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upravené

• Chlamydiae (class)   
– Chlamydiales

•  Chlamydiaceae
• Criblamydiaceae
• Parachlamydiaceae
• Rhabdochlamydiaceae
• Simkaniaceae
• Waddliaceae
• Unclassified Chlamydiales
• environmental samples

– environmental samples
• uncultured

Chlamydiae bacterium

• Chlamydiaceae
– Candidatus Clavochlamydia

– Chlamydia
• Chlamydia muridarum
• Chlamydia suis
• Chlamydia trachomatis

– Chlamydophila
• Chlamydophila abortus    
• Chlamydophila caviae
• Chlamydophila felis
• Chlamydophila pecorum

Chlamydophila pneumoniae
• Chlamydophila psittaci
 >16 nešpecifikovaných druhov

http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi



Persistent Chlamydiae: from Cell Culture to a Paradigm for Chlamydial
Pathogenesis
WANDY L. BEA1TY,' RICHARD P. MORRISON,2 AND GERALD I. BYRNE`* MICROBIOLOGICAL REVIEWS, Vol. 58, 
No. 4 ,Dec. 1994
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Patogenita chlamýdií
Chlamýdie majú afinitu k :

Chlamydophila pneumoniae

 Epitelu
 Endotelu
 Bunkám hladkého svalu
 Fibroblastom
 Bunkám

monocyto/makrofágového
systému

 Kardiovaskulárne ochorenia
 Ochorenia

respiračného traktu
 Pneumónia
 Alveitída a bronchiolitída

 Chronická bronchitída
 Tracheitída, larygitída,

faryngitída
 Sinusitída, otitída

 Imunopatologické ochorenia
 Astma
 Reaktívna artritída

 Ochorenia CNS





Chlamýdiae interferujú s 
mitochondriami sprostredkovanou 
apoptózou

Prežívajúce bunky sú 
nositeľom cryptickej infekcie

Neihibujú receptorom indukovanú 
nekrózu cestou kaspázy 8

Rozpadnuté bunky sú zdrojom 
antigénnej a prozápalovej
stumulácie



Epiteliálne bunky usmrtené 
„via apotosis“ prezentujú
Na svojich povrchoch
aj chlamýdiami derivovaný
antigén cestou MHC
a touto cestou môže byť 
prenesený aj na susedné bunky a cestou APB - okrem iného 
- stimuluje  prozápalové mediátory

Songmin Ying et all.: Host_Cell Survival and Death During Chlamydia
Infection. Current Immunology Reviews, 2007



Lymfocytárna aktivácia, produkcia cytokínov, expresia
adhezívnych molekúl, etc.)

Chronický oligosymptomatologický
fibroproduktívny zápal

(Subinhibičná produkcia TNF, IL 1;6, INFgama,TGFbeta, 
etc.)

Autoimunopatologické prejavy





Patogenita chlamýdií
 Lipopolysacharidový komplex

polyklonový aktivátor
makrofágov a B buniek
špecifická väzba na CD14 

receptor
 Heat shock proteins

 autoimunita mechanizmom 
skríženej imunity

 Outher membrane proteins
 autoimunita mechanizmom

skríženej imunity
 Glykolipidový exoantigén

(GLXA)
 stimuluje cytotoxickú

aktivitu



K. Wolf et al., “Chlamydia Pneumoniae Major Outer Membrane Protein Is a Surface-Exposed Antigen That Elicits
Antibodies Primarily Directed against Conformation-Dependent Determinants,” Infection and Immunity 69, no. 5 (2001): 

3082–91, doi:10.1128/IAI.69.5.3082-3091.2001.
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Enrique Villegas, Antonio Sorlózano, and José Gutiérrez, “Serological Diagnosis of Chlamydia Pneumoniae 
Infection: Limitations and Perspectives,” Journal of Medical Microbiology 59, no. 11 (2010): 1267–74, 
doi:10.1099/jmm.0.020362-0.







Imunodominantné Ag 40 (MOMP), 53, 46, 43 (73) kDa



GLXA produkovaný EB tesne po invadovaní hostiteľskej 
bunky aj po transformácií RB je exprimovaný na 
povrchu infikovaných aj susedných nienfikovaných
buniek – marker kurentnej aj perzistentnej infekcie





Figure 2. MOMP sequence analysis and homology model.

Atanu FO, Oviedo-Orta E, Watson KA (2013) A Novel Transport Mechanism for MOMP in Chlamydophila pneumoniae and Its Putative 
Role in Immune-Therapy. PLOS ONE 8(4): e61139. https://doi.org/10.1371/journal.pone.0061139
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0061139

Figure 2. MOMP sequence analysis 
and homology model. 
(a) Primary sequence of MOMP from 

C. pneumoniae. The signal 
sequence is indicated by an arrow 
while the four variable segments 
(VS), interspersed between the 
five constant domains, are 
highlighted in bold. 

(b) Left - Cartoon representation of 
the homology model of MOMP 
from C. pneumoniae, showing the 
location of the four variable 
domains (green). VS I, III and IV 
are in the barrel while the protease 
accessible VS II is in the 
extracellular space. Right -
Cysteine residues are highlighted 
in blue. The N- and C-termini are 
coloured red and cyan, 
respectively



Figure 4. MHC II peptide binding pocket.

