculosis;

A. thaliana ; Arabidopsis thaliana.
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Fig. 1 Process of degradation. A. Substrates for ClpXP degradation are bound by ClpX via peptide recognition tags, unfolded, and

translocated into ClpP for degradation'®]

. B. When absence of ClpP, ClpX recognizes substrates by binding to peptide signals that

are generally exposed at either the amino- or carboxy-terminal end of an otherwise native protein, then Remodeled them.
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( Streptococcus pneumoniae R6 ) . K M 43 £ T &
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I 2 5L TR 3 91 R AT FER (S5 2R R B HY) L 852 B
ClpX 2 1A & B 1R 17 4y B2 DR S, & 2256 /Y 3 4
Ty 8 3 RN A 45 g i e 0 08 <1 A7 A8 T 45 4% 0 BOFTF
iy ClpX 2 B o ] LUE 258 00 BT Y

( Mycobacterium  leprae

ClpX # [15 X S 4N F 1Y) ClpX 2K (1 7 I i M 254 I
#EA AR AYE o

6] SWISS-MODEL %5 i J7¢ 41 52 45 #% 4 K AT #i
ClpX B AR R T, 5 2 A8 RS 2 Rt
T 9 2 11 5 o5 A 485 4 A 1] EBE T T ( Helicobacter
pyliori) ClpX #& 1, IR g 44. 11% o 45K 4» K AT
T I ) MR T B 0 AR S M A PR 2, g 1D M B AT
P ClpX 7R [ b i 445 9 0 /5% 356 26 0 o 76 3 A & A
A T S TR A T 2 2 R BB B F IR 45
0 N IR BRI LN N S HE i — A
=JIk (XGF) &5 ClpP L 5 A i i K 1 4 25 R A 1%
Eo AN

2 SERSBITEMEIERTEREEN

Fig.2 Three-dimensional structure of ClpX. A: Three-dimensional
structure of Mycobacterium  tuberculosis H37Rv ClpX through
homology-modelling. The structure is obtained by SWISSMODEL
server. (hitp://swissmodel. expasy. org/). B: Three-dimensional
structure of Helicobacter pyliori ClpX. The structure is accessible in

the Protein Databank ( PDB ID:1um8).

AR T 45 % 23 AT BRI 0 1 A X L 2
i HP B T G T 52 A R S BRI AE L, B 5T R
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Je I = X SR BT I Y ClpX 2 H AT S Ok BRAE
K AT A oacd S 2208 45 4% 20 BOAT &1 f9 ClpX RE A8 AT
R A T BT X R A Y 38 e T o Ak B SR A R
DT o X B 45 2% 0 RCFF I 1 ClpX 3 Al fiE
AKE T i 1 F 7 10 07 X2 55 40 1) S 10 13 0 2%
H AT T 45 8% 0 B 1 ClpX 2 A AR DG AF 9 ik 2
—AEH WAWFIEEE 0 BT BB clpX FE Y
IRE , Mgt ClpX H 1 B9 AH B AR B CH: I 4 1) 4%, 5%
1 Clp 3 H il 58 W AE 45 4% w1 20 B9V 6 i
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Bacterial ClpX protease structure and function — A review

Lin Wang, Jianping Xie"~
(TInstitute of Modern Biopharmaceuticals, School of Life Sciences, Southwest University, Chongqing 400715, China)

Abstract ; ClpX is a member of Hsp100 ( heat-shock protein) family which is conserved among organisms. Hsp100/ Clp
implicates in stress resistance, intracellular protein turn-over, DNA replication and regulation of gene expression.
Tuberculosis remains one of the major threats to human health. In pathogens, ClpX protease plays an important role in the
gene expression regulation, pathogenesis, and resistance of immune stress. The structure, substrates and target genes of
ClpX are summarized in this study. The biological function of M. tuberculosis ClpX, such as gene expression regulation,
pathogenesis, intracellular survival and persistence, evolution and structural feature, substrates is the focus of this
summary.

Keywords: ClpX; gene expression regulation; pathogenesis; Mycobacterium tuberculosis
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