21 streptomyces
211
Streptomyces
Streptomycetaceae Order Actinomycetales

mycelium
Actinomyctes
18809)
Streptomyces
Streptomyces
2 (substrate
(aerial reproductive mycelium)
(septum)
(fragmentation)
Streptomyces
guanine cytosine  (%G+C)
) Streptomyces

scabies (Shoemaker and Riddell, 1954)
acid scab Streptomyces acidiscabies
doth et al., 2001)

Phylum

Family

Class Actinobacteria

(McFadyean,
0520

L-diaminopimelic acid

vegetative mycelium )

Streptomyces

( 69-78

common scab

Streptomyces



2.1 Streptomyces (spore germination)
(vegetative hyphae growth) (aerial hyphae growth)
(septation)
(Spore maturation) (exaspores)

- httpwww2.iitd. pan.wroc.pldeptmicgbprojects.html (13/03/2012)

Streptomyces
Streptomyces
Streptomyces L-diaminopimelic glycine muramyl
peptidoglycan acetyl Streptomyces Actinomyceétes

(Lechevalier and Lechevalier, 1965)



Btreptomyces 14 18
anteiso iSO
(Saddler and Horsey, 1987)
ribosome ribosome
Two-dimensional protein electrophoresis (2D gel analysis) (Ochi, 1995)
Streptomyces (molecular  biology)
16S ribosomal RNA(16S rRNA gene)

R (conserved regions)
(GenBank)
Streptomyces
Streptomyces
Streptomyces
Streptomyces
Hatono whorl-forming Streptomyces 64
gyrB unit
DNA gyrase whorl-forming Streptomyces 2
QyrB  97% similarity 6 70% similarity 7
(Hatano et al., 2003)
Lee endophytic actinomycetes
165 rDNA
actinomycétes Microbispora  (679%) Streptomyces (129%)
Micromonospora (11%) (Lee et al., 2008)
Anderson 16S5rRNA 0

@  Streptomyces coelicolor
y (Anderson and Wellington, 2001)
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2.2 165 rRNA  Streptomyces coelicolor
3 a, P y (Anderson and Wellington,
2001,
2002 Manfio Streptomyces spp. Atatan
2000 Streptomyces spp. 4
Streptomyces group A strains ACRL ~ A-CR2 Streptomyces

group B strains B-CR3 ~ B-CR4  Streptomyces spp. 40
16s rDNA



phylogenetic tree Streptomyces group A,
Streptomyces group B Streptomyces group C Streptomyces
Streptomyces group A Streptomyces sanglieri sp. nov.,
Streptomyces group B Streptomyces aureus sp. nov. Streptomyces group C

Streptomyces laceyi sp.nov. (Manfio et ., 2003)
22 (Inflammation)
5
(pain)  (heat)
(swelling) ~ (recness) (loss of function)
(mediator)
(neutrophil) (monacyte)

1 (eosinophil)

(acute inflammation) (chronic inflammation)

(exudates)



10

mononuclear
(lymphocyte) (plasma cell)
(innate  immunity) (phagocytosis)
(Greenberg and Grinstein, 2002) antigen (antigen presenting cell)
(Migliaccio et ., 2005)
221 (chemical mediator)
1 vosoactive amine histamine serotonin histamine
, (basophils) (platelets)
(Di Giuseppe et ., 2003)
2 inflammatory cytokine
1 interleukin interleukin-1(1L-1)
( ) (fibroblast) IL-1
prostaglandin E2 (PGE2) vascular endothelium
hypothalamus (Warren and Hoskins, 1990)
histamine 1 1
interleukin-6 (IL-6)
(B lymphocyte) (Neveu et ., 2009) interleukin-10 (IL-
10) ' pro-inflammatory

cytokine interferon gamma (IFN-y) interleukin-8 (IL-8)



(epithelial cell) granulocyte (Carol et
., 1997)
2 Tumor Necrotic Factor (TNF) 2
TNF-Ct TNF-P cytokine
IL-1, IL-6 IL-8
apoptosis (tumor cell)
3 IFN 3 1 IFN-a
lymphoblastoid 2 IFN-(3 fibroblast
3 IFN-y IFN cytokine
(Robertsen, 2006) [FN
IFN
cytotoxicity
IFN
3. eiosanoid prostaglandins leukotrienes
arachidonic , phospholipid
2 cyclooxygenase arachidonic
prostaglandins lipoxygenase arachidonic leukotrienes
prostaglandins thromboxane A2
prostaglandins
prostacyclin (PGI2
PGE2
leukotirenes leukotirene D, (LTD4), leukotirene C4 (LTC4
leukotirene £4(LTE4 3
leukotirene A4 (LTA9 leukotirene
B4(LTB9 factor



4. (Nitric oxide; NO) L-arginine
NADPH nitric oxide
synthase (NOS) (Aktan et ., 2003) NOS 3 neuronal NOS (nNOS),
endothelial NOS (eNOS) inducible NOS (iINOS)

pro-inflammatory cytokine

IFN-y lipopolysaccharide (LPS)
(receptor)
(superoxide) (peroxynitrte)
apoptosis (Albina et ., 1993
5
1 complement C3a Cha histamine
(Ko and Lagunoff, 1976)
C3b
2 kinin bradykinin
kallikrein
(Griesbacher, 2000)
3 thrombin
fibroblast (Tani
et ., 1991)

fibrinogen fibrin



222 (anti-inflammatory drug)

Nonsteroidal Antiinflammatory Drugs (NSA(Ds)

NSAIDs
arachidonic COX
prostaglandins (Christie et ., 1999)
COX  2isoforms  COX-1 prostaglandin
COX-2 COX-2
(endothelial cells) fibroblast cytokine
LPS
NSAIDs
NSAIDs COX 2

