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Abstract

In this study, 11 local Streptomyces isolates were studied for 55 criteria that they

possessed which included morphological, and biochemical one. Using clustering

algorithm we found that these isolates are lying in 3 major clusters and they construct

10 minor clusters according to their genetic distance. We were able to conclude that

these isolates were driven from two common ancestors that possessed the longest

genetic distance between them. Using proposal published by Williams et al, 1981, we

were able to classify these isolates into 4 major species groups which are S. rochei, S.

diataticus, S. chromofucud, and S. atroolivaceus. Only two of the 11 isolates were not

classified to a major species group since they did not match the criteria given by

Williams et al., 1981 that required further investigation.

المستخلص
5511

مجموعات ثانویة بالاعتماد على الم10رئیسیة حاویة على 

Williams et al,

1981S. rochei, S. diataticus, S.

chromofucud,  وS. atroolivaceus الى نوع رئیسي لانھما 11. ثم یتم تصنیف عزلتین فقط من أصل

یطابقا المواصفات التي اعطاھا الباحث اعلاه مما یستدعي معمقة اكثر .
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Introduction

The genus Streptomyces was proposed by

Waksman & Henrici (1943) for aerobic,

spore- forming actinomycetes, which had

been previously termed actinomycetes.

The genus currently accommodates

aerobic Gram-positive actinomycetes that

are highly oxidative, form extensive

branching substrate and aerial mycelia

containing LL-diaminopimelic acid (L-

DAP) and glycine but no characteristic

sugar in the wall (wall chemotype I

sensu), and have a DNA base

composition within the range 69 to 73

mol % guanine (G) plus cytosine (C)

(Pridham & Tresner, 1974).

Fragmentation of the substrate mycelium

is infrequent and spores are rarely

produced on the substrate hyphae

(Shirling & Gotllieb, 1968). The aerial

hyphae usually bear long chains of spores

(>50 spores), but in certain species

shorter spore chains occur (Becker et al.,

1965). Streptomyces and related genera

with a wall chemotype I have been shown

to form a phylogenetically distinct taxon

in 16s rRNA oligonucleotide sequencing

and DNA-rRNA studies (Stackebrandt &

Woese, 1981).

Streptomycetes are well-known as a rich

source of antibiotics and proof of the

novelty of an antibiotic has frequently

rested on the description of the producer

as a new species. This practice, coupled

with the failure of taxonomists to find

reliable tests for the identification of

streptomycetes, has resulted in the

proliferation of 'species', many of which

were proposed on trivia1 differences in

morphological and cultural properties

(Waksman, 1957). Between 1940 and

1957 over 1000 Streptomyces species

were described (Pridham et at., 1958). A

number which had swollen to about 3000

by 1970, although many of these

additional taxa had merely been cited in

the patent literature (Trejo, 1970).

Numerous classifications were devised to

accommodate the increasing number of

Streptomyces species. Most of them

based on a few subjectively chosen

morphological and pigmentation

properties, which were rarely studied

under standardized growth conditions.

Gause et a1. (1957) recognized 15 groups

or series distinguished by aerial and

substrate mycelia color, Pridham et al.

(1958), 42 groups defined by sporophore

morphology and aerial mycelium color,

Shinobu (1958), 13 groups based on

sporophore morphology, melanin and

nitrite production, while Waksman (1961)

classified over 250 species into 16 series

using aerial and substrate mycelium

color, spore chain morphology, melanin
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production and a number of other

properties including proteolysis. Some

taxonomists equated series with species.

Pridham et al. (1965) reduced 400

Streptomyces species on the basis of

spore ornamentation and spore chain

morphology. Pridham (1976) recognized

10 species on the same grounds, whereas

Hutter (1967) described 41 species using

four criteria, sporophore morphology,

aerial and substrate mycelium color and

melanin production. Biochemical,

nutritional and physiological characters

have also been frequently used in

streptomycete systematics, but have

usually been applied to only selected

species (Okami, 1952; Benedict et al.,

1955; Waksman, 1957; Shinobu, 1958;

Tresner & Danga, 1958).

