
New Actinobacteria showing novel Properties  

isolated from uncommon Habitats Microorganisms
Microorganisms

DSMZ - The German Collection of Microorganisms and Cell Cultures



Archaea Eukarya

Fungi, YeastsBacteria

Unrooted phylogenetic Tree based on the Results

of comparative 16S and 18S rRNA Gene Sequencing
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MicroorganismsDiscovery of useful secondary Metabolites

ex Hopwood, D. A. (2007), Streptomyces in Nature and Medicine: the Antibiotic Makers

Antibiotics produced by Fungi; by non actinomycete bacteria; by Actinomycetes
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The Actinomycetes:

the good guys and the bad guys

Their good side 
1. Production of Antibiotics (8000) mainly by Streptomycetes

(about 100 are in use)

2. Recycling plant and animal debris into humus

difficulty degradable natural Polymers e. g. natural rubber 

(Polyisoprenes): 

Gordonia polyisoprenivorans, G. westfalica

Keratin: Pilimelia columellifera, Amycolatopsis keratiniphila

Degradation of Xenobiotics e.g. polycyclic aromatics:

Mycobacterium hodleri, M. chlorophenolicum,

3. Bio-leaching of ore: strains from alkaline slag dump Nocardiopsis 

metallicus

4. Atmospheric nitrogen fixing: 

Frankia alni, Micromonospora coriariae, Kribella lupini

5. Producer of Amino Acids: Corynebacterium glutamicum

Their dark side
1. The most dangerous Infection Disease in the world Tuberculosis is 

caused by an Actinomycete, Mycobacterium tuberculosis.

Nocardiosis another lung disease: Nocardia exalbida, N. arthritidis

2. Producer of toxic secondary metabolite: Nocardiopsis umidischolae 
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1. Phylogeny of Actinomycetes

2. Specific Methods for Isolation of Actinomycetes

3. Polyphasic Classification of Actinomycetes

4. Isolation and Identification of Actinomycetes 

from different Habitats
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MicroorganismsMorphology of Actinomycetes

(ex.  Our invisible Partners, Meijii 1992)
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MicroorganismsSpecific Methods for the Isolation of 

Actinomycetes

1. Membrane Filter Technique

2. Anderson Sampler

3. Bait Technique



Isolation of Actinomycetes of an Indoor Plaster Sample 

using the  Membrane Filter Technique 

(Sample Id 4893)



Isolation of Micro-organisms from an Indoor 

Plaster Sample (Id 4893)



Isolation of Actinomycetes from Indoor Plaster Sample 

using the  Membrane Filter Technique (Sample Id 4757)



Isolation of Actinomycetes from Indoor Plaster by 

Membrane Filter Technique (Sample Id 4757 Section)



Viable (Microbial) Particle Sizing  Sampler

6 Stage Andersen Sampler Microorganisms
Microorganisms



Schematic Drawing of an

Anderson 6 Stage Bacteria Sampler
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Microorganisms



Schematic drawing of a Section of an Impactor Stage
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Petri Dish of Stage 1 and 5 of an Andersen Sampler

Stage1 Stage 5



Light micrograph of a thermophilic Actinomycete



Streptomyces thermoviolaceus DSM 40443T



Petri Dish of Stage 6 of an Andersen Samplers



Light Micrograph of Thermoactinomyces spec.



Andersen Sampler Simulates Human  

Respiratory System

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

Stage 6

Particle Size
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Isolation of Actinomycetes by Bait Technique

Pilimelia 

columellifera

desintegrate the 

structure of Hair

Sporangia of  Pilimelia

columellifera DSM 43799

SEM , Bar, 100 µm

(by G. Vobis)

ex Atlas of Actinomycetes

Shinji Miyado 1997



Classification

Basic Tests       

Morphology

Physiological Data

Biochemical Data

Chemotaxonomy

Fatty Acid Pattern

Quinones

Polar Lipids

Cell Wall

Mycolic Acids

Molecular Data

Sequencing

Riboprints

Polyphasic Approach in the Taxonomy of 

Actinobacteria Microorganisms
Microorganisms
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Determination of phenotypic Markers

