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component regulatory system, PhoP-PhoQ, of Salmonella en-
terica serovar Typhimurium plays an essential role in survival
within macrophages (28). It is possible that DjlA promotes L.
dumaffii to adapt to intracellular environments and to coordi-
nate with the two-component signal transduction systems. In
vitro, DjlA-deficient mutants showed an increased susceptibil-
ity to several stresses, including oxidative stress, that might be
encountered by bacteria in mammalian cells. DjIA might pro-
tect the genes or proteins, including Dot/icm and catalase-
peroxidase (7), that are jmportant for intracellular growth,
from harmful stress in a direct or indirect manner. Several lines
of evidence for the important role of stress proteins in intra-
cellular growth and virulence have been reported for intracel-
lular pathogens; these include DnakK of Brucella suis (38), ClpC
and ClpP of Listeria monocytogenes (24, 54), Lon of B. abortus
(53), and GstA of Yersinia enterocolitica (69). In L. preumo-
phila, at least 30 proteins are included during the intracellular
infection of macrophages and at least 13 of these proteins,
including GroEL (Hsp60), GroES, and GspA, are also induced
by several stress conditions in vitro (1, 2, 21). Recently, Ped-
ersen et al. (50) demonstrated direct evidence for the role of
the stress protein of L. pneumophila, HirA, during intraceliular
growth in mammalian cells but not in protozoan cells. Qur data
indicated that DjlA plays an important role during intraceltular
growth in both mammalian and protozoan celis. Besides Dot/
Iem proteins, stress proteins or molecular chaperones might
play an important role in the intracellular growth of the Le-
gionella species.

In conclusion, we showed the essential role of L. dumoffii
Dot/lcm homologues and DjlA during the intracellular infec-
tion of mammalian cells and protozoa. The precise mechanism
of DjlA invelvement in intracellular multiplication, including
interaction with Dnak, remains to be elucidated. Further in-
vestigation of specific substrates with which DjIA interacts will
lead to a better understanding of the intracellular survival
mechanism in the Legionella species.

ACKNOWLEDGMENTS

We acknowledge H. A. Shuman for his generous gifts of plasmids
pLAW330 and the pMMB207¢. We thank H. Nakayama and C. C, Sze
for scientific discussion. We also thank H. Fujita, K. Iida, and H.
Kajiwara for technical assistance. We thank L. Saza for manuseript
preparation.

This work was supported by grants-in-aid for scientific research
(B)(2)14370094, (B)(1)12490009, and {C)(2)15590391 from the Min-
istry of Education, Science, Culture and Sports of Japan. This work
was also supported by Health and Labour Sciences research grants
{H15-Ganyobou-095) from the Ministry of Health, Labour and Wel-
fare,

REFERENCES

. Abu Kwatk, Y., B. L. Eisenstein, and N. C, Engleberg. 1993. Phenotypic
modulation by Legionella prewmophila upon infection of macrophages. In-
fect. Immun. 62:1320-1329,

2. Abu Kwaik, Y., L. Y. Gao, O. 8. Harb, and B, ). Stone, 1997, Transcriptional
regulation of the macrophage-induced gene (gspA) of Legionella pneumo-
phila and phenotypic characterization of a pull mutant, Mol. Microbiol.
24:629-642.

3. Abu Xwaik, Y., C. Venkataraman, O. S. Harb, and L. ¥, Gao. 1998. Signal

transduction in the protozoan host Hartmannella vermiformis upon attach-

ment and invasion by Legionelle micdadei. Appl. Environ. Microbiol. 64:

3134-3139.

Alli, 0. A, 8. Zink, N. K. Yon Lackum, and Y. Abu-Kwaik. 2003. Compar-

ative assessment of virulence trzits in Legionella spp. Microbiology 149:631-

641,

s

+

=1

10,

12,

13.

14.

15.

16.

17

18.

19.

20.
21
22,
23,

" Tsuji, M. Himeno, and K. Kato, 1989. Morphologjcal localization of a major

24.

26.

27

29.

30
3L

— 125 —

INFECT. IMMUN.

. Andrews, H. L., J. P. Vogel, and R, R. Isberg, 1998. Identification of linked

Legionella pneurnophila genes essentiat for intracelluiar growth and evasion
of the endocytic pathway. Infect. Immun. 66;950-958.

. Baine, W. B. 1985, Cytolytic and phospholipase C activity in Legionella

species, 1. Gen, Microbiol. 131:1383-1351.

. Bandyopadhyay, P., B. Byrne, Y. Chan, M. S. Swanson, and ¥, M. Steinman.

2003. Legionella pneumophila catalase-peroxidases are required for proper traf-
ficking and growth in primary macrophages. Infect. Tmmun. 71:4526-4535.

. Benin, A. L, R. F. Benson, and R, E. Besser. 2002, Trends in legionnaires

disease, 1980-1998: declining mortality and new patterns of diagnosis. Clin.
Infect. Dis. 35:1039-1046.

. Bozue, J. A,, and W. Johinson. 1996. Interaction of Legionella preumophila

with Acanthamoeba castellanii; uptake by coiling phagocytosis and inhibition
of phagosome-lysosorne fusion. Infect. Immun. 64:668-673.

Brabetz, W., C. E. Schirmer, and H. Brade. 2000. 3-Deoxy-p-manno-oct-2-
ulosonic acid (Kdo) transferase of Legionella preumophila transfers two Kdo
residues to a structurally different lipid A precussor of Escherichia coli. J.
Bacteriol. 182:4654-4657.

. Brenner, D. J. 1985, The new species of Legionella, Int. J. Syst. Bacteriol.

35:50-59.

Byrne, B., and M. S. Swanson. 1998, Expression of Legionella pneumopiiila
virulence traits in response to growth conditions. Infect. Immun. 66:3029-3034.
Casaregola, S., M. Chen, N. Bouquin, V. Norris, A. Jacq, M. Goldberg, S.
Margarson, M, Tempete, S. McKenna, H. Sweetman, et al. 1991, Analysis of
a myosin-like protein and the role of calcium in the E. coli cell cycle. Res.
Microbiol. 142:201-207.

Chen, L., X, Chen, D. W. Wood, and E. W. Nester. 2002. A new type [V
secretion system promotes conjugal transter in Agrobacrerium fumefaciens. 5.
Bacteriol. 184:4838-4845.

Clarke, D. J., L. B, Holland, and A. Jacq. 1997. Point mutations in the
transmembrane domain of DjlA, a membrane-linked Dnal-like protein,
abelish its function in promoting colanic acid production via the Res signal
transduction pathway. Mol. Microbiol, 25:933-944,

Clarke, D. J., A. Jacg, and I. B. Holland. 1996. A novel Dnal-like protein in
Escherichia coli inserts into the cytoplasmic membrane with a type 11T topol-
ogy. Mol, Microbicl. 20:1273-1286.

Coers, J., J. C. Kagan, M. Matthews, H. Nagai, D. M, Zuckman, and C. R.
Roy. 2600, Identification of ke pratein complexes that play distinet voles in
the biogenesis of an organelle permissive for Legionelin pneiumophila intra-
cellular growth. Mol. Microbicl. 38:719-736.

Cordes, L. G., H. W. Wilkinson, G. W. Gorman, B. J. Fikes, and D, W.
Fraser. 1979. Atypical Legionella-like organisms; fastidious water-associated
bacteria pathogenic for man. Lancet ii:927-930,

Da Silva, T. R, I. R. De Freitas, Q. C, Silva, C. P. Figueira, E. Roxo, 8. C.
Leao, L A, De Freitas, and P, S. Veras. 2002, Virulent Mycobacterium for-
tuitum restricts NO production by a gamma interferon-activated J774 cell
line and phagosome-lysosome fuston. Infect, Immun, 70:5628-5634.

Daoyle, R, M., N, P. Cianciotto, 8. Banvi, P. A. Manning, and M, W. Heuzen.
roeder. 2001. Comparison of virulence of Legionella longheachae strains in
guinea pigs and U937 macrophage-like cells. Infect. Immun. 69:5335-5344,
Fernandez, R. C,, 8. M. Logan, 5. H, Lee, and P, §. Hoffman. 1996. Elevated
levels of Legionefla pneumophila stress protein Hsp60 early in infection of
human monocytes and 1929 cells correlate with virndence. Infect, Immun.
64:1968-1976,

Fieids, B. 8. 1996. The molecular ecology of legioneliae, Trends Microbiok.
4:286-290.