By the early 1950s, it was becoming

increasingly clear that streptomycete

taxonomy had serious problems. In 1964,

a collaborative study, the International

Streptomyces Project (ISP) was

established to furnish reliable description

of authentic, extant type strains of

Streptomyces and related taxa using a

small number of traditional tests applied

under standard conditions (Shirling &

Gottlieb, 1966; Gottlieb & Shirling,

1967). Over 450 species were re -

described, and type and neotype strains

were deposited in four recognized culture

collection.

However, attempts to compare and

delineate Streptomyces species were

considered to be beyond the scope of the

project. Despite the limitations of the ISP,

especially its narrow data base, the results

were used by several workers to construct

identification schemes (Arai & Mikami,

1969; Nonomura, 1974). Some of which

involved-computer analysis (Gyllenberg.

1970; Gyllenberg et al., 1975).

Materials and Methods

Media: The following media were

employed during the experiments

R2 Medium, R2 YE medium, Yeast

extract – malt extract (YEME) Complete

medium for streptomycetes, Melanin

production medium (Hopwood et al.,

1985), Trypticase soya broth (TSB) (

Oxoid), Gauza agar (Komagata, 1986), S –

medium (Okanishi et al., 1974),

Sporulation medium (Horvath, 1968),

Sporulation medium (Hopwood and

Sermonti, 1962), Antibiotic production

medium (Leach et al., 1951), Muller –

Hinton medium, Nutrient agar, Glycerol –

asparagine agar (Koyama et al., 1976),

Pigment formation medium (Waksman,

1967).

Detection of cell wall components
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included Determination of diamino

pimelic acid (DAP), Determination of cell

wall sugars, Determination of mycolic

acid was done according to  (Kutzner,

1975).

Variability testing in Streptomyces strains

was done according to (Horvath, 1968)

Determination of antibiotic sensitivity was

done according to (Okami, et al., 1960).

Determination of biological activity was

done according to (Rudd and Hopwood,

1979).

Biochemical tests included Test for

lysozyme resistance, Sugar utilization test,

Organic acid formation, Urea utilization,

Blood hemolysis, Test for catalase

reaction, was done according to (Kutzner,

1975).

Results and discussion

Numerical taxonomy is of a value for both

classification and identification. The phena

defined are polythetic, so no single

character is either indispensable or

sufficient to entitle an organism to a group

membership.

The principles of numerical taxonomy are,

therefore, in sharp contrast to the

traditional approaches to streptomycetes

taxonomy which have usually involved

recognition of taxa on the basis of a few

subjectively chosen charters.

In this study, 55 characters possessed by

the Streptomyces isolates were studied and

taken in concern with the same weight.

These were useful to minimize error test

during grouping and clustering the local

isolates.

Results obtained are shown in table (1)

and referred to by 1 and 0 according to the

presence or absence of the criteria

respectively.

Criteria in table (1) were morphology that

included spore type (Rectiflixibilis RF,

Retinaculiapetri RA, and spira), spore

chain ornamentation (Smooth, warty,

hairy, and spiny), color of aerial mycelia

(grey or white), pigmentation of substrate

mycelia (red, orange, pink, yellow,

creamy, and brown), antibiotic sensitivity

for 14 type including two used as anti –

cancer drug, biological activity against

Gram positive, Gram negative, eukaryotic

microorganisms,growth at different

incubation temperatures (10 – 45 0C),

growth on different carbon sources,

resistance to lysozyme, blood hemolysis,

organic acid formation, catalase reaction,

urea utilization, and growth on Czapeck’s

medium.

Before performing statistical test on the

results, these results should be interpreted

carefully, as similarities between strains

can be distorted by test and sampling
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error, low test reproducibility, and the

choice of statistical analysis method. This

leads to construction of phena artifacts.

However, quality of the test data can be

assessed by estimating test error,

determining the content of relationship of

clusters defined by different statistical

procedures, and comparing the results of

numerical classification with those based

on chemical and genetical criteria. For this

reason, in the present study, the taxonomic

grouping was markedly affected by test

error that was low at 0.36 %.