1 nonselective c o x inhibitor
COX COX-1 COX-2
ibuprofen, sulindac, naproxen, diclofenac piroxicam !

aspirin COX-1

2. selective COX-2 inhibitor "

COX COX-2



nonselective COX inhibitor celecoxib, piroxicom, diclofenac, nimesulide

meloxicam
nonselective COX inhibitor
COX
COX-1 COX-1
(mucus) (bicarbonate)
COX arachidonic leukotriene
(brochoconstriction) :
(obstructive airway diseases) . NSAIDS
NSAIDs
COX
COX-1
NSAIDs
223
fibroblast
granulation  tissue
collagen fiber granulation tissue
(scar)

1 (rhumatoid arthritis)

U



2. (Inflammatory bowel disease, IBD)
Shigella, Salmonella Amoeba
3. (pleurisy)
: ( )
NSAIDs
23 Toll like receptor (TLR signaling)
231 (Macrophage)
(tissue) 2

phagocytosis

pro-inflammatory

cytokine IL-6, IL-1 TNF-a cytotoxic



16

232 Toll-like receptor 4 (Toll-like receptor 4, TLR4 signaling)

(Pathogen associated molecular patterns, PAMPs)
(receptor) Toll-like receptors (TLRs) TLRs
innate immune system
neutrophil (dendrite cell) TLRs
TLRL, TLR2, TLR3 TLR4 TLR

pro-inflammatory cytokine

TLR LPS
TLR4 peptidoglycan
TLR2
TLR3
TLR4
TLR4 LPS
LPS CD14 TLR4 MyD88 (Myeloid

differentiation primary response gene (88))
NF-KB (Nuclear factor-KappaB signaling pathway) MAPKs (The

mitogen-activatied protein kinases signaling pathway) MyD88

NF-KB IKK IKK
(phosphorylation) IKBa (Inhibitor of Kappa B) iKBa
NF-KB proteasome (protiasomal degradation) NF-kB
promoter pro-inflammatory

cytokine iINOS



MAPKs MyD88
MEKK1/2, MEK1/2 MKK?3/4/6
ERK1/2 p38 3
promoter
TLR4
cytokine [FN-y cytokine
proinflammatory cytokine
IFN-y INK
STAT-1

promoter

INOS

I

3 SAPK/IINK,

STAT-1

pro-inflammatory cytokine



2.3 TLR4 [FN-y receptor
LPS [FN-y



24 Streptomyces

Streptomyces

(primary metabolite)
(secondary metabolite) (bioactive compound)
Streptomyces
50
! Streptomyces ( 2.1)
Streptomyces
He Mannopeptimycins — Streptomyces hygroscopicus

methicillin-resistant staphylococci

vancomycin-resistant enterococci (He et ., 2002)

Castillo endophytic ~ Streptomyces gravilla (Gravilla
pteridifolia) endophytic Streptomyces sp. strain
NRRL 30562 kakadumycin A

(Castillo et ., 2003)
Shahat Streptomyces  spp. Kalyoubia
Streptomyces griseolus strain Y\ ’

Candida albicans
Marcotte Chitosanase Streptomyces
N174 "1 1 X-ray structure (Marcotte et al., 1996)
Atta AZ-SH514

Streptomyces olivaceiseleroticus (Atta et al., 2009)



Streptomyces
Zhao endophyte Streptomyces sp. 1 9131 Maytitus hookeri
4 2 dimeric dinactin, dimeric
nonactin, cyclo-homaonactic acid cyco-nactic acid dimeric dinactin

(.aureus M. tuberculosis)

(Zhaoet ., 2005)

Streptomyces . J. BOX
Streptomyces prasinus 2 prasinons A B
(sheep blowfly larvae) (Box et al., 1973)
Pfaller flavophospholipol Streptomyces bambergiensis

Enterobacter  Staphylococcus spp. Enterococcus

faecalis
(Pfaller, 2006)
2.1 Streptomyces
/
Streptomycin : griseus (Waksman and Schatz, 1943)
Neomycin fradiae (Reynolds and  Workman,
1949)
Puromycin . alboniger (Sankaran and Pogell, 1975)

Tetracycline . aureofaciens (Darken et al., 1960)



WA
/
Erythromycin 5. erythreus (Lilly and Lowbury, 1978)
Mycoplasma
Chloramphenicol . Venezuelae (Bewick et ., 1976)
Kanamycin . kanamyceticus (Umezawa et al., 1957)
Fosfomycin . fadiae (Rogers and Bimbaum, 1974)
Nystatin . noursei (Candida)  (Hazen and Brown, 1960)
Rapamycin . hygroscapicus (Vezina et al., 1975)
Natamycin . natalansis (Farid et al., 2000)
(Pimaricin)
Ivermectin . avermitilis (Campbell et al., 1933)
Tacrolimus . tsukubaensis (Barreiro et al., 2012)
Streptomyces (anti-inflammatory agent)
Pereira tacrolimus (FK-506)
Streptomyces tsukubaensis (Barreiro et al., 2012) Pereira
Swiss mice (carrageenan)
tacrolimus
dexamethasone Tacrolimus proinflammatory cytokine
IL-1 TNFa (Pereiraet ., 2006)
Taechowisan Endophytic Streptomyces spp.
, Streptomyces  aureofaciens CMUAcBO 4

lansai A-D Taechowisan



RAW 264.7 LPS
NF-KB STAT-1 lansai C lansai D

NF-KB  STAT-1 (Taechowisan et ., 2007)

Streptomyces
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