Faorune, K., T. Ishikawa, K. Akasaki, S. Yano, Y, Tanaka, ¥. Yamaguchi, H.

lysosomal membrane glycoprotein in the endocytic membrane system. J. Bio-
chem. (Tokyo} 106:708-716.

Gaillot, O., E. Pellegrini, S. Bregenholt, S. Nair, and P. Berche. 2000. The
ClIpP serine protease is essential for the intracellular parasitism and viru-
lence of Listeria monocytogenes. Mol. Microbiol. 35:1286-12%.

. Gao, L. Y., O. 8. Harb, and Y, A. Kwajk, 1998, Identification of macrophage-

specific infectivity loci (mil) of Legionella prewmophila that are not regquired
for infectivity of protozoa. Infect. Immun. 66:883-892.

Genevaux, P., F. Schwager, C. Georgoponlos, and W. L. Kelley, 2001, The
djl4 gene acts synergistically with draf in promoting Escherichia coli growth.
J. Bacteriol. 183:5747-5750.

Genevaux, P., A. Wawrzynow, M. Zylicz, C. Georgoponlos, and W. L. Kelley.
2001. DjlA is a third DnaK co-chaperone of Escherichia cofi, and DjlA-
mediated induction of colanic acid capsule requires DilA-DnaK interaction.
1. Biol.Chem. 276:7906~7912.

. Groisman, E. A. 2001, The pleiotropic two-component regulatory system

PhoP-Pho(QQ. J, Bacteriol. 183:1835-1842,

Hales, L. M., and H, A. Shuman, 1999. The Legionella pricumophila rpos
gene is required for growth within Acanthamoeba castellanii. J. Bacteriol,
181:4879-4889.

Hanahan, 1, 1983. Studies on transformation of Escherichia coli with plas-
mids. J. Mol. Biol. 166:557-580.

Hohn, B., and J. Collins. 1980. A small cosmid for efficient cloning of large
DNA fragments. Gene 11:291-298.



VoL. 72, 2004

32,

33.

34,

35,

Horwitz, M. A. 1983, Formation of a novel phagosome by the Legionnaires’
disease bacterivm (Legionella pnewmophila) in human monocytes. J. Exp.
Med. 158:1319-1331.

Horwitz, M. A. 1983. The Legionnaires’ disease bacterium (Legionelia pneu-
mophila) inhibits phagosome-lysosome fusion in human monocytes. J. Exp.
Med. 15%:2108-2126.

Horwitz, M. A, and F. R. Maxfield, 1984, Legionella pneumophila inhibits acid-
ification of its phagosome in human monocytes. J. Cell Biol. 99:1936-1943.
Joshiy 4, D., 8. Sturgill-Koszycki, and M. 8, Swenson. 2001, Evidence that

" Dot-dependent and -independent factors isolate the Legionella pneumophila

36.

kr)

38.

39.

40.

41,

42,

43.

45,

46.

47.

48.

48,

50.

51.

52.

5.

phagosome from the endocytic network in mouse macrophages. Cell. Mi-
crobiol. 3:99-114.

Joshi, A. ., and M. $. Swanson. 1999. Comparative analysis of Legionelia
pneumophila and Legionella micdadei virulence traits. Infect. Immun. 67:
4134-4142.

Kelley, W. L., and C. Georgopoulos. 1997. Positive control of the two-
component ResC/B signal transduction network by DjIA: a member of the
Daal famity of molecular chaperones in Escherichia coli. Mol. Microbiol.
25:813-931.

Kohler, 8., J. Teyssier, A. Cloeckaert, B, Rouot, and J. P. Liantard, 1996.
Participation of the molecular chaperone DnaX in intracellular growth of
Brucella suis within U937-derived phagocytes. Mol, Microbiol, 20:701-712.
Kuronita, T., E. L. Eskelinen, H. Fujita, P. Saftig, M. Himeno, and Y.
Tanaka, 2002, A role for the lysosomal membrane protein LGP85 in the
biogenesis and maintenance of endosomal and fysosomal morphology. J. Cell
Sci. 115:4117-4131.

Lewallen, K. R., R. M. McKinney, D. J. Brenner, C. W. Moss, D, H. Dail,
B. M. Thomason, and R. A. Bright. 1979. A newly identified bacterium
phenotypically resembling, but genetically distinet from, Legionella pneumo-
phila: an isolate in a case of pneumonia. Ann. Intern. Med. 91:831-834.
Maruta, K., H. Miyamoto, T. Hamada, M. Ogawa, H. Taniguchi, and 8.
Yoshida, 1998. Entry and intracellular growth of Legionella dumoffii in alve-
olar epithelial cells. Am. J. Respir. Crit. Care Med. 157:1967-1974.
Maruta, K., M. Ogawa, H, Miyamoto, K. Izu, and §, I, Yoshida. 1998, Entry
and intracellular localization of Legiorella dumoffii in Vero cells. Microb.
Pathog. 24:65-73,

Matthews, M., and C. R. Roy. 2000. Identification and subeellular localiza-
tion of the Legionells pneumophila lemX protein: a factor essential for
establishment of a replicative organelle in eukaryotic host cells. Infect. Im-
mun. 63:3971-3982.

Miyamoto, H., H. Taniguchi, and S. Yoshida, 2003. A simple qualitative
assay for intracellular growth of Legionella pneumophila within Adcan-
thamoeba culbertsoni. Kansenshogaku Zasshi, 77:343-345. (In Japanese)
Miyamote, H., 8. I Yoshida, H. Taniguchi, and H. A, Shuman. 2003. Viru-
lence conversion of Legionella preunophila by conjugal transfer of chromo-
somal DNA. J. Bacteriol. 185:6712-6718.

Moffat, J, F., and L. §. Tompkins. 1992. A quantitative model of intracellular
growth of Legionella pnewmophila in Acanthamoeba castellanii. Infect. Im-
mun. 60:296-301.

Morales, V. M., A. Backman, and M. Bagdasarian. 1991. A series of wide-
host-range low-copy-number vectors that allow direct screening for recom-
binants, Gene 97:39-47.

Nagai, H., and C. R. Roy. 2001. The DotA protein from Legionella preumo-
phila i3 secreted by a novel process that requires the Dot/Icm transporter.
EMBO J. 20:5962-5970.

Padmafayam, L, K. Karem, B. Baumstark, and R. Massung. 2000. The gene
encoding the 17-kDa antigen of Bartonetla henselge is located within a cluster of
genes homologous to the virB virulence operon. DNA Cell Biol. 19:377-382.
Pedersen, L. L., M. Radulic, M. Doric, and Y. Abu Kwaik. 2001. HtrA
homologue of Legionella preurnophila: an indispensable element for intra-
cellular infection of mamimalian but not protozoan cells. Infect. Immun.
69:2569-2579.

Purcell, M., and H. A. Shuman. 1998. The Legionalia pneumophila iemGC-
DIBF genes are required for killing of human macrophages. Infect. Immun,
66:2245-2255.

Quinn, F. D., M. G. Keen, and L. S. Tomgkins, 1989, Genetic, immunolog-
ical, and cytotoxic comparisons of Legionella proteolytic activities. Infect.
Immun. 57:2719-2725.

Robertson, G. T., M. E. Kovach, C. A. Allen, T. A. Ficht, and R. M. Roop, Jr.

Editor: §. H. E. Kaufmapn

54,

55.

56.
57.

58,
59.

6l.
62.

63.

65.

66.

67

68,

69.

70.

7L

72.

73.

74.

DjlA of LEGIONELLA DUMOFFII 3603

2000. The Brucella abortus Lon functions as a generalized stress response
protease and is required for wild-type virulence in BALB/c mice. Mol
Microbiol. 35:577-588.

Rouquette, C., C. de Chastellier, S. Nair, and P. Berche. 1998, The ClpC
ATPase of Listeria monocytogenes is a general stress protein required for
virulence and promoting early bacterial escape from the phagosome of
macrophages. Mol. Microbiol. 27:1235-1245.

