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Abstract ;

Chlamydia trachomatis ( Ct) is a common obligate intracellular parasitic microorganism. It can cause female

cervicitis, salpingitis, pelvic inflammation, endometritis and other diseases, and is also one of the most common sexually

transmitted pathogens. So far, there is no specific Ct vaccine to prevent its transmission. At present, the pathogenic mechanism of

Ct has not been fully understood, but it has been cloned and verified, including heat shock protein, main outer membrane protein,

chlamydial secretory protein, plasmid protein and some newly—discovered possible virulence proteins due to the rapid development

of molecular biology, bioinformatics and biophysics. This study introduces the research progress on these virulence factors so as to

provide references for prevention and control of Ct—induced diseases.
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VPIRAJFAA ( Chlamydia trachomatis , Ct) J& % VL4
RN AF A TR ) A RS T BN S A IR A BRI S e TR
] PN ) AR A 5 v, A R T Y MR A D AR SR e 1) g A
TR AN 1.95% ,Herh 20~29 B AL FEE VP IR A5
PRI & Rl IR RE S S B L M E i
R ORGSR FEIESR TR AR LA S 57 4 IR A5 9
W EESGEAEA, WEFLT C ol
B B2 W LA SRS AL, TS BU™ B R I &
SE L C A R B SR 2 B TR K (elementary
body , EB) FIRLARAA ( reticulate body, RB) , 7E EB %] RB
() % B LR A B A T LUWER 2] v [E] 4 (intermediate
body,IB) ¥, HETH T/ FEM¥, AWERSE LY
YRR A U R HETRT Ce AU HLII S T —
TE SR, A8 T B ET Ct VR 8 1, 2250
JEEE 1, 0 A 1, BORLER A — 2858 R R ) A1
HEFTERAR

1 #UhRER

1.1  #4Kk 2% & 60 (heat shock protein 60, HSP60)
HSP60 ) VZ 5 fi 4 T IR A% K HAZ AW, S 544
P BE PRI YL | SAE M I 6 A 22 B 4 A 1 5 0 1) A e
HUTR  HSP60 5 A LW I & A 6, 7E Sk -
EEARSE . RN R G 2Z 8] HSP60 Y ARALPE K 2y
80% , 5 41T HSP60 AHIPE 2 R 60% , Ct HSP60 # [
HHE &AW HSP60 1 AH LM A 50%., FF 5l &
Ct HSP60-5 A 25 A HSP60 25 [ =2 a] i AH B0t e ik
48% ,WF9T K PR Ct HSP60 75 [ i HifAti 2 5 A HSP6O
R AU AT =2 18] ) 28 A3 S 0L BE RS 51 i A
AR 8 G B N2, S B R A B0 ad
Ct HSP6ORYZRAL A 1, A 24> B 4R 7, 43l 43
BUAE Ct HSP6O 25 H H, FH 5 A B HSP60 LX) &
P, Ct HSP60 1) 135 ~ 140,433 ~ 440 H1 526 ~ 532 [X I,
I35 N HSP60 25 F1 1Y 159 ~ 164,457 ~ 464 Fl 549 ~
556 F KR X I A AH PR A, Cr HSP6O 2 A
A 1 BE SR IR IR A RS B 84% 1 B DN AE AN L

Chlamydia trachomatis; virulence factor; heat shock protein; major outer membrane protein; secretory protein;

PEIILE &AL Ct HSP60 Bk (H 27 fl i ARE R 2
H 9% N ML & A Ct HSP60 Filk, 121 IR ¥
Ct HSP60 FHTMAA AR A Cr JB YL i 48 b, N
HAE N AR — B4R 7 . Ct HSP6O & % Fh
K BB AT DL 508 & AU M AR N, R A &
Ct HSPOORE 5| A 1) 40 M G e i 24 5 A &M - A
T # Cr HSP60 2K M BEAS M1 CD4™ T 40 i 43 ik
Th2 RIAHALH -+, S BCRAE 7 A=, IAEINH Ct HSP60
BRI EA T B, 1 320 A e 1 A ]
DV EURAE e BRIV, Ct HSP60 Ak Fi i rh
Bk AT TR CT MEUR E 1A — & R (A,
g AR