Macroscopic, micrososcopic Features and physiological Properties

Color and Colony Morphology Spore Chains  and Spore Ornamentation

Physiological Tests Antibiotic Activity



Molecular biological Methods used 

in the Taxonomy of Actinomycetes  

Sequence Analyses,

Dertermination of phylo-

genetic Neighbours

Amplification  of

repetitive Elements

Automated  Ribotyping DNA/DNA Hybridization

Microorganisms
Microorganisms
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Isolation and Identification of Actinomycetes 

from different Habitats

1. Filling Material of biological Air Filters

Degrader of volatile malodorous Components 

2. Micro-organisms causing the Scumming Sludge in 

Sewage Plants

3. Composting- and Garbage Combustion Plants

viable air born Micro-organisms

4. Indoor of „Moldy Houses  (Air and Walls)

toxigenic Micro-organisms

5. Plastic Garbage, Study of BTA Degradation 

BTA, poly-(Butylenadipat-co-Butylenterephtalat)



Microbiology of Biofilters used for the 

Treatment of Animal-Rendering Plant Emmissions

Microorganisms
Microorganisms

1.  Pre-treatment of  Waste Gases

2.  Isolation of Micro-organisms

3. Clustering of Isolates by chemotaxonomic methods

4. Final Identification of Representatives by molecular

biological Methods



Scheme Demonstrating the Origin and Pretreatment 

of Waste Gases used for experimental Biofilters Microorganisms
Microorganisms
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Schematic Drawing of an experimental biological 

Air Filter for trapping volatile substances

Designed to clean the process off-gases of a animal-rendering plant



Experimental Biological Air Filter Chambers

The two chambers at the left (hight 1m) 

were loaded with TF-Gas 

The Chamber at the right (hight 0.5 m) 

was loaded with RAW-Gas

Coniferous Tree Bark 

Compost (Air-dried) was used 

as packing Material in the 

Filters

Microorganisms
Microorganisms

to full scale filter



Malodorous volatile Substances are adsorbed by Bark 

and then degraded and assimilated by Microorganisms

Carbonyls, Furans, Thiophenes, Akylsulfides 
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Colonies of microorganisms washed from

colonized Filter Material of a biological Air Filter 



Differentiation of Biofilter Isolates on their 

Fatty Acid Patterns Microorganisms
Microorganisms



Corynebacterium

Dietzia

Tsukamurella

Rhodococcus

Segniliparus

Nocardia

Gordonia

Williamsia

Mycobacterium

Millisia

0.1

C.diphtheriae DSM 44123T (X82059) 

C.glutamicum NCIMB 10025T ( Z46753)

D.psychroalcalophilus ILA-1T (ABO49630)

D.maris DSM 43672T ( X79290)

T.paurometabolum NCTC10741T (X80628)

T.tyrosinovorans D-1437 T (Y12247)

T.inchonensis DSM 44067T (X85955)

S.piniformis IFO 15059T (Z35435)

Strain J81T (AY534742)

Strain J82 (AY534743)

R.rhodochrous DSM 43241T (X79288)

R.ruber DSM 43338T (X80625)

R.rhodnii DSM 43336T (X80632)

R.erythropolis ATCC 4277T (X81929)

R.opacus DSM 43205T (X80632)

R.equi DSM 20307T ( X80614)

S.rugosus CDC945T (AY608920)

S.rotundus CDC1076T (AY608918)

N.abscessus IMMIB D-1592T (AF218292)

N.brasiliensis ATCC 19247T ( X80608)

N.asteroides ATCC 19247T (X80606)

G.amicalis DSM 44461T (AF101418)

G.bronchialis DSM 43247T (X79287)

G.polyisoprenivorans DSM 44302T (Y18310)