Roy, C. R, K. H. Berger, and R. R. Isberg. 1998. Legionella pneumophila
DotA protein is required for early phagosome trafficking decisions that occur
within minutes of bacterial uptake. Mol. Microbiol. 28:663-674.

Roy, C. R, and L. G. Tilney. 2002, The road less traveled: transport of
Legionella to the endoplasmic reticulum. J. Cell Biol. 158:415-419.
Sadosky, A. B, L. A. Wiater, and ¥§. A. Shuman. 1993. Identification of
Legionella pneumophila genes required for growth within and killing of
human macrophages. Infect. Immun, 61:5361-5373.

Sambrook, J., and W. J. Rusself. 2001. Molecular cloning: a laboratory marwual,
3rd ed. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
Schulein, R., and C, Debio. 2002. The VirB/VirD4 type IV secretion system
of Bartonelln is essential for establishing intraerythrocytic infection. Mol
Microbiol. 46:1053-1067.

. Segal, G., M. Purcell, and H. A. Shuman. 1998, Host cell killing and bacterial

conjugation require overlapping sets of genes within a 22-kb region of the
Legionella pneumophila genome. Proc. Natl. Acad. Sci. USA 95:1669-1674.
Segal, G., and H. A. Shuman. 1998. How is the intracellular fate of the Legionelfa
pneumnophila phagosome determined? Trends Microbiol, 6:253-255.

Smail, P. L., L. Ramakrishnan, and 8. Falkew. 1994, Remodeling schemes
of intracellular pathogens. Science 263:637-639.

Sturgill-Keszycki, 8., and M. 8. Swanson. 2000. Legionella pneumophila
replication vacuoles mature into acidic, endocytic organelles. J, Exp. Med.
192:1261-1272,

. Ueguchi, C., M. Kakeda, H. Yamada, and T. Mizuno. 1994. An analogue of

the Dnal moiecular chaperone in Escherichia coli. Proc. Natl. Acad. Sci.
USA $1:1054-1058,

Ueguchi, C,, T. Shiozawa, M, Kakeda, H, Yamada, and T. Mizuno, 1995, A
study of the double mutation of dnal and cbpAd, whose gene products func-
tion as molecular chaperones in Escherichia coli. J. Bacteriol. 177:3894-3896.
Wai, 5. N., Y. Mizunoe, A. Takade, §. I. Kawabata, and S. L. Yoshida. 1998,
Vibrie cholerae O1 strain TSI-4 produces the exopolysaccharide materials
that determine colony morphology, stress resistance, and biofilm formation,
Appl. Environ. Microbiol. 64:3648-3655.

Wall, D, M, Zylicz, and C, Georgopoulos. 1994, The NH,-terminal 108
amino acids of the Escherichia coli Dnal protein stimutate the ATPase
activity of DnaK and are sufficient for lambda replication. J. Biol. Chem.
269:5446-5451.

Wiater, L. A., A. B, Sadosky, and H, A. Shuman. 1994, Mutagenesis of
Legioneila preumophila vsing Ta903 dillacZ: identification of a growth-
phase-regulated pigmentation gene. Mol. Microbiol. 11:641-653,
Yamamoto, T., T. Hanawa, 5. Ogata, and 5. Kamiya. 1996, Identification and
characterization of the Yersinia enterccolitica gsrd geve, which protectively
responds to intracellular stress induced by macrephage phagocytosis and to
extracellular environmental stress. Infect. Immun. 64:2980-2987.
Yanisch-Perron, C., J. Vieira, and J. Messing. 1985. Improved M13 phage
cloning vectors and host strains: nucleotide sequences of the M13mp 18 and
pUC19 vectors. Gene 33:103-119.

Yu, V. L., ]. F. Plouffe, M. C. Pastoris, J. E. Stout, M. Schoushoe, A. Widmer,
J. Summersgill, T. File, C. M. Heath, D. L. Paterson, and A. Chereshsky.
2002. Distribution of Legioneflz species and serogroups isclated by culture in
patients with sporadic community-acquired legionellosis: an international
collaborative survey. J. Infect. Dis. 186:127-128.

Yura, T., H. Mori, H, Nagai, T. Nagata, A. Ishihama, N, Fujita, K. Isono, K.
Mizobuchi, and A. Nakata. 1992. Systematic sequencing of the Escherichia coli
genome: analysis of the 0-2.4 min region. Nucleic Acids Res. 20:3305-3308.
Zuber, M., T. A. Hoover, and D, L. Court. 1995, Analysis of a Coxiella bumetti
gene product that activates capsule synthesis in Escherichia coli: requirement
for the heat shock chaperone DnakK and the two-component regulator ResC.
1. Bacteriol. 177:4238-4244,

Zuckman, D. M., J. B. Hung, and C. R. Roy. 1999. Pore-forming activity is
not sufficient for Legionella pneumophila phagosome trafficking and intra-
cellular growth. Mol. Microbiol. 32:990-1001.

— 126 —



g
N
/
T~
=

BEARILAEE (EEENASESBUMEN RTINS
EH EBE— (WM AERESMERERSS D)

E@: Point

ev;??%@fﬁﬁ%ﬁﬁ%u m@m&%a%im&%v
T&3, '

OHMERARF &L LT, LIFA2I07 0T 7—-VRBEEFRD
BETHD, CORBEELR - TE/RIRFESHERETE L,
i, BESEicT /a7 r— Vs L UMBLERRIC TR -
DAEFETI L. BREEHBATHERETIZELREMNDOR
B -w{EcHFELTWS,

OBEFUFEFTELTIR. LI R SDMIBABEPTH b— 2 XDOH|
CES T 2 BIEF Lgn. BEBMEEE LTOTHIEY 1 b
TUEEFEETSH D,

RH}% 1

LI 5T (Legionelle) BHIZET
FETAHHEES S LABERET £
KBBROE—BTB{TroTr-3%
(M¢)OBRBEBBICERL. BfE
ABRSESTH00 ~ 1,000 B oM+ 2 4
FRRFEECHL (A1, @2). &E
W7oV VERIC L D e Mo
i g (TEMEAM) o4 7V
OBERB Rr74 7 v 28 ER
TEHEMEE DT B, 200448
BifE, SOMBHERICALERTS
D, MFEBHIXTUCE-TWBAS BEE
RESEEDISOTHRBEDOS S

b% { OFFsEd Legionella prneumo-

phila xR LTIFDATVE, 22
T, RKETIXL. preumophila & F.l
KLV 3 7 0REERRBHICOVW
T, HEIRFLEETMNRFOEE
P HEMPE Lizv,

Eﬁ@ﬂ@?

ll
1‘;
1. ¥o0O077—Y (M ) FOIETESE

ENTy PM ¢ ABEREFEL o A
L. prneumophila OERBITENLEY b

— 127 —

Mebio Vol.21 No.12 63



-

?

-y
F
g
f@

108
107

108

HR(CFU/well}

108 .

10*

B O (B)

‘1 Legionelia pneumophita®y? 207 7 -G

WE (@) LB (@) EELEy MER Y0 T 7 —Vilin vitro CE TR
Bk, BEMCTIOT7r-CAOENERE LA CEEHEREE).
MBI %2 B T500~1,000f5iICHBET 54, BEKIEFESESON

(AN

%1 - BT TN E
BERFRMERERTILLALS N —
15— Z b (respiratory burst) & MEER 2%
B 4 A FEH R O DL (B IE S 1551058 3
BIVRI D, COBREOKRS G FAHEC
BOEMHBECRASNEMICHEREO
5, —BEFETERULBELR -N—F
£ FEPZA(027) 00 SRS
(RIRONE) ~EHE 3, O 2 THE
LRSI & EET DB X ——F %
LRV AL —H(SOD)CH B,

% 2 - BRI PR
EMETEC L SERAREL. BEETA
TELVWEHATHEBSI L EL, LA L,
EUEESERIAE(TH. 7Ppdv—~
LEYSI-LTFMEL, YV —LER
(FB2OREEFEEATVWR) Y 770V
~LAICRHEND CREFES S,