1.2 Ct HSP10 Ct HSP10 & A #UK T 5 A Kk
M— 0 e — R fe L ERTFEA" 2 kY
A 102 MEIEER, SRR 11 kDal ™ R [E I 7 7
Ct 1 HSP10 & 1% 2 3L /R 7 51 5L A A [A], 1.2 78 A
ARICt B9 HSP10 & H H A WA A A By 2 2 1R,
Ct HSP10%E 1 5 %5 86 HAC JF A4 i HSP10 & 11 A4 H 2
PE 3k 85%, 5 L At 4 W A9 AH LR R 50%.,
Ct HSP10KEH 55 Ct HSP60 LA iy AH W] B9 I 3 4%,
TEIR AL LRI IC, 3 LR AE A, B k8 B R
W IR E A A, Y co B BI5, 16 2ok
EEXT Ct HSP10 2 177 AR S b 28F, P AR il , iR &
Ptk CoBRY MR N B Ct HSP10 2 1 A BT A B
AR 8 8 T IR, O LS R e A P SR AR DG X
WESE Ct HSP10 £ 1 AT B8 5 %9 1 1F R AH G, 7€ Cr Jg%
JudFErh, Ct HSP10 8K FIRFS0fl i s e 2407 4
N I A Kk, X HRE Cr HSP10 Hifk
Bt mT DAAE Ry 4 i 4 L B9 45 AN 2 0 1) — A b
&, Betsou ZESIHFSE R IR Ct HSP10 Hifk &1 5 F v
UL YRE VI, SO AR A Ct HSP10 BRI 2 &
FIEF IR, WFoT & B4 BP 45 BUK % Ct HSP10
oAk B B R 1k 46.8% , B s T IE W AR, HOA
9 Ct HSP10 $iiA 5 S 8 P oA 1B UK O B
Ct HSP10 £ [ iy b 5 Th i, 2 o T 2 M 4 o 4 AR
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7K o B A FRUK R 350 BRI E ) B AR AR R
Tl T 5 R B BRI G , ITT5 & 50k
1.3 CtHSP70 #R3EEE 1 70( HSP70 ) XFRH
DnaK, HSP70 Z& FA7E 1k 3B # P57, i) N S e
—A~ ATP 254 45 P 3, 12 235 F 3l 3 IR DR ST, SR
FIELRZLE W) HSPT0 1Y ATP 254 181 & 5L 1R )5 5 5 )i
VR, C i — AR A 81, e A xR, 12 Y
Ct HSP70/Y 4 [X 3L 1 980 bp, 5 D % Ct HSP70 % [
FRAEABLTE: =535 94% , 55l RAC A& HSP70 AYARIM:
87% ,{H &5 N HSP70 (WA R 42%, 78 HSP70
B FEA —MNRG RG89, & A TATA &, 53Uk
SR ST R RN, I LR sh AR ORsF , an Sk
GRAF R IILG shiE R B R R, Cu HSP70 & (A vl g
257 DNA &l AR A58 M5 is s,
FEYERE Cr B EOR T PR E R

Ct HSP70 AR REAL S5 T Ct 515 R 404,
B 51RO A RE S S e S Co AH B STRIE T A A
S5, SRR Ct HSP70 #£ EB BB it A F 5
il e S Ve R = = S VAR R L R T o N @R )
B OR K T B Ct HSP70 JT E 7 42 1 1) 4 e 44k
Ct HSP70%E (A v RETE EB H50 400 78k Ay s 4 e 2 /s 286
EHRYIEE

Ct HSP70 £ e —FhaR e i, e 2B 7 T
FREEXS Ct HSP70 5 H 1Y S sw BEDLIA , 78 Ct [RE AN
AERS AT 2] HSP70 HLiR"" X $2/R Hsp70 2 11 n fE
EEEAER A Y BT R 2R R LY R A
FERIPL Ct HSP70 PUAA 5 4 45 9505 1 LR 47 Pk e g
FHSE , HARAMSZIAIE ST Ct HSP70 HfAR Al h FA 544
RSy R R R E T, A HSP70 HiiiR X E A
Ct HSP70%E A HEFTE N, K L HSP70 45 [ 5 1o 78 0,78
A, HSP70 & S AL IR T Be AT B AR A . Y
Ct el PR YL mi e | Ct HSP70 (93635 5 HSP60 AJd],
HSP70 WRIA I FrEe 3G, A AT =2 (8] (9 5 s 55
J5 KT REAIA]

2 FESPEZEB (major outer membrane protein,
MOMP)

KIFARE T3 2= R PE R, Ct 19 EB Al RB AMR
Pe—ZAMBE T 2, Bk MOMP . BLE. & B MOMP J&—
FMAEAET Cu 9 EB FI RB R —F 3% 5 Rk 60% 15
B, AN A IALTE & CtMOMP AH XS 2374 4 38 000 ~
42 000,7% 387 ~ 397 D4y A IR, th 4 A AEX
(variable domain, VD) il 5 M 5F X ( constant domain ,
CD) BHE 7 Y™ AL R/ 2 nm A FLIE

