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Regulatory mechanism of Chlamydia trachomatis GIgA protein
expression and secretion
PENG Bo® LIUAn-Yuan LUAN Xiu-Li
CHEN Li-Li LU Chun-Xue"

SUN Yu-Hui® MI Yan-An

Pathogens Prevention and Control, Hengyang, Hunan 421001, China)

Abstract: [Background] The secreted proteins of Chlamydia trachomatis play important roles in
chlamydia interaction with host cell, development cycle and pathogenesis. Our previously study have
found that C. trachomatis glycogen synthase (GIgA) to be a newly chlamydia secreted protein,
however, the secretion mechanism and the roles of GIgA in chlamydial pathogenesis is still unknown.
[Objective] We studied regulatory mechanism of C. trachomatis GIgA protein expression and
secretion, to provide experimental basis for studying chlamydia pathogenic mechanism. [Methods]
SignalP 4.1 software was amplified to predict GIgA protein N terminal signal peptide. C. trachomatis
infected HelLa cells were treated individually with C16 compounds, C1 compounds, or their
combination to observe the effect of blocking type Il or type 11 secretion system on GIgA secretion.
Novobiocin treatment, plaque-forming assay, as well as shuttle plasmid transformation technique
were used to construct either plasmid-free or plasmid-compensate C. trachomatis strains, then the
strains were further identified by detecting both the plasmid encoding gene and protein. Indirect
immunofluorescence assay was done to evaluate the effects of the plasmid deletion on GIgA protein
expression and secretion. [Results] The full length GIgA is predicted to contain no putative signal
peptide at its N terminus. Neither C16 nor C1 compounds inhibited GIgA secretion into the cytosol of
chlamydia-infected cells. The plasmid-encoded gene pgp7, the plasmid-encoded protein Pgp3, the
genome-encoded protein GIgA were all detected in the cultures infected with either wild type serovar
D or CTD1-pGFP::SW2 transformant but not the plasmid-free CTD1 organisms. [Conclusion] The
expression and secretion of GIgA protein is not dependent on bacteria type Il or Il secretion system,
but closely related to the plasmid of C. trachomatis.

Keywords: Chlamydia trachomatis, Glycogen synthase GIgA, Secreted protein, Plasmid-free organisms

(Pathogenic Biology Institute, School of Medicine, University of South China, Hunan Provincial Key Laboratory for Special

YR A J5U{A (Chlamydia trachomatis, Ct)/2™
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Regen, Franisk K = 80%ph &I}, A 1:4 000
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1.2.4 SPERKFEMAR Ct D BFRhIEhk BiMkbiaE
REE

£ 180 pL CaCl, ZupiHr, filA 10 pL ok sk
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P37 B BRI 25 AN 2R IR 24 FLAR Hela 4
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C16 fbA1 2 —Fi R BRI IR0, P 4RE S 4 il
JEAZ A {5 5 RRG | 36, JF AT BHITA SR AR 1
RISy AR 5 A B A i A0 8 h J5 I AIKH
WY C16 fbaWr, W E 520 CPAF & MW,
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8 hJ5 /A 50 pumol/L CLib&%), BEAFN IncA
EA BRI, (H8 5L CT621 MM
L35y, MR 3% 5 DMSO AbFRAH s H
62% R &%) 7%, 1 GlgA 1 CPAF [)/r 4
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WA SEOPE T GFP. B PNk Bl FIA S A JoT
gty ORFs MIZEMTURL, F pGFP:SW2 Jiih:
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Figure 1 Effect of C16 and C1 treatment on GIgA secretion into the cytosol of chlamydia-infected cells

e A [EHEREEDOEEARN GIgA, CT621 Fl CPAF HFRIB RN ; B: FE A4 FHME A A R R R 4 i 04 7 432,

Note: A: IFA (indirect immunofluorescence assay) detection of GIgA, CT621 and CPAF proteins in chlamydia infected cultrures; B: The
percentage of secretion-positive cells (red arrows) in total chlamydia infected cells.
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I3k 78% . 71%H1 69%, 3 ZH [ JCHH i 25 5,
PR BURLER KT CPAF i [ 2R I8 R 43I TC W i 5%

Wi, GIgA BABTAGIN & 3 WT Y20 A GlgA BUFEAE
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VLA ISR BRI GlgA B IR FIAM W, I
Ab, WYY S W RS A T A P ml A I 2D i (b £
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R E RGN, $7R GlgA & H A B A
TEPE, Bk TE Y GlgA B AMA BEZI, Hig
PR 2k
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Figure 2 ldentification of plasmid-free CTD1 and CTD1-pGFP::SW2 transformant

H: A: PCR BRI RN pgp7 AL (A fA RN A B R CT798; B: (A MEEOGIA I BUR % 2R 11 Pop3 (4K ik.

