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ABSTRACT

In this study, Locally isolated Staphylococcus aureus and Streptococcus viridans are
used as a source of Lipoteichoicacid (LTA) which was isolated by Affinity Chromatography.

Some diagnostic tests were done to detect the presence and purity of LTA after
measuring the absorbance of the samples using 200-400 nm wavelength. LTA samples were
diagnosed qualitatively by thin layer chromatography (TLC) by measuring the rate of flow
which reached 0.68, then were diagnosed by high performance liquid chromatography
(HPLC) by calculating the retention time, which reached 2.03 minutes for S. aureus - LTA
and 1.96 minutes for St. viridans- LTA .

Key word: Lipoteichoic acid, Cell Wall of Gram Positive Bacteria.

Hydrophobic (LTA)
Glycolipid Lipophilic

Heat-stable
(Hennek et al., 2005;
. Nichterlein et al., 1997; Maurer and Mattingly,1991)

Staphylococcus (LTA)
N-acetyl Polyglycerolphosphate
Streptococcus (LTA) D-alanine D-glucosamine
Tetrasaccharide Ribitol

N-acetyl D-galactosamine (Draing et al.,  Phosphocoline
.2006; Ameersfort et al., 2003)



Streptococcus- LTA Staphyl ococcus-LTA

Oleic acid (Kim Palmitic acid Acyle
LTA et al., 2005 ; Ameersfort et al., 2003)
LTA Glycolipid [Glc2-DAG]
(Grundling and Schneewind, 2007; Jones LPS Lipid A Lipid B
LTA .et al., 2005; Morath et al., 2002)
Streptococcus Staphylococcus
.(Kim et al., 2005)
Han et al., (2003) Draing et al., (2006)
Staphylococcus- LTA D-alanine LTA
.LTA Streptococcus-LTA

Streptococcus viridans  Staphylococus aureus
/

LTA Kim et al., (2005 )
Affinity chromatography

(Robyt and Sepharose
White, 1987)
Affinity chromatography

Tris-HCl 3 5 ( ) Oleic acid 112
0.236 3.12 5
? 2 Ammonium persulphate 0.100 0.100

N,N,N,N-tetra methyl ethylene diamine (TEMED)
24



° 4

Brain heart -
Tryptic soy broth

72 ° 37

4 /

Sodium acetate

3000

30
pH 4.7 0.05
n- % (20<35¢45)
( : ) 1:9
pH 9.5
LTA
%70

Sample concentrator

Tris-HC1

3

500

3

500

S. aureus

.Yeast extract

.(Kim et al., 2005)

29

NaCl

10

1

St. viridans

infusion broth

% 0.1
. (Seo et al., 2006)

(4) pH 0.05

4 / 3000
.(Kim et al., 2005)

24

LTA

1 3 (9:10:10)
n-Propanol %15

Propanol

24

2 n-Propanol %30

(Kim et al., 2005)



LTA

LTA
TLC LTA
20x 20 0.2 Silica gel
° 100
5 20
Tank
> 104
(Morath et al., 2001) > 150 > 6 ?
5
(England) Hanovia
Rate of flow(RF)
= Rf
.(Plummer,1978)
LTA
TLC scraping
32 + +
.(Morath et al., 2001)
LTA
400-200

.(Kim et al., 2005) UV Spectrophotometer



(HPLCO) LTA
Shmadzu-LC (Japan) (HPLC)
Waters (Germany) (ods25 Mm 25 x 0.46) C18
( ) /
50-30 Silica gel Octadycyl silane
Acitonitril .15 4.6 250
( Mobile phase ) %50
[ 1= (RF) flow rate Sonicater
.(Josephson et al., 1986) 20 400-200
LTA Kim et al., (2005)
LTA
Affinity chromatography Josephson et al., (1986)
Ammonium persulphate (TEMED)

.(Robyt and white,1987)

Oleic acid

LTA LTA

LTA n-Propanol % 15
LTA n-Propanol

. (Hasty et al., 2006 ; Kim et al., 2005)



LTA- n-Propanol %30
LTA LTA- NaCl
Kim et al., (2005)

9.5
10.5
LTA
LTA
(TLC) LTA
Thin layer chromatography technique (TLC)
LTA
0.68 Rf LTA uv
(1)

St.viridans S.aureus LTA 1



Morath et al., (2001)

Doran etal., (2005) 0.68
400-200
280 260 [0AY
(HPLC)
. LTA
HPLC

.(Robyt and white,1987)

( ) Retention time

St.viridans-

(A-B 1)

1.96 S.aureus-LTA 2.03

S.aureus LTA

LTA

Spectrophotometer

Kim etal., (2005 )

LTA
HPLC

HPLC
Rf LTA
HPLC

LTA



Sise 5l (400-200) o> 54 sk die Lpaliaiay)

i 5l (400-200) o2 00 Jsh die dpaliaial)

75 —|
50 —
25 —
0.0 —
0.0 [ [ | [ |
25 5 ... 15 10 12.5 15
A) A2y (ulfial) (4
75 —
50 —
25 —
0.0 —|
0.0 [ [ | [ |
2.5 5 7.5 10 12.5 15
(B) A8BY (abal) ()
S.aureus (A) HPLC LTA 'l

St.viridans (B)

Josephson et al., (1986 )
2.9 S.aureus LTA
LTA

HPLC

LTA



10

Amersfoort, E. S. V.; Berkel, T. J. C. V. ; Kuiper, J. (2003). Receptors, mediators, and
mechanisms involved in bacterial sepsis and septic shock. J. Clin. Microbiol. Rev.,
16(3), 379-414.