A, EWEB%TMILAE 16 48 B A B,
MOMP J&—Fh =R 4A i@ it CD (B = @385k ) Ml e &
B —HEER P LA P Ao . AFIME A Cr 1
MOMP & [ 14 7] A8 X S SE R )7 S AN [R] , B A 55 v 11 22
S, AR X KAR AR M ERIRZEHS , 47 T Ct £Tii .
F Ct MOMP 25 FIZESMEE & SA 3, vl 5 AL = A
S FRRILR , I ELVE PR 0 R S v R R
R BTN N S B A T RE R R TR I AR DR AR R
0220 ES 2l 3 A o 4 MOMP & Al Y
MOMP Z kel # DNA 25, & AL H BRIEE XT3
4y C = AR G g N2 X T RE 5 A [R) i v AR A R IR
MOMP ZFEMRR 22 5 458 K LA be HoAt L4540 S 0 42 2 M
KBS R B, TE EB ], MOMP 4 4~ AJ 25 SR 7K 4544
B VD BT ARG SR T BT 5 SR A i i g
Wi-6-Wi iR/ 19 5 Z AR A K 1 3Z 4k 2(M6PR/IGFR2)
RYEFME AR 220 T, MOMP X A% Ji 4R 3 A 2 i Jo
ST R A R R G Ve R 2 T R Y

3 SiEB

3.1 @K A (inclusion body membrane protein,
INCS)  INCS s H1 Ct FE[H Zhf , & AL AE LA 1= 1Y
T, INCS — B Cr JBRYLH 23k | B A JE A
AR BT, AT, AER INCS 5 A A SR
FIH 7% ~10% , A=W B 2 45 R T Co R2947 50 £
Fft INCS, INCS A WS F2 245 a0 N i 5 A — > = 2
SYUMES K, C i B A P 5 R S K MR T 45 ) 48, N
i Al C v -1 £ A 4 AT

3.1.1 INCA #HH HF— 1K JEIE INCS 2
INCAZE [, 7EZ5 9 R T fE I 5 FUA% SNARE AHALL, 7] 4
SIR) B A o T RO, SE B EORTY L BT & B
INCA B A 7E PR 576 108 A AS 0 7 Tl 1A 7 s 1o o A v
HEAEH,INCA BRI HIEBHA R A T IA, PH5EA
P ERPLEE REASHE INCA & A TR fL, 2R 5 ik
FRALIY INCA S0 T 1 F 15 5 1% kA8, 3 T I
PRAEfE FNAETE P DR R o8 B 4 0 o) A i
INCA FYTH P, WA AR B AR 4G INCA AT B Ch
IRTTA JFAR (1 — A HE 4, Hackstadt 57 Fij INCA
P B S BB AR A SRR T VD IR A i AR 1 i = 4
KB CeAL IR RIS H L . Y INCA BRI fid
FHNA ZA G R, X TR INCA &
FIARES 5 T AR R RS . 20 BT
B2 YT IE RN GST—pull down 254 R & B INCA E [
e 5 15 £ G3BP1 # H ( Ras — GTPase activating
protein SH3 domain binding protein 1) & 4= A1 HAEH .
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INCA % f ] fEi T G3BP1 & 14 FH Myc R
BTN NI (1h7A e o 2

3.1.2 INCB #l INCC 8 FIH G 5 6 19 7 ik
W] INCB 1 INCC 25 It 2 M iR - (2
HoAh INCS AR E AT 5K X AE C v, HoAth INCS
B K XA N 3 3N K 45 44 T R 7R R
() 3 i A PR T A T RE . P VD IR AR AR e 3K
(Lo ZE I R B SR |34 1) INCB Al INCC BT Ay
R . IEHAMATS MOMP Hi ik LA — & B G
Ct YL B F AR N INCB 1 INCC 7 P88 EL A B4 1 fh
PEPE XX Cr WG RIS W7 BBk 3 1 A0 HLA R
3.1.3 INCD #H W5 & Ct B0 8 FH INCD )&
RE 1% 47 A 2] 420 08 1 L, T) ) 18 08 9% B I o e B8 2R 1
( certainamide transfer protein, CERT) 78 £ A& I [
£ BOHFSE S R R I INCD N Fl C 2R 3 DX B 2
5 CERT PH #8825 & 3 S BEAH B/ H 4% 3% INCD
FERALVT AR HE 5 CERT (8556 F 45 &, i fit v R
KIFARRENS A 3O 18 Er 2B R E M ENEY
O V0 HR A T AR JER e 14 4 7 SO AL il 2L A 22
YER™

3.1.4 INCG #HH INCG FHEHTE Ct JB&YL /)15 F 40
AT AR IR Ak, HL X SU IR AL X T INCG 28 (A7
YT RE A B X A RS U2 28 AR IR 5K
Ct INCG HHREMS 515 FAMMIAY 14-3-3 TR KM
HAEH, 14-3-3 e ARG S5 1Lt # b i
—AEES T, SRR LAY INCC AL &R L E
5o INCG E ARSI RAB £ H, 5250 25 SL ik
INCG HHATTRES 5 T 1A E R (E S .
3.1.5 Ct440 FHEH  Ctd40 FHH R IPIR A FEKR INCS 2
— ARV IRA T AL TR A B, ) ] 4 e 5l
RIS R CEYLE £ 12 h e IZE AT &
ik, — HAFERE AR R, xR R A B0 s A
J, 2% B0 A 5 4 2 35 10 Cd40 B N2 IR Cr 1=
2,