Note: A: PCR detection of the plasmid gene pgp7 and genome-encoded gene CT798; B: IFA detection of Pgp3 protein in chlamydia infected cultures.
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Sero D Plasmid-free CTDI1-
(WT) (CTD1) pGFP::SW2
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Lodine % %
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«w &
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B 3 ORKERBRAIGRA GlgA. CPAF EARIARIERE AT
Figure 3 Effect of plasmid deletion on GIgA and CPAF protein expression, as well as glycogen synthesis
T A RSSO EIERRN GlgA, CPAF IZGAFIEN:, MUEULERIINEEAI G B: BRI/ M BAME AR A AR AN /2.

Note: A: IFA detection of GIgA and CPAF proteins in chlamydia infected cultures, and iodine staining detection of glycogen synthesis; B:
The percentage of secretion-positive cells in total chlamydia infected cells.
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BB AR T M s A
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Chen £ VF 5 % B Ct LRI ZH A7 4B 40 747 11 Z500 110
RGP IRAR ) L[N ;. CPAF 3 N I A (55
JKFEA, ZF8 5145 CPAF & it SecB K
(4 11 B 53 IAERAZ 53 W 5 155 BRI 155) C16 b5 4
ALEESPESAINT CPAF /M. BiJE, Wu 20 Qi
2t Lei 2 RITSE t 3 IRESE Ct HirA 2 11 %
RALNAERE T CT795 FIl CT311 f9 N St {5 5 ik
FE5, ALl S CPAF #H[W ., OmcB. CT621.
CT622 Y N 3 Jof5 5 AT 41, C16 b B A &
IR 500, (EANEE 1N 5 ihade 428 A e S LK 571
C1 AbAW AT WA, LIE 7 Bl isiE 4
A AR SE R L G, A JEUAA KL 5 R AN M L3
S2ay 1173 /8

Ct B I —Fh K/ 7.5 Kb [Tk, 12 J50RE
{055 8 M IEASAHE , 4wt Pgpl-Pgp8 3t 8 FiiE 11,
Ct 457U ok 5 R AR S A SRR I A= A A o, (R
Ct S 71 W1 BT, Pop3 Sk s 4 A3 i ik —
— MR A T, IR A R e, )

WIEAREY: C16 5 CL LS WIFHIT; Pop3 ik
oI5 b B VIR G . Zohrfiss, ok 22
Pgp3 HIZF KPP MBEZ 1 2% o Liu 2 5
LA JELA (Chlamydia muridarum, Cm) Sk T &
P, kLN pgpl. pop2. pgp6 Fil pgp8 J&4EE 5
RAE Cm NECEAFAER LA, 1 pgp3. pgp5
1 pgp7 FE H B0 A FE R GFP 5 mCherry £t
NI Cm AEAE UK ; pgpd J2 Cm B 25 5%
PEFERF, IMBRFORLSE N pgpd AT F:BUTRL pgp3 il
FLRZH TCO0181 4¢3 7 FhSLIA (it st ik K- B 3%
WA, CT798 (TCO181 7E Ct W [RIVEH) & Ct SLH 4
SRR, L AT S & IR A P R I
fiti GIgA MM MR, AL ER (A
SRUBTRERLE, AWFFEE SE T GIgA 1) N iy ik
BRIFH, WESERA 55 e, HURCRA C16 #1
CL LA o R Ct ARSMEGL AT Hela ZHM, &
M C16 LAYl Re P ERHIT CPAF 53k, C1 1k
AR SRR T CT621 B4 , (E BRIk &%t
GIgA R TCREM 5 Feli, % HE%] Cm Jfkr ] i
¥ TC0181 ik, Ct Jivki n] et HA M CT798 %
KIVER . AR T Ct BrkiBIbR st 5 4k
Pk, RI GlgA BB FIMIL S Ct ki UM% .
AHFFELE S Carlson MBI Ct L2 1ML if 7Y
B JERE 20 AL g LR Ak, K Liu
£ IV T 4 Cm BORL AT IR TCO181 ikl —%k,
{EFRLXT CT798 ik IR & 5 MKl T Fokr pgp4,
PLK popd VBT CT798 HEDH 4 Hge ik Ay ik
() ELARHLHIA A Rt — 2
B2, AWFTELE A N S I
SEPEREWR . AR TR A AR R G AR, 25
GPED N ER AR, BT Ct kXt
GlgA HEHFRIBFSWEIEEER, HIRAMFAK
JEAR SR VR . MR 5B 2R 1 A TR ML AR I
RIECRALET T T RAFAYSER R,
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