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Figure 1. Polyphosphate (polyP). PolyP exists in
chains of tens to hundreds of phosphate residues linked
by high-energy phosphoanhydride bonds. The structure
of polyP is flexible, has no inherent tertiary structure
and chelates metals.
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5EpolyPTEM. tuberculosisti B84 5 TH T B I VE
2k, 5K, polyPFEM. tuberculosis'h A= FEIIHE
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1 M. tuberculosis ¥ polyP #y X ¥
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J, PP 21 FZ e &R HpolyPYE AR Y) &
MGTP,
1.1.1 PPK1: M. tuberculosisWJPPK1%E [ RENSTE
TRSKE ATPA St A B R AR L 7% B poly PA M I B 1Y

—ii, HA HipolyP Y LLiE 4(4.50+0.16) pmol/(min-
mg)”, REFESAEKpolyP AL, A K/ K200
800 M BERRAR 1 polyP /31 PPKIHEIL S A2 1]
Wiy, RUILREME LpolyPHIG ATP, 453
W [ Fe i 240.7 pmol/(min-mg)

AT RS, F176 AFIR230AZE7E %
it TPPK 1 XFpolyP AL TIRE , 45 IE R J7 n] Y
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Singh%§: & Ml — EH.M. tuberculosis % )4 Fh
JTIFET, polyP7K-F- 3G, RAMATE R E
MR Ry 32 . XA 2 R 7 B 3E N AN AR
THP-1 5 M40 i A7 36 BE ) W 5 R, i ELX
HLEHTIM. tuberculosis i 25 TURME FD K B0
PERRAG . X SezE LR, polyPfEiEM. tuberculosis
0 B M A K R I BOR e . FE SRR
WS, BRI HAT & (Mycobacterium
smegmatis) TpolyP7K -3 1 44%, Tippkl 2872514
41 N poly P7KF- T B AU 48U A e J7 1R TR 527 fig
o XELEE I FRIHPPKIAT Al BB AR YT 254290 1Y
L7/ i
1.1.2 PPK2: M. tuberculosistJPPK2 G I 2
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W, Kpph2 RN ER)S, Sureka®5 ™k 5
75 P poly P7K Y- dud 25 185 I X6) S AR J 1% e R A1
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T 01 A — R BT A% 259 S 00 1) AUk
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PE IR 35 Ndk £ H & BN TP A 56 I 52 30
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482N KL IR R, 490N LR F L FIE, i
N KA S SR AR B mprA BRI sig EFE R P (HL
WML ZZ 285 5), M. tuberculosistE I
BRI TR A FH 3R\ T 3K espA (Rv3616¢) . espC
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W BRI FNAZ R AL 6 B 1 h R = )
KRR B S 53 Hr R, 3 3Rk ppx 23
B M. smegmatis 2 L PN g 5 192 AN 22 PR 19 5% %
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FIEFRACOF B 335 TN, HAR FHLE AT RE S5
polyPHyH I FE mRN AT E PEREARAH 5
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A BAE W4 P i &l e 0 B AR
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FHBLE 2 KIGFT I (Escherichia coli)H B ™ % N &
BILTT o 7™ B8N 2% 2 2 T A 1 3 SR PR e
N3 SR, 20 A A A R A e AT 2
RTARFIREE A A B R . 7™ B0 28 B 2 2T
53 FJ&(p)ppGpp, TEE. colitT IA U 435 He
RelAFISpoT 241 H5E M. (p)ppGpp s+ —1>
F LA 2 PP XK A g 05 1, B
polyP7K F-2 100~ 1000134 /1. TMipolyP ) ZR A2

E2NFLH IR . recARrpoS, MIMSEU™ &M
AT A B . A N Rec AR FH /KT B 3G Jin i &%
SOSI & BIBLHG , MiRpoS/K -4 fin 5 303 I 5]
JE IR SRR I8 N 50 24 BE R I Rk
I, TEE. colivf M1 (p)ppGpp il il PPX =7 1k 11 3
W polyPREETITIF 1™ B o