3.2 kRl ERR PR G

3.2.1 TARP [ TARP HEHZEH Ct A AR
=R RGN R T, Y EB AR TE ERHEREL,
T FEAHALTT A TARP 2R R B fi 32 00 Ul i 1 1
TARP & %G B EB B9FETE 1 RB (998 1%
DI HA WS 4E F 400 /9 TARP 28 (1A
REWERERR 1L , W 7E EB HLRY TARP & 1138 % TCHEm AL,
IAEIAN TARP 2 R fL 2 Co AR 110
A (HHRTEN AT TARP B 3BEE 304 B % 5 HF9E

ABOELE S48 TARP I BER Y, AN il & 3R
TARP & HREEES & 18 R4 FAK, FAK & 7 Ct
AR EE A, X WIS Ct 518 T2 18 9 AH
PR FBRAE T8 R A o 8L

3.2.2  AKJFUREE BTG F (chlamydial protease—like
activity factor, CPAF) CPAF & [t &R AAR S It
A3 UAE 1 AN —FPE,  C858 LK Iyt , H Ay
TFHRINLH 70 kDa, £ HHCHTE CPAF 1] A5 3 H b
FIRMA R C3 A 4 0 A< S A 336 1, A0 S 400 il 2 AR
FMAT G i A e A TR AR B B0 Ol ST RE
CPAF [ HA RS A B JE M, Sharma 2541 43 51
TER D R Cr ARG D &L Cr M E] BA LB/c /M,
SRR CPAF BYPLIAR , 25 R R WIHERNE Co /)N BRUAR
REAE A 51X CPAF BYAR S PEHUIR (B2 4R T K%
Ct 19 /N BUIE N BB 8 7 A= 1 XF CPAF i A&, ik 14 BH
CPAF FUiRAY =4 nl REMK M CPAF B2 [l 254y, (H )2
KT CPAF A B AR BEIA T 2L — 25 T

4 RAER

Ct B T K4 DNA i fAAE— D K/NR 7.5 kb 1Y
kL, SO EA 8 AT T B S AE , REAS A 8 M E
E A, BE R R £ 8 & PGP3, PGPS, PGP6 il
PGPS,
4.1 PGP3 % ¢& PGP3 & X #ifi4 N PORF5 &
F, 2Kt 264 NEIER , £ B 2% 58 PGP3 H
TES K, SCIIESE PGP3 & —Fh e E i, 8
FEETEAE 3 40 A 48 B BT, D3 4 2 T Ce 1Y EB
RB, #it 1 PGP3 & [ Hh 3 % AH [a] % Ik 4k 41 g [m] U
=R, PGP3 T AR C SAMEER AT AL
2 AW, PGP3 BFE I MAR IR TR 2 —

PGP3 & [ H A 1R 8 A9 S 2 I M B GST-PGP3
flG 2R SR E /N, AT DA A SR EE TR  HoAg g 5
PGP3 U, HARPE 8 T MOMP 1 HSP, 5 CPAF
B SRR AR [, $ERh PGP3 28 3 6] /)N B A Hh g 14
PFAERT, 7 BT AT LATE /DN BT AR S AR SR e i i
EAEH . i PGP3 A% W2 % v % /N Bk A7 5 266 B A
Y IESE PGP3 AR PE 1 BE 5175 /N BU™ A= i T B 1Y)
PT PGP3 1gG2a Fil IgG1 Hufhk, JERYLSL80 & B, H2ix
95 T 1) /N BSU DI/ A DL B S e i ARUK o B AR A B
BUEFXTREAL  $Fh PGP3 AZ RS REMSHEHT Ct 11 /%
Yl Bl F I D BT & B A PGP3
Balb/c/INRUG , bR T RSN U™ A e S B A4S
BB I 3 /N BRUMEL bR 2 200 i 7 A v R B Y TEN -y
IL-17 ) 1L-5, [R]RFA % BRMA PR A 5 8 TR e A 4 £
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I T 27 AR T EE R PGP3 B A [ AR IR S
PGP3 J&— R e i biat,

FIFRZE N TR 7 ik 3548 PCGP3 HAE M, K5
i 1 ELISA A6 Ct SB35 13 , & PGP3 RERS 5 iy
A R I R AR EU RN, X W C B Yy 2x 3Rk
PGP3 HEH 471 PGP3 & H u] LI I R 2 Wit it
9T K IEET PGP3 (¥ ELISA FIRS S ALAY ELISA #5:3)
TR S RN AR AT R S AR A 2 P il
T, AR T A AR R Y R E
SR FIHT PGP3 B Y SR e BEHTIA i Wi
A8 X BT A e 0 Tl B S 5 W BT 46 fiE 8 A T )
10 ng/mlf) PGP3 [, X W HE/R T PGP3 MLkt A]
DL R IZ W]