R TR R

R B

hesnay

E2 TEIEyNERCIOZ77—IATHEIEEL TS Legionella
pneumophilaiEEEE

TIQT7 7 —Jin vitro THEBRE BN S B TAsRRERCE X X v RBET
V. JEEERRNAE TEIEE L (511,000}, TOO7 7 SOREEN (iR

R L EMBHREESTE Y vV~ LFHRIC L 3B FFERIFERE) IR U,
HELTO3EIEeICREE > T3,

CHEMTRETEZ L (E3) I8
HoPIENTWEDT, FEIRE
HERETLIIATRLEELME
it Mo OBREIERL., 20hTiE
ML, BRGCEOMRARTRD 2
boTwad I & (M ¢ REHEE) T
B, TOTHORBEOM ¢ WLz
WOTRBHESEN . E{LERN. BELH
128 { DEFZEAThI T E Tz,
FOER. REOHB~DTE - B
A MR - BREOLHOK
Bl ool LICBET LR
B - RETFAE 6 ENT E 7 (3R
1) L. preumophila X EICHESE
EEALTM G ICEESING, BT
FFENMLIEARTE. LXES
1} — 3= b (respiratory burst) iZ &
AENBREOEL DRV, HikE
iz 7 25 Cu, Zn-SOD (super-
oxide dismutase) & Mip (macro-

phage infectivity potenciator) &5 12

B HEESRE LK T 5,
2Dk, 77 IV LOEERY Y
VAL OREERAETLIIET. W
F vy — AR & HREF IR
B LAY A, BTHMET
LA R TEEM ¢ 2 BRHICRE
TaL HrEgELA77IV—L0
BoiohlafgE-TETRHEL,
77 Iy — LRI/ EEICE 2 b
b, M RERROY ARV —-A
MEAELA7TIV—LA0EFRIIE
FoTETT7 IV —LBRIIHETA
Zk, HRURY-AfE T I~
ARTHIERHETAC LR MRS
LAY,

BREOBSR. 7rIv—4aLkY
VY—ADBEFRE ) EIRFEXR,
EFRUAABANEEOESLEHE
Y (RS

BEROBREICEI 7 r IV —LD
B LEESL) VYV -LLOMAR

&4 20045125

— 128 —



W YT RIERE~KREREICEE !

B3 Legionelfa pneumophilaZ T POV USRS HEELT Y MOTHESEG

?IO7r—VRHEEEERBLRA) ERFLTVIHEIEThEFNT
NEy MCIFAVIERL, BR4AEOCHABERERETRE L <
a7 UM AR LA ERRISLTNTy FOBRRERRD
BELEKEEHHERGEEL TV S, YBHCYIO7 7 - VANEEE £

RS OB (RER)

ﬁﬁﬂf?ﬁg ﬁ%‘?%’ﬁﬁ‘e"éﬁm
'ﬁﬂzﬁﬁRNA’i"J 2 Sog /‘? ?ﬁ‘?
'&%ﬁﬁ-ﬁ?ﬂl\mf') # 7~—'t!' P ﬁ?ﬁ-?-

_fﬂﬁe%£/zrb

i

FLTVSHREBRSELENTY FTREBREAICEE L RERRORDE
B, BLLHRORANRESIND, LTI IFRRIEERIETSIAT
BLERIMERUYINO 7 —VNERETS 2 Z L SEBMICR LT3,

riol 1992 174: 914,
Infect Irnmun 1998 66; 4602

‘ﬁ'irrfam fmmun_goo;; 69: 2116,
‘Mol 'Micrab'ior'zom'- 42: 603,

" Inflect immion 1889; 57: 1255,
. JanMedSc:Bfol‘IQQS 49:168,

& ‘.__:Smence 1998 279: 873
; Moi Micrcbao’: 2002‘ 43: 1128,

s Mol Mlcrobtol 1999' 33:721..
- -Mcl M!crobio! 2002; 44: 107,

Mol Microbidl 2002; 44: 107.

Mol Microbiol 2001; 40: 1201,
. J Bacteriol 1997;179:17. -

Infect imamiin 2002; 70: 1657

®:1 L pneumophilamﬁﬁﬁl:ﬂﬁ%?%ﬁﬁiﬁfﬁ?ti@&%

— 129 —

Mebioc Vol.21 No.12 65

<

L)
3

‘:j .
b
£
5.
@




* 3 RMBATER L RIEMBASER

HREICERARErWETE <8R TY
WHRATEET 5 5 F, BHRICREZHTY
HBEAREE I~ 7L THETIE S

CRAEMIBATER LR, LU AR TR
LEEE. NAME. F7AELEFS 5,
—H OFRUTPPUSFTRAETS
B, 71X LRSI IC O R
MR TH D, 2O & D LM EEMAERN
FEHEIFLA TS,

x4 -FHRb—-P

MEEOWEE 2 BERET CHB TS E. +
OECERICLN 208> L ETT,
FM 1ok 7A— X (necrosis ; /L),
H 31 2HFFHb—3 X (apoptosis) TH 5,
PRI~V ZAREF-BEORELERIC
EaTRLZEDTER W, TLERNIR
S LEBATTTL NS S LA N-Al
HEEN1 DT HY  BAOKE 7O,
FRNIZ L SHKRETE. 250 RBICHMEH S
TV,

# 5o THI/THRRF A b b o 2

CO4BtETHRIERBHEECS A ALN
~IREERIE 5 2t TH{~ L/ THAED) B
EMRIEN D, JOMMPIBEL, HEEERDICTHL,
THZ e h 32204 Ty Mo fES
NB, THIREELTEELLEYI AT
{2 FN-y . TNFE E) 2 LT =20
Tr—TEERLL. aREREEL LR
&5, —H, TH2 BB HEE R »
HRFE/OT) A EEETEYFR-bT3
o kA2 (L4, IL-5, IL-6. HL-10, [L-13
EE)ENLTHNRTEE LB S8 3,

2, FhickE (BRI SREOEEI:
1. Tem (intracellular multiplication)
/Dot (defects in organella traffick-
ing) FF vy AF—F—LEFITONA
BODWMy A7 o ECHELTY
b, Iem/Dot b5 ¥ AR—F—%4rL
THOPDHF (B) PR, LM ¢
AN SN TEDATR, M ¢ H#BEE
OREL (7 7TV — L OEEE{LESE,
TrIV—AENYV—ALDORBEHE
E, HBENNSEOLE) MEIERT
ShbEEZLRTV5S, lem/Dot b
SUAR—F=IZIOM s~ DR

TNELFELT, BEDEIA20%

2B AEAVHEINTVSDY, L
P LAEHE, HEPERE RN
BOESFHET L2 LAHEIBMIEE
BEhiE—0OBEIHEOLIAE
Blbkv, REZIT 5 —5F
ORNEEILLZ O, b Lk nl,
REOTT s ¥ —5TFHH LAY
LE L,

—F. BEENICHRBANTERALL
BT OBFHCEHENBRES L2
5, MRABEREELE LU, B
EHELCHBRAIE TE IS
MEESNb. HiEEReplicative
form. f%3F L Transmissible form &
FEERTwE, TRL20OREOH
EHat, RREE, AREORE
BhiEE. EEE., Hiz~oRid,
BT REE R ENFRLE TS
CEMHLSPIDERNRST, L preumo-
philaid Coxiella burnetii D KT M
B — LIRS, Chlamydia spp. D%
AME - BREOLHIISET AR T
PHETENbroTEL, BKEWS
& {2 Sturgill-Koszycki 584X, #kaR
WRBHO) R — AR E 77T —
LIFESELL, WV V- AREETE
2 &, Transmissible form {273{¢ L7=

B2V Y—2RELTLRESR
TIER - T LEHELTY
Bo L pneumophila iz V7 —4k
TrAV—LOBETELE., TOR
ICHlENCTEELMETAI LTI
TV — ADOTRI X ARFEES
LIy —TLTwEL3THE, &
DffaPRaEHSE, SbvaI ki
XYY vV —LATHEETAC
burnetii % Leishmania spp \2FEE I
LT B, L preumophila (1B
HRRFER I TH LI, £EAT
EREHRATFER P OT L (RS
EoTWBIIELD, L preumo-
phila UAOL ¥ 35 B b icm/dot
HERETERELTB DY, Legio-
nelle dumoffis Tl ABERE -5
LTWAIZEIFHLMISRTNE,