G.aichiensis DSM 43978T (X80633)

G.hirsuta DSM 44140T (X93485)

G.amarae DSM 43392T (X80635)

W.murale MA140-96T (Y17384)

W.maris DSM 44693T (AB010909)

M.chelonei ATCC 19977T (M29559)

M.farcinogenes DSM 43294T (X55592)

M.asiaticum ATCC 25276T (M29556)

M.tuberculosis ATCC 27294T (X52917)

100*

100*

100*

*

84*

84*

*

*

100*

*

100*

*

80*

81*

94*

100*

*

87*

100*

100*

Skermania

Neighbour-joining Tree based on nearly complete 16S rRNA Gene Sequences



Minimal Standards for Genera of Corynebacterineae 

one of the Suborder of the Actinomycetales

Genotypic Criteria

Phylogenetic position based on 16S rRNA gene sequence  

DNA base composition

Phenotypic Criteria

Cultural and biochemical criteria

General morphology

Acid fastness

Relation to oxygen and oxidative or fermentative metabolism

Catalase

Chemotaxonomic criteria

Amino acids + sugars from whole cell hydrolyzates

Acyl type of peptidoglycan

Mycolic acids

Menaquinones

Polar lipids

Cellular fatty acids

Microorganisms
Microorganisms
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MicroorganismsDetermination of phenotypic Markers

Chemotaxonomic Markers determined by TLC, GLC and HPLC

Mycolic Acids sensu stricto

Petidoglycan Composition

PG

PE

PC

Pospholipids Types
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Polar Lipids of Dietzia kumjensis DSM 44709
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Polar Lipids of Dietzia kumjensis DSM 44709
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MicroorganismsPolar Lipids of Lentzea kentuckyensis DSM 44909
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Polar Lipids of Lentzea kentuckyensis DSM 44909
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MicroorganismsPolar Lipids of Saccharothrix tangerinus

DSM 44720



Microrganisms
MicrorganismsPolar Lipids of Jiangella gansuensis DSM 44835

 
 
 
 
 

                     Polar lipids of 44 835/2 
 

 
  Sprayed with Anisaldehyde 
 
 
 
 
 
 
 

 



Fatty Acid Pattern of Mycobacterium

(A) without treatment

(B) after adding TMSH

Further Differentiation of Biofilter Isolates by 

Chemotaxonomic Methods

Mycolic Acid Analyses by high Temperature

Gas Chromatograhy as Trimethylsilyl Derivatives

Microorganisms
Microorganisms



HPLC-Elution Profile of Mycolic Acid

p-bromophenacylester drivatives  from

Mycobacterium  chelonae DSM 43804T
Microorganisms
Microorganisms



ND-S, UNDMK-9NDC. amycolatum

51-6722-36S, U*-*MK-8(H2)ACorynebacterium

7334-38S, U, T-MK-8(H2)ADietzia

65-72-S, U, TNDMK-10, MK-11NDTuricella

67-6864-78S, U, T+MK-9GTsukamurella

68-72NDS, U, TNDNDNDSegniliparus

70-7270-90S, U, T+MK-9(H2)GMycobacterium

64-6550-56S, U, T+MK-9(H2)GWilliamsia

63-6954-66S, U, T+MK-9(H2)GGordonia

63-7334-54S, U, T+MK-8(H2)GRhodococcus

6544-52S, U, T+MK-8(H2)GMillisia

6858-64S, U, T+MK-8(H4,w-cycl)GSkermania

64-7250-62S, U, T+MK-8(H4,w-cycl)GNocardia

6443-49
S, U

+
MK-8(H4,w-cycl*),

MK-8(H4,dicycl)
G

Smaragdicoccus

G+C

content

(mol%)

Mycolate size

(no. of 

carbons)

Fatty acid

composition
PE

Major

menaquinone

Acyl

type

Chemotaxonomic Markers of Genera of the Suborder Corynebacterineae
Microbiology
Microbiology