Ct 2 A AE F 7 2 Gt O I e 26 22—,
MAER I PGP3 1 5 RAE WA %Y KR, Zhou
SR SIIESE PGP3 B 1A Al LA A0 A TR AR 4y
A5 THP -1 20 53 1 22 Fh Ay 48 AF 200 e XL, 41 il
ERK ,p38 Fl INK 15 5 i #% R % 1l /> PGP3 54
S AE AL R - 1) & it , W] PGP3 i@ 1 1% fk ERK
1 p38/MAPK 342 43 WA i 42 4 ikt 240 Jf PH - fifF FH
SEPEBUARES I TLR2, &3 TLR2 WA 6E2 5 T PGP3
PR AR RIELMLIN . &I PGP3 e R BUMR
ORI Bk, JR PS4 AR 120 & A R L AELK K
PGP3 B LM B/INRBIIE S, R ISA PR 4
SR At O N S S e il bl = A B A
W) R M3 B TNF - IL— 1B 1 IL—6 25 Hi A2 48 i 40 il
AR B A E . X EEE RESE PGP3 & 1 v Ak
FEUN R R E A S e B, H T RE 5 TNF-a |
IL-1B IL-6 A &R FE A0 FHHC, Shu %1+ B
FERIL,PGP3 {2 iF Nef2 M4% Z) i, 34 i NQO1 ik,
R LPS 75 5 1Y 480 A6 W 3, A B T 00 MR AR D 44 1 A=
T, TR S 70 HR A S A F S e
4.2 PGP4 7%k & Ct ki E/NYEH ORF &
PCP4 FEH, &K HA 102 MR, 7T fE 2 A 18 e -
PR A, Cr e 3 h ST HR L, R R B AW
i L2 TR Y JBORE AR [, K 4 1 R A A R AR
PGP4 [ 52 — > 9 2 1, il 5 0% 45 ) kL 2R
PGP3 F1 glgA .CTL0638 ,CTL0339 ,CTL0397-0399 £t
0T R B 55 63810 PGP4 BRI Bk e s 235 i
PGP3 LK Je glgA FEPRIRIBFEAL, NI F:3L Cr (163K
RIEAS R AR S8 WCAR RO I 52 B UESE PGP4 2
IR PGP3 il glgA S5 BEPR 31K, AT & 2 ) IH -+
IFEH
43 HEimEFZza T8 C RS EMbEA P,

PGP1 15 i DnaB 2Bl PGP5 25 JTukL Y 73
X, 555 X 8 H ( partition protein PARA) HA — & i
[FJEPE, PGP2 4.6 2K JEAR RYEE H, PGPT7.8
PIEAE C AR ot DX A R B R 7 91 02 W T AR %
Pity ol 4 ol A 1 2R A

5 HiFHEF

5.1 a-HEBEFH  a-HBHITREE N-R0
TR i 3 A v 0 20 ) — o el AR Y K A,
AR D IR E MR Co A BORA a~H R HE
RIS T, O ELHAG DN SR bR, T A bR A B T A R
BRI SFEAR RN RAEAE Y a— T R RS PR
%o BT LART LU a—H 58 W5 il 0 336 PR AR S il IR 12
W R A S ARG i F6 b, (H (B A T B 2T A 2
FI A B MY Co BB a—H B8 W BTG 1, 38 75 23
AT R FIUASE 14 113 DA S 0 A AR 00 55k e 7 2 1) 2 5032 AR R S
PE L AN a— H SRR I 1 2 3 BB A% 10 1 256 B
HEAME DI RE LS A, Ce 1Y a—H @ WE T B AE VD
IR A S A4 4= G i 5 40 Jf i B2 P o R 8 T BEAE A
a—"H EEWH G 05 PR = AR B AR E C a2 L 1Y g
T30 PP M B O s B A R R S R R
PR H A A0 T/ () a— T 88 W X Ce R 28R IR
AL

5.2 E e R %3 5% B T (microphage infectivity
potentiator, MIP) ~ MIP & [ J& Ct [ fY—Fp L d g
AL TR0 27 kDa, MEAS R Y LT B Cr s
BEORST , HL45 4 55 0 Il 22 AT 1 MIP 25 11 &% FKS06 45 &
EAMML, PR A MIP AT RES S5 KIFEIRE
iz 2, 5 EB MBI 28 32 1 3 40 AR G
PUTE & B MIP 25 [ HAT B0 1 e St | 2 sy 2 )
FIAHEAE A RRE/NR, & B MIP & R fil s ¥
7 B PR OF Haxbu iR R e U0 EB, MIP &
1A RS R IA AR B JER e | ik S 25 SR ] MIP fE 6%
BT Cr B G R S e SRy E T, A MIP 25 Ak 2
4 i, & 38 MIP 2 (1 ] 35 TLR2 /TLR1 /TLR6
2RI CD14, [GIE A 0 38 5 58 240 16 4 90 T A 9% i 200 e
K, JF HHEMEE & T Cr /9 LPS ,MOMP F1 HSP60
GER KT, X R MIP 28 1 AT BB AE A i A4 SR e Jor 350
F14 9 A 9 L I PP S EE T R