2, FRb—YADEE CLDHIES
L. preumophila M ¢ NTHETE %
MG 5 AT REL ~8FE &)
SMEHCM ¢ B & UG B MR
TR AMHFESNDLZ ETH
LERL LUt A TRIERE DM
{BC B 5 i AE < 2 T PR IR R 5B A 1R B
(ARDS) 72 EOFERFEREZHE T »
AoXADI2E LTEHEBEERATY
;512)0

Tateda 513, LIF 3 Fhtidk~y
A% SEEERRIIB E Y AMCE
3 7R ADERICEHFLED
EFFEICLATACLERBL. L
VA A MARERBICBTA TR
PV AQEESRFHREL TV 5,

TRV 2OFH KR
Icm/Dot b 5 ¥ AR— & —OFEIEHD
HTHBHA, PRV AFEFT
E) I AIE ENT RV, RO
THRMN—VABESTF @) LY, M
¢ O Caspase 3DFMHIL Eh 218,

44 2004FE128E
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Mitochondorial death pathway %%
HiE T2 WL roRENEENTVES,
Arakaki &P Legionella longbeachae
LM TRV ATHEHTLIE
PHEL TV A,

3. Hbfa_ERZHHRSrIETELE

B b R BRI L Vo
FRMRDHEEZBH LTS, L.
dumoffii SRTRM ¢ 721 T4 (Mfifa
BEHII B LT A 10,
FROEFTHEBELTHEELS
NTWEBE, L pneumophila 1250
T. Higa 519k, MEAFEOIHRIE
#%RTH 5 ptsP (phosphoenolpy-
ruvate phosphotransferase) #{=F
OERHBTH IR ERERERTO
HHES L UHREEEE bR T
B, BTy bORELDBERIC
g 2a I LERELTW S,

EES AR

1. LIFARSOMBRMIEREERHTD
BEHOBEF Lond
L. pneumophila \IA/J V7 ZOM ¢

BEHR

WCILBRE ST 545, C57BL/6 R L%
{OTT ABREOM ¢ WTIEHEHE L%
WEWIMGHIOY Y ARKENS
5o COBKRIELen]l EEMMT BN
M¢DBEFICIINEESATH
520, Fenl ik~ A CIRE 13K
kicdy, ebCREDY Y F -
(synteny) 185 etk LITAIE LT
Bh. Legnl 3EMRO7 R -2
\ZB85-3 % Naip (Neuronal apoptosis
inhibitory protein) BEFTHE I &
LRI ol CORMICIRSHE
HICE L Naip BETASORE LTI
ATED, F205HNgips5 M ¢ LI
RE-BBELTOAZ EAHEL
22, FRP—=VREL preumophila
OM o AHHE I Y Fa— A BITER
OB ENE EORESRIZE ST
%o

2. THI1EEY A bAAVIRE

L VA F T T o B EHRE &
LTTHIRI YA A SIREHPEET
Hd, LIFAITHRBEOMBFO
TH1/THZ B A M4 *532HEL
FrEREC LS E, IFN-y. IL-12 &
W 2o THIENN A F A4 OEEFRE

B LyVaaS5EE~KBRERICEE)

HELDEEIIBWTED LR, [L4,
IA0%EOTH2RIH 1 P H 4 ikiF
EAERE SN, v A EEHEL
LI R BEERIIBVT, £
<7 A TIER~Y Y AT~ TTHIER
WA WA CHBIFN- y DEEREDS
&L, LI R S RBRICREEI S
ZEMREATVES, LGRS
RKEZIIS0RL LohEREICS
ZEICHELTwAEEBbRE,

"
!3NDDE

LA RS ORERERBICHIIER
ZEFIZOWT, HENEEERNOR
MEbhERLL, PETORFELL
T. DM o WHH, @7 H b= RC
LMEE. QMR LEARAE
BIZowTHEX, BEHOETEL
T, QBRIEMYREFLenl. @
TH1EA b A A Va0 TR
L7
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V. FEREOHTY - BRI

3. MEPOLIARSEL VAR IEOREN D BE M
BET BT D% o



FEAZAFREZAABIR

BE D HERIEZHNEA

Ll 21T

INF T, WEYoT ) LERY LB
WEahEVHIFEMEE E LA, i3 B
FEFCUEHEFLEERREIATYVLEH
5500 FEOMB OIER L, EO0 L) ITREED
ZHICAIAT AR EVIFEE LI T,

BEHEDZHi LR MEORE

5500 EOMBE D L H» T MR ERIT
MR EARIIH 00 EET, 02 bbb o
FLEREOE WL NLIOEEL LTFY
AR, RER., A MEBIUREHEZEIC
RFEESNLIBEEN, LAV 2BLTLAN
1T, BHHIRBEAL o TEFIIFRA T
CETRENNELL EIIERETEITY
OEFWITH0EIELE T, 04D T,
HETIIS0MITE, MEEYA VAL LTI
HOREIE L 2R L LR ES LR
TAHILEEFBEIL, REDEIMELEDTY
9,

ERPRAL-EESATHICLTEE:
ThHEE, INFEUORBEMRELLT
O, FRNBEZEETAI &id, kb o
FRAREMTOESZ TEH DI HA, £C
T, HERIREFTERLTHREZLTCnIL
{1, THIZ LTWADTHiLL, TH
EAFRLTIH»oHANTTEEL, £

hed & CREEELTVWET, CORESE
(23180080 0»0FET, BEELZ L
BIZIAIEE, FEEEICSHICEARD
P FEFFT, COLIILEVEEEIDIS L,
EEIADRAINE T RIERNTRD .
EFBWEEELLL IO Thh b, &
TFEDTWE - BEICRH T NET LI A,

WHER CREAERE L, FOREFITH
B CMEDEERADPOERTLHII L
WTENIT, BESHEICE D, ERLTE
ME = E ) BBERIGERORBENALZL
PWTETT,

R T

CultV w Analysis

K% Amplify DNA

¢, 1to2hr

(2 days to 1 week)
1 BESECEETREDHE

7/ LEREES FRREOBRNGZENE 187
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CDEFRBERICT T, REDEFELE
MEGHED D b, THIE. FUERS, RCINLE,
A, ERAE. RBIHEE, BRI, &
WD, SHDORWEREE SRR RN
BB T A HEREE L TwE T,

BRI CH A DRIRE

E AT, RFEAARD G Tl D Hh T
BTZHH0l3, T{(rEohTwit, &
EAE, MREREEDORE. EEOEET
FlodhBREEL . PR LR
LB P ES THOHTRETELL O
0B FTH, FNTHREOREETIIE
EBTELVWREEPE o TnEd, 74
WAL B E, A 7N L IVAD L

........

{
|
g E

-;
|
1

.

2
=

@ 16S rRNA

H2 E£#H0UFE—LICLEZ2H55E Rb
OV IEFFEREICLSTELS

188 r/ AECHIOFIRERR

D) BRI I Mo EREI I E L T
TELLI I R->TWETH., BE MG
BELWVIRPWEFETRITEIGH TS
B\, WREETEFOLD 2ty F
Sl fToTWFH A,

B SAPENT TR w2 L &, faE
212 e, TRTORBEEDCRBERIFALS
NThBESDEEZNETTH, FEIZIL,
TRTCEEETELVONEF T, #RiE
BT ITNTerRALI LY TEEHA, B
AT Lo & 2N BRLBEL TV E T2
EFNLIHIBE OB b R B - T, 48
BEOBWIDETTRENE L ET, A
EOBRNER, 2 14EIC18 LR
PORVE G RIS, AR LA
LR, 74N ALEEREOTENATT,

FERRICIE U iiE O RE

Fr LB OSBRI IE R TER
WIEY, RIBEOEE. 7/ 513460 FiEE
L, e MIFOL000RIEESHY T, F
CT, TRCODF/ LEFRIE D 2 & (3%
BYHbi0, KEWROT/ LDhrd, £
DIBFREFED BN FT, KBEO
AHICE > Th4 / ar 4 Zi3EWET L,
KIEFHUAOEBICL 2T E2FEETT,
T, BEFORLEEILETLIEIO
UHEVHY TT,

