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FIOURE 33-3 Incidence of pertuss in the Unisod Stetes from 1971 w0 FIGURT 33-3 Age disribulion for pertussia infechions reparted during
1995, [From MAWWE L4.525-527, 19975.) 1980 and 1994, 15a

FIGURE 33-3 Clinical oresentalion of B. pertussis disease.
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Virulence Factors Associated with B. pertussis

WVIRULENCE FACTCR MOLOGI AL TFFICT
ADHLENS
Filamenbous hemagghtinin Binds & sulfoted glycolipids an ciliated coll mombranes; binds 1o CRI on surfoce of polymer.
phanuclear leukocytes and initictes phagecytosis,
Pastussis loxin 52 subunit binds to ghcabipld on sufoce of ciliated respiratory calls; 53 subunit binds 1o ganglie.
sidw on surfoce of phagacyic eolls.
Pili Binds to mommelion cells. [Rele in disease s unkncan. ]
Paviactin Binds o mammelion cells, [Role in dissase is unknown. |
TN
Pattysais. toxin 51 subunit ADP.ribosylotes host cell G, peotein, cousing deregulaion of hout coll edenylate cycloe;
toxin inhibits phagaeytic killing and monacyte migration.
Adenylaty cyclase danin Increases introcaliclor lovel of aderylote cyclose and inhikis phagoaytic kiling and monocyte mi-
Barmanecnotic foxin Causes dosedeperdent skin lasions o¢ fatal resctions in experimental animal model. [Rola in dis-
0036 is ynkngwn,]
Tracheal eytatain A paplidoglycan fragment thai kills ciliatad respiralory cells and 111m4uh:- the release of
imteroukin-1 [faver).
Lipopolysaccharide

Two distint Epopolysoccharide molecules with either lipid A or lipid X, actvates alternate comple-
mant pathway ond simulates cyickine relecss. (ode in disease i unknown.) 154
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Size of Indiviciual
subunils (kDa)

| 51 =262
; 52 =218
- 53=219
S54=12.1
S5 =100

Figure 13-3 Structure of pertussis toxin. 51 is the ADP-
ribpsylating subunit. 52 to 55 form the binding portion of
the toxin.

Host call
membrans

- Diszogiation af Reduction of disulfide
Binding Intarmalization of 51 anzymatic portion bond and activation of 51

Figure 13-5 Hypothetical steps invalved in the binding, internalization, and activa-
tion of pertussis toxin, 159
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Figure 4-2  ADP-ribosylation of a target host protein.
The ADP-ribosyl group is removed from NAD (dashed

line} and covalently attached to a host cell target protein. 15h



Figure 13-4 Comparison of the effects of pertussis toxin
(Ptx) and invasive ACase on cAMP levels inside host cells.
Both contribute to a rise in host cell cAMP but do so by
different mechanisms. 15i
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Fig: 4.5 Antiphagocytic steatepios available to miceoorgunisms, Extent to which
steatopios are actually used by microorganisms are indicated by plusses.
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Figure 19.3. The two-component regulatory system for signal
rransduction. The sensorftransmitter is activated by a signal to
become an active protein kinase capable of phosphorylating a
responsc regulator. In the phosphorylated form, the regularor
protein acts on DNA ro cither allow or prevent the expression
of a specific set of genes.

Table 1. Virulence faclors of B perfussis

15k

Factor Putative Munction{s)

Companent in licenzed
acellular vaceine(s)

bvg® regulated
Filamentous hemagglutinin (FHA)  Adhesin

Pertactin (PRN) Adlhesin
Fimbrize (FIN) Adhesin
Tracheal colonization factor Possible adhesin
Pertussis toxin (FT) Toxin, possible adhesin
Adenylate cyclase toxin (ACT) Inhibition of phagocyles
bvp* independent
Trachezl cytotoxin (TCT) Ciliostasis and respiratory cell death

Yes
Yes
Yes
Mo
Yes
No

Mo

“bug, bordetella vinulence penes.
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