5.3 % & % @ ( polymorphic membrane protein,
PMP) PMP 24 F Ct ZMEE b — AR i 8 A R
6, W5 & B PMP 25 FIEE Cu i HA B 5658 DA
AL FEELZFIIRE, I 5 AR A B 75 T G g2 N 2 )
FEOCHT s Co h3EA5 9 FURE] PMP 3K 43 51l 44 4



384

ST EE2: 2023 43 A 55304 55 34 Pract Prev Med, Mar. 2023, Vol. 30, No.3

PMPA-PMPF ', PMP 3£ [K B A I & (0 2 2548, F
SNP 43#7, & 88 PMP & (110 252 & 5 F MOMP
H I, PMPF H M5 F i K/NZ K112 kDa, F A A=
YRR R IZEASH 144 B A i3k
O, fE LR B S R 1 MR T B — 2 i 5

5.4 CT135 Sturdevant % FERFFE P & B CL135 %&
2 Ct — #7057 R 2 1 am i AL Cu
FEPRA Y Ca135 PR HLAT i B 1 2 A5, T E
PR B /D B MRS Ik L PR 25 i Ce S Y iz 6 R
BIRICE WA 2B AR R 2 B Cu3s &k
A TCSUGAR FEE CL AR AR, IAEIN R Cu13s 3t
PR RETELERS Co 18P MR Pl 2R |

6 B =2

Cu 2 L PRSI N 27 A U, IR N IR 2=
PR EBR 0 R AR TR R R L
SOLIEYRAEZ RPN, IR L Co #RE LMETE 7, 23
137 R 55 AR I R R A e o L R SOk
mRNA BE EHUAR ARG 7 10 B — e i R A
B ABYS A3 BAT W] H I R T LU T Cr s
Ct 57 EAHEA HA R R ARH 52 2%, LU ML s 3%
AR, BRI KR BRSO
SRR FORLAR A5 2 AT BE 07 4 A0 T —
FIVRBIETE, th T HATA T Co ABUR LT 788
SR /N (ER /N B B 19 1A S B L 25 3 B8O
ATy Cr, B A5 5 i I Cr R ) 3 PR R 2R a2 2k
BT O R TR R R HIEZ S G 2Unid
PRI ZIE— L BT, IR T G TIN5
T 32 20 M ) AR AR EL AR B2 AL AR T 50 %8 8 A 4
Ct TR A EEE L,

Sk

(1] XINF, B, BRIEB, 45, 996FRIE MOMP S il ¥ iR A&
JEARRG T KA RE T A (U], bR ic e 4 BT 5 IR R, 2019,
26(3) .858-248.

(2] BH,Zsifh, RBT.2011—2020 4R AA BIL T MR i 1 T 1k
SIS BB BE A, 2022, 29(7) :852-855.

(3] %56, BREERE. VHAEIRRE MR A GAE AR R e ()],
hEREAEY AR, 2019, 14(1) 1 114-117.

[4] Cappello F, Mazzola M, Jurjus A, et al. Hsp60 as a novel target in
IBD management: a prospect [ J ]. Front Pharmacol, 2019, 10 (5) .
26-32.

[5] Cappello ¥, Conway de Macario E, Di Felice V, et al. Chlamydia
trachomatis infection and anti— HSP60 immunity : the two sides of the
coin[ J]. PLoS Pathog, 2009, 5(8) :e1000552.