ISEEEHDI O, EEREWITIEL 165 Y
R/ — 2 RNA (165 rRNA) OB {5 T-EF % i
S THEMEFETLHENSPAILED,
FOTF—IDNEBEINTET L, FOF -
FrdllitTarl, MERLEDOEYHITIDODN
AL VKT AIENTETT (H2), M
B (Bacteria) & tH#MI# (Archaca) . EfZ 4 -
(Eukaryotes) T¥o ZOREBMEH D RDIT,
Bm, Y, B, Y SEIhET, o
D 16S rRNA(BEAZET 188 1) RV — 4 RNA)
DETIERE b L IR L72R/FE 2 &
MMEEOHEARLIZIZRAET AT ENTEEZ
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Strain Species  Genus  Family  Order

Class  Division

Kingdom  Imperium{Domain)

(%) (&) (&) (R (8)

) (F4) ()

(EE)
S T |

SR MER, BEE, 77— V8. DNAT 9 4 A MEN

ERZMNDNA/DNANA 7 ) v biE

LR

fLseor 4Rk (Magt, ./ >)

3 SHEESCERSNBER

165 rRNAEZF

165rDNA ITS GroEL RpoB RibC

100 | &8 [ 2
= 3 A 3%
£ | .. §i~ -
= *®
E a0t A . |3
8 :..
p .
=]
3 80 *

4 Bartonella BEENEERTFOEN

x1 BEROEZNEE

P ECEER TR £ A LS E L
MRS K B |
SESIKE, YL ERT

- HfEsEE
SEOMIRE R THERE
{LFE5H -
LELHAREE, Quinone, GC %. fFE

» ARV —LEEF & DNA / DNA /N 70 v N

To

AE ORI, DEERICE S THE 1F
HAEWE A5 HIE. 16S (RNA EFI T
MOBRFEPSEBIEVWEZATTHE
THEVATADREZLTET (M3}, #1L
T D5 FEDIFEDOBET, ZOFEH
DFEEREVHSIZhsTES, H4
tZ. Bartonella /B DHED 165 rRNA BLFI % Ik
WL TEH, T EAEWE LERE 2
NFEd, 2F N, 165 IRNALRFITid, Bar
tonella JBORHEL BT A2 12 TEFHA,
ZDI6SIRNA WA DB DL LT, 238 JH
VL RNAOEFIE, ¥ 378, RNAF
VA7 —ER EVEHEIIST > TETET,
DB IETHH % &5 & 16S rRNA & ) E2F
WCEMMDH A LG, BAEAYDY F
3% GroEL THE LT,

HIEHEORREZ

SRETE, BEOEHNEELTEEL
(|1, BETH., BOREIZUEY—L4

BCH & DNA /DNANA 7Y v NiERFE T
WET, TOFBICETTRIEZME % FE
TABE. 165 RNA PV CIHEET, S5
MW EBEET. FICREEOBSIIMRE
MRS, BEEE2OH005h0H, Mk
WEATEINA LWL EERBO s~y

MILTHREREZEG I LET, &zb
BEHEELTWwWADIE, BEIAFRKELT
BREEFERLT, $A2VIEABREESIAND
SIORETEHRELIRRL T, 20EFELRD
H, BEA WL 2~ 4B THEL LI &
PATLAERREETAZIELETYT (BS), FOL
HIZE, BT 2HEL, 20BEF2EFR
PSR THEILEILRY T,

X5 R THETHUE, BREE» 55
BAROCBEFEME L TEZTH8ETAS
TR TR T, MHEECH00. o
ELRVEZTFOHERELE, 1 BOE(E
T% 100 HE T THRTOIZ10 ~ 1559 TT A
Fv, FLT. AREFEROAEIZ, £1,000
HORBERT<TERETH I LI

7/ LR E LRMEOBRBNZEE 189
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WATRETHL I E2n, BREEOHEWDL O
B TFHEIBAE T ZICHEE L, BEME
DFFWHDEFB LN, 7731 —-LNILT
WEZ2L5LT, BEFEHETLIHED
BEEABABOTITEL LT ET,

CITEIEFE SNV T THIBTANEE
HoZ:He, BMUIFLEERZ)ETH, £h
WZEDNAF v 7TEEVE T, DNAF v 72
EEED) RV — LD EEERFEE
FELET. FRETREMIIES) » FEol
b, L—F—AFxF—ThizhH, EIXIE
g, CCDAAFTHIRLAEEM>Tw
7,

DNA 1805+ v hORIF

ZEDREFELHE L & &, H@iE, #E
EHREEMBIZILIETH, VAV ADEEE
RNA Y 4 VAL DNA Y A L ADRTE L T
Lz, R AE. BREFEIPL) T,
IV AWBARRERES §, O T A
HE00VOPLPEVoTnERAD, &
BT EBIETA00RE LY FAT16
BT vioTWwEST, 720, WEMAEIZIE 900
BELHZ/-D, INTETRTEBIETE
RVOTIEZ VR EEZBDS LRTTAD,

DEONBOREE L LOTHIBET 245 %

HEEANTHAET, A& 2iF, Chlamydia D
TIAT=3 7 IVTEBOE L MTHIE

B3oHZENTEET, X512, DE&o0%
PIMEE» OB TEEAREL LI E
T, TIVEZRLLEST, 2OLMiliL3
I OREN TV o TnE A, ot
W Lo, ERRENCHT S LEEL
DNA 777 A Y FOEWETT, 2OEE%
WETLZET, EORBEEDBETFHIEIE
Lizdddbhdn 4,

etil, SOLARIN—TTFA=2Y) =T
MELALSOI, Ebiiv/ 2707 L Akl%
o TP LEORINET AL IIZLET,
THTLELEI LI eI ET, FO
e, MRZEA L IdE - T 16S tRNA #13
EAEEDLT, RERTFEEoTREBELIEY
(H6).

WRFEIGE T D%

HEALOHERERZ T3, RERHIED
7o OWEIET- OWIEE v, ERIKETE
7GR PTHMLTYWEYT, BRI
LEBPH LM TIE, 79720 EEDL
WM DNA F v I THEAE 720, 3612
BHOBHLHEHRTIX) T Y 4 LTHIER £
=) L TREABELEIE L ThE T,

CHOEIRHETL- L BEEREIE. &
BEAEOBEFOHMETYT, MEOEE. 7
T LIRHER & 77 LPEMEE C DNA OER AT
BT, ¥lEEL 0B ENII VD,

WA
B
I
T

305

6075

9057 12047

DNAiH -

ik

DNAE g

NA Ty F DNAF v 7iZ L BHERE

Iid

R 8 5
B
R

B R TER
AR

. B

e

. BB

R4 RIRTES

DNARE 254
DNARME 2548

LPNPO Lo

5/ LEFIOFIRE BE

Capillary¥iiE
BHETHER

—ER B HTIERE

DNAF 2 7
fEBisEE

b=t —EH R A

iy

A5 T FESE
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EORBEHELEICLA
VTHERE L T
DEdA, RBIFY
Jaz7E—XEwnd
HIAE-ALVEE
A2EIELEVE — X
iE- T, HETYE
iR LTwET
(+£2), T/, 7
AFr¥—-XiFT) o
TPV — X0 255D
BEFHLOT, &6
[N R Y — Xl
ZOFEd, INEED
FL Rk AEDHEDNE
13 100 % 1L VRRE T
BEhEd,

HlpAZ, ¥ TR
FrE—ZAhb-okd
W EA L WOTT
M, MEOEVY V7
A5 ¥ — X0 AE
EHTEHY TEA.