Actinomycete isolated from Bark 

Compost of a biological Air Filter

New species: Gordonia hydrophobica, G. 

hirsuta

Microorganisms
Microorganisms



Secondary Clarifier of a biological Sewage treatment

Plant 

Development of Scumming Sludge

Microbiology of Scumming Sludge



Filamentous Gram-negative Bacteria the

Cause of Sludge Buldking in the aeration Tank 

Microorganisms
Microorganisms

Beggiatoa alba DSM 

1416

Microbial Mat

Sphaerotilus natans DSM 

565



Filamentous Actinomycetes isolated from activated

sludge foams of the settling Tank 

(Gordonia, Nocardia, Rhodococcus, Tsukamurella, 

Millisia)



Section of a closed Scumming Sludge Cover in a   

secondary Clearifier of a Sewage Plant



Clear Water-Effluent of the secondary Clarifier



Recycling of activated Sludge from the secondary

Clarifier by a mechanical Device



Actinomycete isolated from scumming sludge of a 

municipal wastewater treatment plant



Int J Syst Evol Microbiol 2006 56, 739-744

Millisia brevis gen. nov., sp. nov., an Actinomycete Isolated from Activated

Sludge Foam

Jacques A. Soddell, Fiona M. Stainsby, Kathryn L. Eales, 

Reiner M. Kroppenstedt,

Robert J. Seviour and Michael Goodfellow

System Appl Microbiol 1984 5, 124-135 

Chemotaxonomy and Physiology of Some Actinomycetes Isolated

from Scumming Activated Sludge

Hilde Lemmer1 and Reiner M. Kroppenstedt2

Bayerische Landesanstalt für Wasserforschung, 8000 Munich 2, FRG1

Deutsche Sammlung von Mikroorganismen, 6100 Darmstadt, FRG2



Bulking- and Scumming Sludge, Identification and 

Controlling,  scientific Approach. GIT Labor-Fachzeitschrift 

1096, 12/2004



Studies on the Micro-Flora of Composting 

Plants of Garden- and Household-Garbages Microorganisms
Microorganisms

Mesophilic Actinomycetes 1,3  x 105/m3 CFU/Air,  thermophilic 

Actinomycetes CFU, 2.3 x 105 CFU/m3 Air, Thermoactinomycetaceae

1.4 x 105 CFU /m3 Air. 



Closed computer controlled composting 

system
Microorganisms
Microorganisms



Thermocrispum municipale DSM 44069T

(Air Isolate from a refuse incineration Plant)

Microorganisms
Microorganisms

Thermocrispum agreste isolated from rural compost
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Toxic-Metabolite-Producing Bacteria and Fungus in

an Indoor Environment

J. PELTOLA,1* M. A. ANDERSSON,1 T. HAAHTELA,2 H. MUSSALO-RAUHAMAA,2 F. A. RAINEY,3
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Department of Biological Sciences, Louisiana State University, Baton Rouge,

Louisiana 708033; Deutsche Sammlung von Mikroorganismen

und Zellkulturen, D-38124 Braunschweig, Germany4;
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Toxic-metabolite-emitting microbes were isolated from the indoor environment of a building where the

occupant was suffering serious building-related ill-health symptoms. Toxic substances soluble in methanol and

inhibitory to spermatozoa at <10 mg (dry weight) ml21 were found from six bacterial isolates and one fungus.

The substances from isolates of Bacillus simplex and from isolates belonging to the actinobacterial genera

Streptomyces and Nocardiopsis were mitochondriotoxic. These substances dissipated the mitochondrial membrane

potential (Dc) of boar spermatozoa. The substances from the Streptomyces isolates also swelled the

mitochondria. The substances from isolates of Trichoderma harzianum Rifai and Bacillus pumilus damaged the

cell membrane barrier function of sperm cells.