M. tuberculosis{{EA —§ 1 57 (p)ppGpp i
A RRUK AR, HoAr 44 MRelyrgo 4B RLER
&, XTIV AL A PR U, A ReiE
Frig bR, SN H T R, rely s B W
TN R B SR 2 B — P A R S O, g
BEPER PR A L ABER ARG . . PR
TEER RN E ™, SR1T, Mycobacteria
rFipolyP-5 7 & 2 W Al (p)ppGpp 7 F ) & R — ELAR
ANiEHE ., HSureka®: & MmprAB-sigE-relix 555 5
WG, AIFEM. tuberculosisHFpolyPZ: 5™ % Jx
I PE AT HLEIP . Sureka K25 & MpolyP1E S S
MycobacteriaFA2 & WF ik rel B FILE 5 (p)ppGpp
WA R RS EENEN. X RE
Mycobacteria'f, polyP X FEINRE TSR 543 F(p)
ppGppHY L3, MIARGRAE LA B HIRFEAE T
Weo L UNARET T B85 1 (Streptomyces lividans)EiJ:
prkIFFAN T Erel 3 R YR (p)ppGpp ¥ A hl
Kk 252! Rodrigues ik & A & Wi relfi) 22
KR Zsige W) EL RS . SigERIVE R A B 3R 1
K BB W AE L B A A A R RE I A T
(EEH re LR ) R T 0 2 1 Ik R B, 78
T 5K 7 paE iy 2B 3k A WU A R GEMprABI 15
sigERyFE P MprBAE (A RENS L) polyPAE Jy it 4
WRIEMprATE H , BEIRILIIMprAZE H IS mprAB
MisigeWyRik . SigEME FIREMTE S I A&
ik, ZOE23N RN mprdBHilrel . Relltin
SRR BN . X ARE TR R IER N R
1 33 PPK VK Hi i mprAB-sigE-relfs 5 %% il 158
polyPfCi S RelZ 5 1™ B SN K Rk
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Sanyal 55 50T & B ppk 1 1) )3 ) F X AFAE W H
1y 2 58 SenX3-RenX3 1 Iy 28 I A4 1R 1) 45 A s 1l
SigERPUMNEE G0 i o T HAEBEC 305 3R 11 &
FIAETE R 551 F RenX 3 FISigE N T ppk 1 93235,
SigBM I 19 JE TR IE TR, Pi-SigEF FRseAfig
255 B SigE EAPHIHEL G v, XA LI
T XM, tuberculosistE & 1 55414 T FE PRI 38 8 45 1Y)
W Mifipoly P AL A 24 WU 0y R 45 1 4 il b
DM — BB BB , senX3-regX3ikitE
G S Reg X3V 1T T MG, 3Rk, WilippklFE
o PPK1-F:E HpolyP A BN T mprAB-sigE-
relf5 5 5 IR 5, IR BU™ B R0 15
FRellH M, XE[FSHFBRBET T2 MIER
Wi, B, SigEWUE LUFH Y Fppkl FimprAB
ROFE SRk s IR, mprABHisenX3-renX3 A1y
ARG B S, BER T A B 1 e SR 1
fins EAh, SigBibREMPLSigER T RseAZS & FIRE
TR TR M B B el XA AR Y )
LRARMIM. tuberculosistETE I 55 FRIRFEAPE. A
B IE SigERE IS Wk BT SigE T Rse A %% & FIUBE ik
AR TN AETE S 46 0F F AR 4ERY, polyP
Z 511 IR FISigE s M B RS I e A
FITF Mycobacteriaitt A 73U a) T HESRME, DLk L 45 Fh
ESWARZS:

3 RE

polyP Y REEFNERI TN T MycobacteriaX} #%
Tt 3 R 107 LA B —ZATEM. tuberculosis2 ) 53
RSO o Al N poly P 9 K - 52 B PPK A
PPX TP A, At ] At 3 [ 4 FH 305 200 B PN 7
polyPAb FH5 4 a7k, HETEAIM. tuberculosis B
A 24PPKAI2/~PPX, TfipolyPii it MprAB-SigE-
Relff 55 SRR ™ B R Wk &Rk, Jf H
PPK 1K 52 WALy R SESenX3-Reg X3 FISigEH]
PAT IXEEET LY K IR S polyPTEM. tuberculosis
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18 N PR R 7 5 T B AR AL R s R .
&, RFETEAR 2 BA ok i ) A, LR ndE K is
FFE . polyPHIRLES (p)ppGpp st 5 HIPPXIK i
FEE P RAMHIA O%, M (p)ppGpp il i rel/spot 5
5 3 B poly P I SR AR X 4 T A= K A I 5 4 2R 28
WM. tuberculosisWrelZ&7% J5 , polyP KKk
A5 o3 %t 4 T Y A2 R ) RE AR BR LR S e 0 2 R
polyP 7K - H 32 | ppk 175 55 7K V- 1388 ok 1 775 2
BIRE ALK, MycobacterialJPPX1FIPPX2i%
RERE (p)ppGpp W ifil, J& T MycobacteriatfpolyP
K3 (p)ppGpp i 7 ARy ML andey? Sy fa
polyPXf XU iy R G MprAB B 3 7% U bt 5 2 2
polyP7KF- 1y ek A8 S B ek AR L A4 2

A HRTI SR A TE Qe 2 22 R i e 1) ik 14T
{HZpolyP X} M. tuberculosisidi N £5F0 H 1 #8345 HOVE
MO gAEw R, I A XA EGE R 259
hREH TR e, H HACSEEPPX 12
THMIBUE, HIT K NPIM. tuberculosis P i )]
getE. M ARIFAEAM. tuberculosis polyPALiH
ity , DRI T RE AR I 24408 1B S AR RIE ¥ T A 1Y
B
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Polyphosphate and its physiological function in Mycobacteria -
A review

. .1 . 1 . . .o

Tingyu Shi', Xinggao Dong , Jianping Xie

' Medical College of Hubei Institute for Nationalities Key Laboratory of Hubei Province for the Protection and Utilization of
Biological Resource, Enshi 445000, Hubei Province, China
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Resources of the Three Gorges Reservoir Area, Chongqing 400715, China

Abstract: Tuberculosis is still a global infectious disease. New drugs to shorten the course of treatment and new
vaccines are the key points to control tuberculosis. The physiological study of Mycobacteria will contribute to the
above-mentioned purposes. Polyphosphate plays an important role in the stress adaptation in bacteria. And there are
two classes of enzymes: polyphosphate kinase and exopolyphosphatase involved in the polyphosphate metabolism to
control the dynamic equilibrium of polyphosphate level in Mycobacteria. Present paper summarized the progress in
metabolism and physiological roles of polyphosphate in Mycobacteria, to provide useful information for studying the

physiological function of polyphosphate in Mycobacteria.

Keywords: Mycobacteria, polyphosphate, polyphosphate kinase, exopolyphosphatase, stress adaptation, stringent
response
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