THRIREE

Aeromonas hydrophila Enterotoin

Bacillus anthratisProtective antigen
Bacillus cereus group Haemolysin
Bacteroides fragilis fragilysin
Campylobacter jejuni t CdtA toxin
Clostridium botulinum NTNH
Clostridium difficile toxin A
Clostridium difficile toxin B
Clostridium perfringens Cpe toxin
Eschericha coli (EaggEC) EAST-1
Vibrio vulnificus 163 tDNA
Eschericha coli (EaggEC) pCVD432
Escherichia coli invasive virB
Escherichia coli intimin (eae)
Escherichia coli LT (ETEC)

Escherichia eoli Shiga Toxin{EHEC)

Escherichia coli STI{ETEC)
Escherichia coli ST I

Listeria monocytogenes HylA
Mycobacterium spp.16S rDNA
Plesiomonas shigetloides 165 rDNA
Salmonella typhi VipR

Shigella spp. virGZ{IcsA)

Helicobacteri spp. 168 rtDNA
Shigella spp. IpaB
Staphylococcus aureus SEA
Staphylococcus aureus SEB
Staphylococeus aureus SEC
Staphylococcus aurens SED
Staphylococcus aureus SEE
Vibrio cholerae CT

Vibrio parahaemolyticus/ (Tdh}

Yersinia pestis Pesticin

Tropheryma whipperi

Giardia lambria 185 rDNA
Cryptosporidium parvam antigen gene
Entameba histolytica antigen gene

Hepatitis A TH B &R DNA
Hepatitis E & F*E[gz;;ti b P
Adenovirus -y o
Enterovirus R L TR
SARS vitus

Calici virus

Rota virus

6 ZHOTHRREOEEFRE

R2 WEEBETZHRBEOTO N

|oomBE | o WEE

| (Saccharomyces | (Bacillus

| S eerevisiae) | o subtilis)
5 AY—R 38 % - 29 % 42 %
PhazZi7eE—X 88 % 66 % 81 %
AT =X 99% . 92 % 96 %

FEOLWHOEEMT, BROGTIZE,
miMERXEEA, MEMIE, YVa=TE
— R ff - TR LT DNA i L
TwET,

FRIEXDRREDREE

Lir L. BRI X o T E R HETHE
KHEZFOMBTHRETY, & 2, RE
FTERBHCE - BE S ADRESTW %
BAZEB LUTISMIEERA N LIz o—E
rBIZFHEAEICNLL L. HI155H&IC
i, BEFFEBLALORE= TR
HTEEFT (7)o 20~ 401 7 VTEET
PHETARD, Y7 LTHh5305
PREZEAVTET, FOONHROERT
LEZLEEZEZTWET,

EBRORERTIE, REEROEEIIZER

e, 15EEOREERET L2 TRE Y
v P %D 2T, TNTOWROREMLE £
S TARERRAELTVWET (]3)o

FTRCOBERWETAE )L TIA<) —
B0l oT, ¥RRERERIT I LAER
BNCHEE SN T WHIEORETFZEEL .
FRESBIIZF Yy TCHRITTAIET, #iC
RREEDFEREEFECT A HERTEEL
TwE3,

72, D EDDY IO TR D
OREHENNTNEDT, BIZFHIHEELA
CEMEZS )T ThhoTh, BRIKE
TEDHA XeFTRELEFHYE T, /2L

S 2iE, 8 MEA. 340IREDDNA 7T A

YRR ZPGTIE, FOMBOERTAY
MIBLA-OMIbIAYTIHA, INETAS
O7 L4 LRSS THALEMNTAE LA

5/ ATEREE > FBRMEORENZEE 191
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Fluorescence (F1)

| S N | I i i L L I 1

0:6 -7-_- ”n :7:-” 1 l;l L
0 2406 81012141618 2022 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Cycle Number

7 FRE# D Real Time PCR

#®3 RERZEIIREROEETFREZOEWEET

1. Bacteroides ureclyticum 16S rDNA
2. Chlamvdia trachomalis MOMP
3. Haemophilus ducreyi 165 RNA
4. Haemophilus influenzae 165 rDNA
5. Mycoplasma fermentans IS like element
6.  Mycoplasma genitalium Adhesin antigen
7. Mycoplasma hominis 165 rDNA
8. Mycoplasma preumoniae / genitalium 16S rRNA
9. Nesserig gonorvhoge 165 rDNA
10.  Haemophilus parainfluenzae 16S rDNA
11, Treponema pallidum 47KDa gene
12.  Trepomema pallidum 165 rDNA
13, Trycomonas vaginalis B-TUBULIN
14. - Ureaplasma wreolyticum 165 rDNA
15. Herpes simplex I-TI DNA polymerase
Multipiex PEERIKED Microarray
PCR

L Ll s

500 600

—"flll

]

340bp

50bp
8 EEFIEBIE L RETE R IAE

192 &/ LABRSIOHRBAEERH

700bp

Positive
control

—_—

Negative
control
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w407 LA,
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ZERHFEIV-TNT
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—&FIX. Mycobacteri-
um 7 VA D M bovis
T, FLARY F553
OFRFRIIZEIE L T
T, LIAM HO
M. kansasi % M. gordoni
SRS, 168 IRNA
DEFIDFEFITE VB
Dt & x EEFR A
LA EFH, AR
v MO S HANILE
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b EBwET,

S HIZIRL < 900 FE
Higsr~storsa7L
TIZEAEL-EEDTFT
— ¥ &FE10KRLF
T HHRERIT I
IVTOHE, RN
RIS LET,
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R OME OBRET &

HIELTYf 2707 L
1 EFIL3RhEl A,
Ehrlichia sennetsu 0
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BEIERTE LW
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M. bovis M. kansasi

M. auium

M. gordoni

M. intracellulare

9 Mycobacterium BE D DNA 7 L+

Chlamydia
trachomatis

Mycoplasr}m Staphvlococcus
Preumoniae hytcus

Streptococcus
intermedius

Mycobacterivm Yersinia
tuberculosis intermedia

E1o URV—LEFE-AvsoO7

L1 (OfhZ

— &)

PPBTENBY ET, 35,000
2L 30,000
VAFLOBE 00T
20,000 -

b -EIRDEST
15,000

HETo WHELHRML
Tona eyl 00
ff. BEFEHeTL 200

= - U ¥ )
bmﬂiﬁt"‘:) }\E‘éﬂﬁ E%%%UUUUUUUUUUUUUUU»‘S&&E“ M e @ 8 @ @ « o
e TZZ3000CO0CCOOCOCO0CEESCEEEEEEEEE
LD TNy A LTEE ES b b S EE B2 2228228588 8EE5E58E5
o ENANEEREEEE S IIAN L EroreerRRd
FHEiET L DR FE CrRE& m&ééé&ééﬂ%ﬂ%

V)7 A, HIEL 11 BImEH O Ehrlichia sennetsu

Lbnr<wAfruF L

AIIEEEET, Fhib—HF—-Ax vy F—
TAF vy 3HLEVEHNEIT, BOBOD
TRERTEHMEREEFEVWE T, & 2E, 1)
THEALTEZY ) 755 L 5 i
BHTTL., L= —2AFvF—-bBEHTT.
BZLMBEORTEECEH L 2h, DL
HEBREALTLSR I A,

FIT, B bAh o b B VNT WS
DiE, bHLLRMTERN R AT LER
BTAHIETT, RELEF, HESMm AN 7
7ANIH 00 BEOBEFZ0OEL LI

LTwET (H12), RLET 74300512
DNA T AT, #1% 10084 5 100 7K
DT 7 ANERAITE, EREFEBOL S 128
LT, #QVEDEDNAF v 7L LTES
I LET, YT X7 LAE LTt 3mm
ABADLORH-TE T,

F13iF. EBIZ T 7ANTLATELETF
= 5T, THRORBERTT, Thrsgnt s
DEBOEBETT, ALIDE 2008 TH
N |

ZOHET, FREED vieG PO EF AL
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M12 RETZRMmME~170FL A

V) TRIRREITIWHESRS., BEICENT A
ZENTELIY, URV—LARNATIRER Y
EEYULAENFS o TVAEDI VLM
TTEETH, FROBEIENT A LAt
TEIT,
2477w E, L EADYVY
TN EEBTAIHMI I VANATTN, 20
e, MBEIEETAZILNTEE T,

RERERELEY20O7 L1 OFA

INEHED T, REPORAEY ZHBENIC
FAREA 70T LA EHELTVET, &
B OMEY L LC5,000 BT EHREHINT
WETH, ERICEIEERTEEIID LT
INTET, FNLEHEFTTIIZE, BE
BB O OB EFRES LA 7
OF LA REELTA

P
OROQ

OL;

A’

gt
21

2 C

Plesiomonas shigelloides (primer . for Plesiomonas shigelloides 165 rDNA)

