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S. aureusind MRSA infections In the United
States of America

S. aureuss a commensal of the human nares, skin and Gl tract as well as
an invasive pathogen

US Departmenof Defense20052010:S. aureuskin and soft tissue
Infection (SSTI122-168/100,000pacteremia3.6-6/100,000/year

USDoD 2008010annualincidence: community onséflRSAbacteremia
1.2-1.7/100,000; hospital onset 0:4.7/100,000

20102012prospective study of 30,209 military trainees: 4.15% SSTI; 1.1 ¢
MRSA SSTI

Very-low-birth-weight infants (VLBW) in the US 60,0007 3.6% late onset
(>72 h post deliveryhacteremia/meningitis(26% mortality)

Endstage renal disease patientsndergoinghemodialysisannual
Incidence: invasive MRSA infection 4.2/100 patients

MRSA infection isurgical patientsoccurs in spite of antibiotic prophylaxis
(0.81%);recurrenceis frequent (821% for bacteremia patients)

Are there norRantibiotic means of preventin§taphylococcus aureus
infection in high risk patients? Immunotherapy, vaccination?

M. Landrumet al.2012, JAMA 308:50 A. Shanet al.2012, Pediatrics 129:91
M.W. Elliset al.2014, CID 58:1540 D.B. Nguyeet al.2013, CID 57:139:



Previous and current attempts develop
Staphylococcugaureusvaccines

misled by mouse models for preclinical efficacy? g

“

StaphVAX NABI Vaccine CP5/CP8 failed phase ¢
Altastaph NABI Antibody CP5/CP8 ended
Pentastaph  NABI/GSK Vaccine CP5/CP8 failed phase ¢
Aurograb NOVARTIS  Antibody lipoprotein failed phase &
Veronate INHIBITEX  Antibody CIfA failed phase ¢
Tefibazumab INHIBITEX  Antibody CIfA ended
Pagibaximab BIOSYNEXUS Antibody LTA failed phase ¢
V710 MERCK Vaccine |sdB failed phase &
SAR279356 SANOFI Antibody PNAG ended

NVD3 NOVADIGM Vaccine Als3 phase 1/2
STEBVax IBT Vaccine Seb phase 1
SA3Ag PFIZER Vaccine CP5+8CIfA phase 2a
PF06290510 PFIZER Vaccine CP5+8CIFAMntC phase 2b

MEDI4893 MEDIMMUNE Antibody Hla phase2b


https://www.modernpest.com/wp-content/uploads/2013/10/Photo2-Mouse-2.jpg
https://www.modernpest.com/wp-content/uploads/2013/10/Photo2-Mouse-2.jpg

Staphylococcal protein ApA
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IgG binding domains Region X Sorting signal
w Staphylococcal protein A, a surface protein, binds vertebrate
Immunoglobulin on the bacterial surface

w Protein A is comprised of five immunoglobulin binding domains
with high sequence conservation

w Region X spans the cell wall; the sorting signal prom®es
anchoring to peptidoglycan

w Protein A blocks antibodynducedopsonophagocytosisf
staphylococci

w All clinicalS. aureussolates express protein A

K.Jensen 1958ActaPath Microbiol. Scand. 44:421 M. Uhlénet al. 1984, JBC 259:16¢
A.Forsgren% J.Sj6quistl966, Jimmunol 97:822 B.Gusset al. 1984, Eur. Biochem 138:413
J.Sjoquistet al. 1972, Eur..Biochem 29:572 O.Schneewincet al. 1992, Cell 70:26°
A.Forsgren& P.Quiel1974, Jimmunol 112:1177 O.Schneewincet al. 1995, Science 268:10:

J.S5j6dahl1977 , Eur. Biochem 73:343 A.Votintsevaet al. 2014, BM®/icrobiol. 14:63



Anchoringsurface proteins to the envelope
of Staphylococcus aureus

(P2) (P3) (M)

NH, NH», NH5 —GN-|\|/|N—
L-Aila
D-ilGIn
(Gly)5-L-L|ys
D-Ala
> Cell Wall
GN- MN PR G
X

N- MN—GN- N—

|/ Sortase LA|a LAIa L-Aila
D- |Gln D- |GIn D-iGlIn
] C NH-(Gly)5-L- Lys T-C-NH-(Gly)5-L- ITys (Gly)5-L-L|ys
P D- AIa 6 D-Ala— D-/l\la
TG
G-NH, D-Ala
ormordisseisbor iR 7o ??%? ??%???f???%??? nopRnooImooRIIORmRRe
848884 okl ol Jeebl i 8888888 888888888888888888855888
signal
peptldase +
sy WPXTG(PH G": I\/le PP Cytoplasm
-Ala
D—i:GIn
UDP-MN NH»>(Gly)5-L-Lys ‘ ‘
s b-Ala S.Mazmaniaret al. 1999, Science 285:7€
s DAl D-Ala H. TonThatet al. 1999, PNAS 96:1242
NHZ_L_II_YS D_Ala —— H. TonThatet al.2000, JBQ75:9876

A. Perryet al.2002, JBRQ77:16241



Contribution of surface proteins gortaseto S.
aureusabscess formation in mice

S. aureus P-value # Abscess (5d)

wild-type ~  -——-- 4.4
sasA 0.2568 2.3
sdrE 0.5023 2.3
fnbpA 0.2338 2.1
fnbpB 0.2074 2.0
clfB 0.1298 1.9
sasB 0.1651 1.7
sasD 0.1272 1.5
sasC 0.1335 14
sasF 0.3187 1.3
sasG 0.0770 1.2
CcIfA 0.0848 1.1
isdH 0.0859 1.1
isdC 0.0737 1.0
sdrD 0.0265 0.6
isdB 0.0227 0.5
isdA 0.0350 0.4
spa 0.0356 04
SrtA 0.0216 0

A. Chenget al. 2009, FASEB J. 23:33¢
M. McAdowet al.2011,PLoSPathog 7:€1002307



Staphylococcal protein ApA

S. aureus Infection
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Inhibition of Inhibition of
opsonophagocytosis antibody responses

A.Forsgren J.Sj6quistl966, Jimmunol 97:822 A.Forsgreret al. 1976 , Eur. Jmmunol 6:207
J.Sjoquist& G.Stahlenheim1969, Jimmunol 103:467 C. Goodyear & G. Silverman 2003, JEM 197::



S.aureusspamutants that cannot bind
Immunoglobulin
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Host immunoglobulin is required f&.
aureuspathogenesis
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Virulence defects of.aureusspamutants

wild-type 6.20+ 0.43
>Pakx 5.29 + 0.41
>Paan 4.70 £ 0.53
>P8kan 4.24 + 0.47

F.Falugiet al.2013,mBio4:e00575
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