Microbiology of  Moldy Houses



Microorganisms
MicroorganismsMicrobiology of Mouldy Houses

Wood infested with Moulds

Beam infested by dry rot 

Serpula himantoides

Antique desk infested by

Aspergillus versicolor

Toxin Producers e. g. Stachybotrys chartarum

Stachybotroxicosis (Toxin is Satratoxin)



Corynebacterineae/

Williamsiaceae

plaster board2Williamsia muralis gen nov. sp. nov.

Streptomycineae/

Streptomycetaceae

plaster board7Streptomyces sp. 

Streptomycineae/

Streptomycetaceae

dust7Streptomyces violaceoruber 

Streptomycineae/

Streptomycetaceae

dust and air1b

plastic foil7
Streptomyces griseus 

Streptomycineae/

Streptomycetaceae

plaster board5Streptomyces coelicolor 

Corynebacterineae/ 

Nocardiaceae

dust1cRhodococcus fascians 

Pseudonocardineae/

Pseudonocardiaceae

plaster and wallpaper7Pseudonocardia sp. nov

Micrococcineae/

Promicromonosporaceae

wallpaper6Promicromonospora sp.nov

Streptosporangineae/ Streptomycetaceaeplaster board1dNocardiopsis alba 

Streptosporangineae/

Nocardiopsaceae

plaster6Nocardiopsis sp.nov

Streptosporangineae

Nocardiopsaceae

dust4Nocardiopsis umidischolae sp. nov.

Streptosporangineae/

Nocardiopsaceae

air4, 

loam plaster7
Nocardiopsis exhalans, sp. nov.

Corynebacterineae/

Nocardiaceae

wallpaper6Nocardia carnea 

Corynebacterineae/

Mycobacteriaceae

Plaster board3Mycobacterium murale sp. nov.

Micrococcineaeplaster board1aMicrococcus sp. nov.

Corynebacterineae/

Dietziaceae

plaster board1dDietzia sp. nov. 

Corynebacterineae/

Corynebacteriaceae

dust1cCorynebacterium sp. nov.

Micrococcineae/

Cellulomonadaceae

plaster board1aCellulomonas sp. nov.

Micrococcineae/

Micrococcaceae

dust1c

plaster board 1a
Arthrobacter ramosus, 

Arthrobacter sp. 

Suborder/ 

Family

Place where is was found /MaterialSpecies



Microorganisms
MicroorganismsThe Mitochondrial Toxin Produced by Streptomyces griseus

Strains Isolated from an Indoor Environment Is Valinomycin

e

l

Valinomycin is an Ionophor that selectively transport potassium 

ions via the cell membrane of mitochondria. It was isolated from

Streptomyces fuvissimus for the first time. 
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Streptomyces sp. isolated from Air of an Mouldy House
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Unspecified Isolate from Plaster of a Moldy House
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Requirements of synthetic material to pass 

the assessment of environmental impact

Isolation and Identification of Xenobiotic-

dagrading Actinomycetes  (Plastic Material)

poly(butylenadipate-co-butylenterephthalate) = BTA



Poly(Butylenadipat-co-Butylenterephtalat) BTA
Microorganisms
Microorganisms



Degradation of BTA (suspension) by two strains 

isolated from compost using BTA foils as bait
Microorganisms
Microorganisms



Degradation of BTA Foils
Microorganisms
Microorganisms



Thermophilic Actinomycetes isolated from 

Compost
Microorganisms
Microorganisms
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Degradation of BTA (Suspension) by the two Isolates and 

Thermobifida fusca DSM 43792T und DSM 43793
Microorganisms
Microorganisms



Proof of Presence of BTA degrading Enzymes in the 

Fermentation Broth of Thermobifida fusca DSM 43792T

visualized by clearing Zones in the  BTA Suspension Agar

Microorganisms
Microorganisms



The Actinomycetales Group
Microorganisms
Microorganisms

Marlen Jando   Gabi Pötter  Dr. Eva Krejci (visiting scientist)
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