G It BYAT
LA R T, 7
Lit s HIECEE
EZOEEFENOEDE=
YUY TIELTEY,
BEF—¥ERELT
WET, fERTEEL
T RN AR ol S|
MoZEbEt<A 4707

24,000 S SF £ " S
22,000 Plesiomonas shigelloides I/,(VC‘%H%EIJ S
20,000 ZEHN, Thhenl
18,000 BIZEoTnEd,
16,000 |
14, B
12000 i SE
000 5 _ _
10,000 L 1) ‘(_T_lll%%’{‘f . Realtime
%m— PCRERFET LA M
6000 | WA R OB T
4,000 WMHE, NI4T
AL A
. , , , B, 105-111 (FE L%,
§242E093R07 000900 TRE 100500 RORELEAEE SUNRIEEEE SaRNInaY
FHETRNET R i R i 2) FE -, BT,
RIS (R 47h B BRI SR | RET - %E
: b g £ 5 ’ WREF A K7y & (R
i H KGRI RIS
2003)

13 77 ANN—7 LA THERALEZTROKRERE

194 7/ LEEFIOFIR & RE
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3) IMFEAT | REME ORETHEIT. 740X - M

W& BREEATD NS,
28-35 (E+ 3. 2003)

143-144, 2003

5) TLMFEAT L 7 LEREFIE LAREERSET, &
J LEFE VL3, 111-118 (AFANL ¥ a—#)

4) ILUWFEEAT | B{ETEBMWT & DNAF v 7, #HEHE 5,

QEA

_Je] |

b P A N AR 8
oW o DT, SIS
D= AEENTHANYE
LT ETH,

A0 _
BEEOERE TXTT/
LOBRZVTFRT AL
BTahwoT, Z50H8.
BEERTIFEERIEEVTE
T BWITHE-> T4 DNA F
v i, WEREOHEITITE
ALPAEN] TEE-TET,
FTRCAHY AL DT
A, BERIZIET T — 5 OfE
MARIMOEA/ K SAVA
T, ENEHE AL DI
cDNA bfF o TWwE 7,

| Joy |
SEREREETNAL L
HERE & i, BECLT
ANIFEILTLVDLOD, Fh
THRIEDT 25UTH L Wi
BTERL N FT, FON
Ty AREI L THETH,
L FN

A, CBEEVESETA
S, WhIEE DL (fFo T,
BEBREIALEBET HDH.
EEL EEIL0ES, #
DERTIIEMTELLER
TwWET,

o] |

NN T v —%
i e, APy —-Rboli)
LPHEFESR0OTIEEND
TL& 3%
| FN

EEE, BTN~
BNTIL TRl L. S
F Vo TEBEED 0.1 %iT
FETovu—Z LHTA
ENFRA, Zo/N—F IR
R T4 w2 FN—T T4
T—kWEEbYET, 7u—3
DFFIF o T FT,
_Jof |

AT LART 7 AN
TLAOBBEZEITLHD
T3 0%
| JN ]

AT LADEE, L—
P—AFrt—wflivEd,
YAy il A4E T T ANT
LA DEE, CCD A AT %
I —BHRLFER D HNE
WMBETOBELEZTVET,
o]

DNA Fv 7%, BRIKET
ARHCHVNIERS B ER
WETAH, TELRVWERIXM
T
A0

NVTFNEALTEZF )T
TEHEIARE, FOFE

DNA Fv 7xEnEd, V7
NF 4 WO b o Tl
MEERIX, ERKEELT, %
DTSTRAY MNEZRTHLF Y
FIEHTHEIILTVET,
| Jo} |

) LERICE T, BB
HoDThiTsEN, —&
B L3RI EER VDT
(B I I
A0

BE, €REEROBEZETFD
30 % BLADEHRETH NI,
FOMOERIZ, CEODE
CEZREINTWES, FNIZ
PhLIIRERITLTE
TWwELA, BHE, 5~ 108
DN AF—V o rBETF
HBERAT, 2OEBELLT
NBEZETHEYRODLE XN
TCETVWET, 5ATLW
O IOETL O, T
vy AR oRTnE
Ao T21ELL 77 LDIER
EEshhg, B sH
LN TEB LBV,
168 rRNA & — ¥ HiEH% L T
DEBZEOWMENTEDHIAED
WIS FIREDERAM LD T
Lize SNALSHIZEREL
TWIHE, 1055k, 20 F &I
B LWEOBRENTE S D
b LIEEA,
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BI9E DNARAZ7O7 LA ZHV
WY VTV O A YT O RRT

TIWFZAT™, KBS, WAREE"

RN OV T NVOWEY R R A8, MWL ERY L b REREL bR S RO
AEMELEDL ) CHRLTHTT 20 ELCRETH S, T0 ) bIFEOMEYICRE L/
FIEBRETEREFERET 2 FELHATHENERICTE L, LALERLARBECED X
D RHERPERT AP ETFRUTELVE S, HENICENTA2LENINTL 3. TTORS
DREM R ETHEINT 5 C L XEHBICRTRZOTHRA L, 165 rDNA TRESEHE
BEhCE-MBELRENICRBE T2 00FEORREETo TV 4, R TGLREOBITT
— Y BERL TR0 RIROBERETBHENROBROER LT - LAl L - T
IDHFEOFRFEEBAT 5,

| R4 207 L4 Ok

MRS BERICIE H6000EAFERICEREINTE Y, H300phylallHH L Twa, Ll
REFICREERORTEOHMBEFEBLTVE EvbRTEY, 0% C3EE OBETIIE
HHRER-D, BAOERBZTCTEE->Tws, LA LEAHERIIBIERFEOHEDI6S
rDNA DF— 5 R Th, RGFOEROE REFOFTHBOLI2IHEL, HLw
phylum & R T 5 HRkIE DO T RV,

Z T THA BEEFEO6 000 SR T 21508 O E 2R EED16Sr DNAEF|ZHEL, €
DEOHEEICHEBMRTF STy 2 HED 540~508 2K OEH % BIR L ZzoligopDNAZ &/ L

s Takayuki Bzaki BEBAZASE ESHER BEoTFRESEE MEAHEESH
aE - | |
% Kiyofumi Ohkusu MEEAZASE ELHAH BESTHNEEE HEENBES
% BF
% Yoshiaki Kawamura FRAK¥AZER EFUER HESFREFEE REKFEE
SE s
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E£9Z DNAYA 2707 L4 2RAWEREY Y SV hOMEYFLEORN

£1 FULIIIEELFEFOREEBOE

. FHE Oligo DNAZ{ER L - B O &

1 Archoea 66
2 Actinobacteria 134
3 Firmicutes 190
4 Chlamydia 8
5 Cyanobacterin 39
6 CFB group 42
7 Alfa Proeobacteria 121
8 Beta Proteobacteria 57
9 Gamma Protecbacteria 119
10 Delta protecbacteria 49
11 Epsilon proteobacteria 12
12 Spiral bacteria 19
13 Fusobacteria 12
14 Deferribactera 5
15 Acidobacteria 3
16 Fibrobacter 1
17 Nitrospira 2
18 Nitrosomonad 1
19 Planctomyceta 4
20 Thermodesulfobacteria 1
21 Thermomicrobia pt
22 Verrucomicrobia 2
23 Aguifica 5
24 Thermotoga 5
25 Chlorobia 4
26 Detnococei 3
27 Chrysiogena )
28 Chloroflexa 5
29 Dictyogloma 1
Total 912

4 rnT UL ICEELE FE1DY,

2 FEODNADMHH

B ORI 4 ZBEEY ODNA R B 42 e th CHI T 2 FEABEC R Bo RA BT O
D7y T ABHE, BHEONRBELERT A0 ERIBENTELFFIRAE-X%
BEEASH S AD 2 &V giriconia beads %A L TAIERICHIBEY B H ik 3R LA Yo i 4
g #36ml®»50mM EDTA pHS.OWMEE L, sk, LEA2mIz LY, BMEOLE LA Lar
12000gC 5 S0 L 7ce EEAZIE T2 1 %SDS, aM® gunanidiumAs A - 72 B H 200 u 1%
W%, %6121 g ® giriconia beads %02 Multibeads Shocker (ZFHi%a:, KRE) THFLI
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