Doran, K. S.; Engelson, E. J.; Khosravi, A.; Maisey, H. C.; Fedtke, 1.; Equils, O.;
Michelsen, K. S.; Arditi, M.; Peschel, A. ; Nizet, V. (2005). Blood-brain barrier
invasion by group B Streptococcus depends upon proper cell-surface anchoring of
Lipoteichoic acid. J. Clin. Invest. 115, 2499-2507.

Draing, C.; Pfitzenmaier, M.; Zummo, S.; Mancuso, G.; Geyer, A.; Hartung, T.; Aulock, S.
(2006). Comparison of Lipoteichoic acid from different serotypes of Streptococcus
pneumoniae. J. Biol. Chem., 281(45), 33849-33859.

Grundling, A. ; Schneewind, O. (2007). Genes required for glycolipid synthesis and
Lipoteichoic acid anchoring in Staphylococcus aureus. J. Bacteriol., 189(6), 2521—
2530.

Han, S. H.; Kim, J. H.; Martin, M.; Michalek, S. M. ; Nahm, M. H. (2003). Pneumococcal
Lipoteichoic acid (LTA) is not as potent as Staphylococcal LTA in stimulating Toll-
Like Receptor 2. J. Infect. Immun., 71(10),5541-5548.

Hasty, D. L.; Meron-Sudai, S.; Cox, K. H.; Nagorna, T.; Ruiz -Bustos, E.; Losi, E.;
Courtney, H. S.; Mahrous, E. A.; Lee, R. ; Ofek, 1. (2006). Monocyte and
macrophage activation by Lipoteichoic acid is independent of alanine and is
potentiated by hemoglobin. J. Immunol., 176, 5567-5576.

Henneke, P.; Morath, S.; Uematsu, S.; Weichert, S.; Pfitzenmaier, M.; Takeuchi, O.; Muller,
A.; Poyart, C.; Akira, S.; Berner, R.; Teti, G.; Geyer, A.; Hartung, T.; Trieu-Cuot,
P.; Kasper, D.L. ; Golenbock, D.T. (2005). Role of lipoteichoic acid in the
phagocyte response to group B Streptococcus. J. Immunol., 174,6449-6455 .

Jones, K. J.; Perris, A. D.; Vernallis, A. B.; Worthington, T.; Lambert, P. A. ; Elliott, T. S.
J. (2005). Induction of inflammatory cytokines and nitric oxide in J774.2 cells and
murine macrophages by Lipoteichoic acid and related cell wall antigens from
Staphylococcus epidermidis . J. Med. Microbiol., 54, 315-321.

Josephson, S. L.; Stinson, M. W.; Millar, S. J. ; Cohen, R. E. (1986). Purification of
Lipoteichoic acid by chromatography in water-organic solvent systems. J. Infect.
Immun., 51(2), 378-384. .

Kim, J. H.; Seo, H.; Han, S. H.; Lin, J.; Park, M.; Sorensen, U. B. S. ; Nahm, M. H. (2005).
Monoacyl Lipoteichoic acid from Pneumococci stimulates human cells but not
mouse cells. Infect. Immun., 73, 834-840.

Maurer, J. J. ; Mattingly, S. J. (1991). Molecular analysis of Lipoteichoic acid from
Streptococcus agalactiae. J. Bacteriol., 173(2), 487-494.

Morath, S.; Geyer, A. ; Hartung, T. (2001). Structure—function relationship of cytokine
induction by Lipoteichoic acid from Staphylococcus aureus. J. Exp. Med., 193(3),
393-398. .



11 ................

Morath, S.; Stadelmaier, A.; Geyer, A.; Schmidt, R. R. ; Hartung, T. (2002). Synthetic
Lipoteichoic acid from Staphylococcus aureus is a potent stimulus of cytokine
release. J. Exp. Med., 195(12),1635-1640.

Nichterlein, T.; Kretschmar, M.; Ruhland, G. J.; Fiedler, F. ; Hof, H. (1997). Lipoteichoic
acid fractions from pathogenic and apathogenic Listeria species and Staphylococcus
aureus induce similar amounts of macrophage derived cytokines. J.
Inflammopharmacol., 5,343-350.

Plummer, D. T. (1978). " An Introduction to Practical Biochemistry ". 2nd edn., McGraw-
Hill book company, London.

Robyt, J. F. and White, B. J. (1987). "Biochemical Techniques Theory and Practice".
Books/Cole company, U.S.A.

Seo, H. S.; Kim, J. H. ; Nahm, M. H. (2006). Platelet-activating factor-acetylhydrolase can
monodeacylate and inactivate Lipoteichoic acid. J. Clin. Vaccine Immunol., 13(4),
452-458.