Depending on the previous numerical data,

and test error statistics, relationship among

the local isolates of Streptomyces was re –

sampled as a dendogram illustrating

grouping and distance among these

isolates as shown in figure (1).
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Bacteria Criteria

CV11 1 0 0 1 0 0 0 1 0 1 0 0 1 0 0 1 1 0 1 1 0 0 1 1 1 0 0 1 1 1 0 0 0 0 1 1 0 1 0 1 0 1 0 0 0 1 1 1 0 1 0 1 1 1 0

Z2 0 1 0 0 1 0 1 0 0 1 0 0 0 0 1 0 1 1 1 1 0 0 1 1 1 0 1 1 1 0 0 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0

LMS-25 0 1 0 0 1 0 1 0 0 1 0 0 0 1 0 1 1 1 1 1 0 0 1 1 1 0 0 1 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1

LMS-5-9 1 0 0 0 1 0 1 0 0 1 0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 0 0 1 0 0 0 0 1 0 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 0 0 0 1 1 0

ME-19 0 1 0 0 1 0 0 1 0 1 0 0 0 1 0 0 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 0 1 0 1 1 0 0 1 1 1 1 1 1 1 0 0 0 0 0 1 0 1 0 0

N 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 0 1 0 1 0 1 1 1 0 0 1 0 1 1 0

NS-12 1 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 1 1 0 0 1 1 0 1 1 1 0 1 1 1 1 1 0 0 0 1 0 1 1 1 0

NS-36 1 0 0 0 1 0 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 1 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 1

SH-10 1 0 0 0 1 0 1 0 0 1 0 0 0 1 0 1 1 1 1 0 0 1 1 1 1 1 0 1 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1

SH-11 1 0 0 1 0 0 0 1 1 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 1 0 1 1 1 1 1 0 1 1 1 0 1 0 0 1 0 1

SH-5 0 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 1 0 0 1 1 1 0 1 0 1 0 1 0 0 0 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 0 1 1 1 1 1

Table (1): Overall criteria studied in Streptomysec isolates under study. 1 referrers to the presence of the criteria and 0

absences of these criteria.
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The figure shows presence of two major classes, the upper one includes two branched

clusters whereas the lower one branched cluster connected to two taxa. Distance

among taxa been tested is shown in table (2).

Table (2): Distance calculated among taxa been classified. Distance values are
arranged according to taxa showing the lowest divergence.

Number of clusters Distance Leader Joiner

10 0.4238195556 Z2 LMS-25

9 0.50683816 Z2 LMS-5-9

8 0.57350565 Z2 SH-10

7 0.580315322 NS-12 NS-36

6 0.629042482 N SH-5

5 0.663599093 CV11 N

4 0.727506614 NS-12 SH-11

3 0.743809803 CV11 Z2

2 0.79041254 ME-19 NS-12

1 0.924385406 CV11 ME-19
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It might be concluded that there are

two ancestors for taxa classified these

are bacterial strains designated CV11,

and ME 19 since they gave the longest

distance between and other taxa were

diverged from them.

However, depending on standards of

ISP classification published by

Williams et al., 1981, local isolates of

Streptomyces can be classified as in

table (3).

Comparing classified strains according

to ISP with the dendogram chart

obtained previously we can find they

agree with each other in matter of

relationship among taxa been studied.

However, the enigma was with those

strains that were not classified meaning

that they need more investigation.
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Table (3): Classification of Streptomyces isolates. RA= retinaculiapetri, RF= rectiflixibilis, Sm= smooth, ?= not classified

(Williams et al., 1981)

No. Strain Spore

color

Spore chain morphology Melanin production Spore surface

ornamentation

ISP Streptomyces

group

1. Z2 Grey RA — Hairy S. rochei

2. SH – 5 White RA — Sm S. diataticus

3. SH – 10 Grey RF + Hairy S. chromofucud

4. SH – 11 White RF — Sm S. atroolivaceus

5. N Grey RA + Hairy ?

6. NS – 12 White RF — Hairy S. chromofucud

7. NS – 36 White RF + Hairy S. chromofucud

8. ME – 19 White RA + Hairy ?

9. LMS – 25 Grey RA + Hairy S. rochei

10. LMS – 5 – 9 Grey RF + Hairy S. rochei

11. CV - 11 White RF — Sm S. atroolivaceus
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