[6] TEAEM, MOCE, &2, 5. WIRAKSEARIRTIE 60 (19 B 40
J R T Ko 34 [ ] MM BE 2 2 B2 ik, 2010, 40(5) 1437~

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

440.
Linhares IM, Witkin SS. Immunopathogenic consequences of Chlamydia
trachomatis 60 kDa heat shock protein expression in the female
reproductive tract[ J]. Cell Stress Chaperones, 2010, 15(5) ;467 -
473.
Arsovic A, Nikolov A, Sazdanovic P, et al. Prevalence and diagnostic
significance of specific IgA and anti-heat shock protein 60 Chlamydia
trachomatis antibodies in subfertile women[ J]. Eur J Clin Microbiol
Infect Dis, 2014, 33(5) :761-766.
Bax CJ, Dorr PJ, Trimbos JB, et al. Chlamydia trachomatis heat
shock protein 60 (¢ HSP60) antibodies in women without and with
tubal pathology using a new commercially available assay [ J]. Sex
Transm Infect, 2004, 80(5) :415-416.
Lichtenwalner AB, Patton DL, Van Voorhis WC, et al. Heat shock
protein 60 is the major antigen which stimulates delayed — type
hypersensitivity reaction in the macaque model of Chlamydia
trachomatis salpingitis [ J]. Infect Immun, 2004, 72 (2). 1159 -
1161.
B, ML, PR, I A2 B 5 A R R AR )
PPIRA JSAATE R B ¢ HSP60 Rk KTV M AH G HERI L AT 5T [T ]
PR K B0 BE 2 263, 2021, 36(1) ;26-28.
Wei YR. Related research of heat shock protein [ J]. J Clin Med,
2016,3(40) :8076-8077.
Zhang HY, Lu JC. Cloning and sequence analysis of Chlamydia
trachomatis heat shock protein 10 [ J]. Zhonghua Nan Ke Xue,
2003, 9(9) .687-689.
JRerHE, BiadE, mTE. WIRAEESIREE O S L AR
WRFEHERELT]. A BG4, 2004, 24(2) : 113-118.
Betsou F', Borrego MJ, Guillaume N, et al. Cross—reactivity between
Chlamydia trachomatis heat shock protein 10 and early pregnancy
factor[ J]. Clin Diagn Lab Immunol, 2003, 10(3) :446-450.
Raulston JE, Davis CH, Paul TR, et al. Surface accessibility of the
70 - kilodalton Chlamydia trachomatis heat shock protein following
reduction of outer membrane protein disulfide bonds [ J ]. Infect
Immun, 2002, 70(2) :535-543.
Birkelund S, Larsen B, Holm A, et al. Characterization of a linear
epitope on Chlamydia trachomatis serovar 1.2 DnaK-like protein[ ] |.
Infect Immun, 1994, 62(5) :2051-2057.
R, 5 B4 55 400 5 S5UA Hep70 25 11 C AR S 56 (K
BB AR )] F 5B E,2018,50(12) :59-63.
AUV BRI PR, 45, E BUVDHRAK DRk R BB 11 £ 50
BB 2 B % [ 1), b [ A W ) 2 2% 5, 2020, 33 (9)
1014-1022.
BTt - A, 224y, PUEEE, S DIRRER ERAMEE M
VUSRI Z AT B BT AR A 307 [1]. IWARBR Y, 2016,
56(23) :20-23.
He W, Felderman M, Evans AC, et al. Cell - free production of a
functional oligomeric form of a Chlamydia major outer — membrane
protein( MOMP ) for vaccine development [ J].J Bilo Chem,2017,
292(36) :15121-15132.
Jiang P, Cai Y, Chen J, et al. Evaluation of tandem Chlamydia

trachomatis MOMP multi —epitopes vaccine in BALB/¢ mice model



ST EE2: 2023 43 A 55304 55 34 Pract Prev Med, Mar. 2023, Vol. 30, No.3

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[J]. Vaccine, 2017, 35(23) :3096-3103.
Tu J, Hou B, Wang B, et al. A multi—epitope vaccine based on
Chlamydia trachomatis major outer membrane protein induces
specific immunity in mice [ J ]. Acta Biochim Biophys Sin
(Shanghai) , 2014, 46(5) :401-408.

KA, 2L (/NG 2. AR SRR EE Iy g
2FEE,2018,39(5) :94-97.

Cingolani G, McCauley M, Lobley A, et al.Structural basis for the

JEL]. 3

homotypic fusion of chlamydial inclusions by the SNARE-like
protein IncA[ J]. Nat Commun, 2019,10(1) ;1-12.

Hackstadt T, Scidmore—Carlson MA, Shaw EI, et al. The Chlamydia
trachomatis IncA protein is required for homotypic vesicle fusion[ J].
Cell Microbiol, 1999, 1(2) :119-130.

Ronzone E,Paumet F. Two coiled—coil domains of Chlamydia trachomatis
INCA affect membrane fusion events during infection[ J]. PLoS One,
2013, 8(7) :e69769.

Kostrjukova ES,Lazarev VN, Titova GA et al. Expression of Chlamydia
trachomatis inclusion membrane protein genes INCB and INCC in
Escherichia coli[ J]. Biochemistry ( Mosc), 2006, 71(3):262-
269.

Kumagai K, Elwell CA, Ando S, et al.Both the N—and C—terminal
regions of the Chlamydial inclusion protein D(InCD) are required for
interaction with the pleckstrin homology domain of the ceramide
transport protein CERT[ J]. Biochem Biophys Res Commun,2018,
505(4) :1070-1076.

Scidmore MA , Hackstadt T. Mammalian 14-3-3beta associates with
the Chlamydia trachomatis inclusion membrane via its interaction
with INCG[J]. Mol Microbiol, 2001, 39(6) :1638-1650.

BIOE, WRA, SR, S5 BOEE N CT440 7ETMIRAC 5 AR
PR E ST (1], P ERRE . ARl 2012, 42(1) .
64-70.