Atanu FO, Oviedo-Orta E, Watson KA (2013) A Novel Transport Mechanism for MOMP in Chlamydophila pneumoniae and Its Putative 
Role in Immune-Therapy. PLOS ONE 8(4): e61139. https://doi.org/10.1371/journal.pone.0061139
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0061139

Figure 4. MHC II peptide 
binding pocket.
Structure superposition of the 
binding sites of murine I-Ab
(PBD code: 1MUJ) and human 
HLA-DR4 (PBD code: 2SEB). 
The binding pockets of the 
MHCs are designated P1, P4, P6 
and P9. Pocket forming residues 
of I-Ab are coloured as green 
sticks and their corresponding 
HLA-DR4 residues, as identified 
by structural alignments, are 
coloured as cyan sticks.



Figure 3. Hypothetical transport model of MOMP.

Atanu FO, Oviedo-Orta E, Watson KA (2013) A Novel Transport Mechanism for MOMP in Chlamydophila pneumoniae and Its Putative 
Role in Immune-Therapy. PLOS ONE 8(4): e61139. https://doi.org/10.1371/journal.pone.0061139
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0061139

Figure 3. Hypothetical transport model of 
MOMP.
The model shows the relative orientations of 
the NPA motif (green) and the two NPS 
motifs (orange) including the ‘hatch 
domain’ (yellow) and the proposed 
mechanism for solute recognition and 
transport (dashed lines). The NPA motif at 
site 1 is on the extracellular side and may 
serve to recognise and orient hydrophilic 
molecules for transport. The two NPS motifs 
are oriented at juxtaposition on the inside of 
the barrel wall (site 2 and site 3) to 
coordinate binding and release of ligands
into the periplasm.



Chlamydia (Chlamydophilla)
trachomatis, pneumoniae, psittaci

MOMP
C. trachomatis
C. pneumoniae
C. psittaci

„major outher membrane protein“ najdôležitejší 
imunodominantný Ag
divergencia aminokyselinových sekvencií medzi 
jednt. druhmi
C. pneumoniae/C. trachomatis: 35,5% divergencia
C. pneumoniae/C. trachomatis: 27,9% divergencia
C. trachomatis/ C. psittaci: 33,9% divergencia i

OMP2
C. trachomatis
C. pneumoniae

vysoký obsah cysteínu – univerzálny rodový 
marker infekcie 

HSP60
C. trachomatis

potenciálny marker chron. zápalovej reakcie 
(hlavne C. trachomatis) 

MIP
C. trachomatis

„macrophage infectivity potentiator“ species 
špecifický C. trachomatis

OMP4
C. pneumoniae

species špecifický C. pneumoniae

OMP5
C. pneumoniae

species špecifický C. pneumoniae



Imunoblot Chlamydia spp.
CoffCO
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Sebastian Bunk et al., “Chlamydia Pneumoniae-Induced
Memory CD4+ T-Cell Activation in Human Peripheral
Blood Correlates with Distinct Antibody Response
Patterns,” Clinical and Vaccine Immunology 17, no. 5 
(2010): 705–12, doi:10.1128/CVI.00209-09









Per Brandtzaeg: SecretoryIgA:designed foranti-microbial defense, Frontiers in immunology, 
published: 06 August 2013 doi: 10.3389/fimmu.2013.00222





Str. pneumoniae

Chl. pneumoniae

„Infections with C. pneumoniae account for 0.9–13% of CAP...
...sustained clearance of C. pneumoniae from the blood
following treatment with azithromycin was only achieved in
29% of the patients [12]. This could be due to the low
susceptibility of persistent chlamydiae to macrolide therapy.........“





POROVNANIE REKOMBINANTNÝ IMUNOBLOT VS
EURIMMUN IMUNOBLOT CHLAMYDOPHILLA

PNEUMONIAE

IgG Pozit Negat
RecomIblot 15 17
Euroimmun blot 28 4
ELISA 32 0

IgA Pozit Negat
Recom blot 9 23
Euroimmun blot 18 14
ELISA 32 0



POROVNANIE REKOMBINANTNÝ IMUNOBLOT VS
EURIMMUN IMUNOBLOT VS AID CHLAMYDOPHILLA
PNEUMONIAE

IgA=76 Pozit Negat LPS
RecomIblot 6 70
AID blot 23 53 19
ELISA 56 20

IgA Pozit Negat LPS
Recom blot 9 23
Euroimmun blot 18 14 10
ELISA 32 0



Chlamydophilla pneumoniae PCR
2013 - 2018
Počet vyšetrených                            2606
Počet pozitívnych                                   10 (0,4%)

2013    3
2014    0
2015    2
2016    2 
2017    2
2018    1

(2019    1)



ČO NA ZÁVER
 Diagnostika Chlamydophilla pneumoniae na základe 

sérologických vyšetrení je interpretačne nemožná
 Na základe porovnania nálezov NAT a pozitivity IgA 

nemožno považovať IgA za marker aktivity infekcie, 
pretože často pretrvávajú aj roky

 Imunoblot s rekombinantnými antigénmi nevysvetľuje 
pozitivitu EIA

 Imunoblot s kombináciou rekombinantných a 
purifikovaných antigénov sa javí ako najvhodnejší



ĎAKUJEM ZA POZORNOSŤ