Brinkworth AJ,Malcolm DS, Pedrosa AT, et al. Chlamydia trachomatis
Slel is a type Il secretion chaperone that enhances the translocation
of its invasion effector substrate TARP [ J]. Mol Microbiol, 2011,
82(1):131-144.

Yang Z, Tang L, Zhou Z, et al. Neutralizing antichlamydial activity
of complement by Chlamydia—secreted protease CPAF[ J]. Microbes
Infect,2016,18(11) :669-674.

Sharma J, Bosnic AM, Piper JM, et al. Human antibody responses
to a Chlamydia—secreted protease factor[ J]. Infect Immun, 2004,
72(12) :7164-7171.

Galaleldeen A, Taylor AB,Chen D, et al. Structure of the Chlamydia
trachomatis immunodominant antigen PGP3[ J]. J Biol Chem, 2013,
288(30) :22068-22079.

L TR, B, 45 W HRACJE & BURL R 11 pORFS 4%
ﬁ&%ﬁﬂa?}ﬂkﬁﬁkﬁiiﬁ WG R RYPEN )], T EE -,
2008, 38(9) :865-872.

MRS, RBW, ik, 5. IR WAL PGP3 il 5
G /N BN AR S A T S R DR IPVE T [ D). R 2%
W, 2012, 39(2) :226-236.

Horner PJ, Wills GS, Righarts A et al. Chlamydia trachomatis PGP3

—?‘Lh

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

antibody persists and correlates with self — reported infection and
behavioural risks in a blinded cohort study[ J]. PLoS One, 2016,
11(3) :e0151497.

Woodhall SC, Wills GS, Horner PJ, et al. Chlamydia trachomatis
PGP3 antibody population seroprevalence before and during an era of
widespread opportunistic Chlamydia screening in England ( 1994-
2012) [J]. PLoS One, 2017, 12(1) :e0152810.

ZEHE, BB, WA, 55 WHRAKJE R pORFS ik & H 84
SEREBLIR 2H4 M 4lifk KIS AR RS [ )] e E e

FEF 2, 2011, 31(11) :1041-1045.

Zhou H,Huang Q,Li Z,et al. PORFS plasmid protein of Chlamydia
trachomatis induces MAPK—mediated pro—inflammatory cytokines via
TLR2 activation in THP —1 cells[ J]. Sci China Life Sci, 2013,
56(5) :460-466.

Shu M, Lei W, Su S, et al. Chlamydia trachomatis Pap3 protein
regulates oxidative stress via activation of the Nrf2/NQOI signal
pathway[ J]. Life Sei,2021,277:119502-119502.

Song L, Carlson JH, Whitmire WM,
plasmid - encoded PGP4 is a

virulence—associated genes[ J]. Infect Immun, 2013, 81(3) :636—
644.

Wang ZY, Fu GY, Wang SM, et al. Rapid screening for Chlamydia

et al. Chlamydia trachomatis

transcriptional ~ regulator  of

trachomatis infection by detecting alpha — mannosidase activity in
urogenital tract specimens[ J]. BMC Infect Dis, 2013, 13.€36.
WTET, 0k, BRERE, 55 YPERACJE IR MIP 5 A Y 5 R s
alifl R et R (U] TR BR 2RI 2A 2R, 2016, 44(6);
625-629.

Bas S,Neff L, Vuillet M, et al. The proinflammatory cytokine response to
Chlamydia trachomatis elementary bodies in human macrophages is
partly mediated by a lipoprotein, the macrophage infectivity
potentiator, through TLR2/TLR1/TLR6 and CD14[J]. J Immunol ,
2008, 180(2) :1158-1168.

Vasilevsky S, Stojanov M, Greub G, et al. Chlamydial polymorphic

membrane proteins ;

candidates[ J]. Virulence, 2016, 7(1) :11-22.

regulation, function and potential vaccine
Nunes A, Gomes JP, Karunakaran KP, et al. Bioinformatic analysis
of Chlamydia trachomatis polymorphic membrane proteins PMPE,
PMPF, PMPG and PMPH as potential vaccine antigens[J]. PLoS
One, 2015, 10(7) :e0131695.
WHSL, SRER, RS, %7
HrCkE A5 B e[ 1],
28(9) :786-791.

Sturdevant GL., Kari L., Gardner DJ, et al. Frameshift mutations in a

IR R Z S NRE 1 PMPF %
r o A 2015,

Ak,

single novel virulence factor alter the in wivo pathogenicity of
Chlamydia trachomatis for the female murine genital tract[ J]. Infect
Immun, 2010, 78(9) :3660-3668.
Mhiksy, B, MR, 4 IR CT135 B MERES
ikl )], EPH AR ,2020,31(1) :19-23.
GBI, TR, BN AFEAR mRNA T (19 B & X 58 5 it 22
[J]. thE AL, 2022,38(4) :349-358.
Wr#s H H#7:2022-03~-11





