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Abstract. Actinobacteria originated from extreme ecosystems remains the most interesting source of new antibiotics. An 

actinobacterial strain, named AHO23, was isolated from Ahaggar region soil in Algeria, using the dilution agar plating method with 

chitin-vitamins B medium supplemented with nalidixic acid and actidione. The morphological characteristics showed that strain 

AHO23 belonged to the genus Saccharothrix. Analysis of the 16S rRNA gene sequence of this strain AHO23 showed 98.95% of 
similarity with the closely related species Saccharothrix xinjiangensis NBRC 101911T. AHO23 exhibited a strong activity against 

Gram-negative bacteria (15-36 mm), as well as good activity against Gram-positive bacteria (29-34 mm). Candida albicans 

(ATCC10237) was also inhibited (20 mm). Moreover, AHO23 presented a strong activity against mycotoxigenic and 
phytopathogenic fungi (21-36 mm), with the highest activity (36 mm) against Fusarium culmorum. Bioactive metabolites from 

AHO23 culture on ISP2 medium were extracted using four organics solvents: n-hexane, dichloromethane, ethyl-acetate and n-

butanol. The highest antibacterial activities were detected in the n-butanol extract.  
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INTRODUCTION  

 

Actinobacteria are prokaryotic organisms. They are 

Gram-positive bacteria which exhibit variable 

morphological growth characteristics [3]. 

Actinobacteria are producers of broad spectrum 

bioactive secondary metabolites and represent about 

70-80% of all the isolated antimicrobial compounds 

[30]. About 23,000 antibiotics have been discovered 

from microorganisms and of these around 10,000 of 

them have been isolated from Actinobacteria [39].  

The genus Saccharothrix [20] belongs to the family 

Pseudonocardiaceae [10]. This genus currently 

contains twenty-one species and two subspecies [24, 

38]. Many Saccharothrix strains produce secondary 

metabolites which are active against phytopathogenic 

microorganisms, toxigenic fungi, and drug-resistant 

pathogens [37]. 

The Algerian Saharan soils contain an abundance of 

Actinobacteria, and several rare genera have been 

discovered. The genus Saccharothrix was identified in 

many of these soil samples [8, 33, 42]. Several new 

antibiotics have been produced by these Saccharothrix 

strains, such as dithiolopyrrolones [8, 21] and 

anthracycline [41]. Furthermore, more undiscovered 

strains and their antibiotics likely remain to be 

identified in Algerian Saharan soils. 

This research was conducted to isolate and identify, 

by means of morphological and molecular tools, a new 

Saccharothrix strain from an Algerian Saharan soil. 

Fermentation on different culture media and extraction 

of antimicrobial activity were also studied. 

 

MATERIALS AND METHODS 

 

Sampling, strain isolation and maintenance 

Soil were collected at different depths (5 to 20 cm) 

from Ahaggar region (Tamanrasset) which is located in 

the south of Algeria (1900 km from Algiers). Samples 

were stored in sterile containers and transferred to the 

laboratory for analysis. The serial dilution method was 

used for Actinobacteria isolation according to 

Hayakawa and Nonomura (1987) [13]. One milliliter of 

each dilution was spread over the surface of chitin-

vitamin B (CHV) agar plates supplemented with the 

antifungal actidione (80 mg/mL) and the antibacterial 

nalidixic acid (25 mg/mL). The plates were incubated 

at 30°C for 20 days. An isolated colony named AHO23 

was streaked in a new plate containing ISP2 medium 

(International Streptomyces Project 2) [36] to obtain a 

pure culture and then was preserved at 4°C. ISP2 

medium is composed of 4 g yeast extract, 10 g malt 

extract and 4 g glucose in 1 liter of distilled water, at 

pH: 7.2.  

Morphological and cultural characteristics 

The cultural characteristics observed were the color 

of the aerial and substrate mycelia, sporulation and 

pigment production, they were determined using the 

ISCC-NBS color name chart [16]. The morphological 

characters were observed using light microscope 

(Motic B1 Series). All these characteristics were 

observed on ISP2, ISP4 and CHV agar media 

incubated at 30°C for 14 days. 

Physiological characters  

The physiological tests performed to characterize 

the AHO23 strain are the utilization of carbohydrates 
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as carbon source and degradation of tyrosine according 

to Gordon et al. (1974) [11]. Reduction of nitrate and 

degradation of starch and gelatin were examined as 

described by Marchal and Bourdon (1973) [26]. 

Tolerance to NaCl (5%, w/v) was determined as well 

on ISP2 medium.  

16S rRNA gene amplification and phylogenetic 

analysis 

DNA from strain AHO23 was isolated using the 

protocol described by Li et al. (2007) [23]. The 16S 

rRNA gene was amplified by PCR with the primers 10-

30F (5'-GAGTTTGATCCTGGCTCA-3') and 1500R 

(5'-AGAAAGGAGGTGATCCAGCC-3') [32]. PCR 

amplification was carried out in a final volume of 30 

µL containing 50 ng of DNA, 0.5 µM of each primer, 

1X PCR buffer, 1.5 mM of MgCl2, 200 µM of each 

dNTP and 1U Taq DNA polymerase (SilverStar). The 

PCR conditions were as follows: initial denaturation at 

96°C for 4 min followed by 30 cycles of denaturation 

at 94°C for 1 min, primer annealing at 52°C for 1 min 

and extension at 72°C for 2 min, and then final 

extension at 72°C for 10 min. PCR products were then 

checked by 1% agarose gel electrophoresis, they were 

stained with safe view. Sequencing was performed by 

Genewiz company, Ltd. (Takeley, UK).  

The sequence obtained was aligned with others 

sequences available from EzTaxon-e server 

(http://eztaxon-e.ezbiocloud.net/) [[40] using ClustalW 

in MEGA 7.0 software [19, 22]. Evolutionary distance 

matrices were generated as described by Jukes and 

Cantor (1969) [15]. A phylogenetic tree was 

constructed using neighbor-joining method based on 

bootstrap values of 1000 resamplings [34]. 

Antagonistic activity of the isolated strain 

The antagonistic activity of strain AHO23 was 

determined by agar plug diffusion method on ISP2 

medium against filamentous fungi: Aspergillus 

carbonarius (M333), A. westerdijkiae (ATCC 3174), 

A. flavus (NRRL 3251), Fusarium culmorum, F. 

proliferatum, Umbelopsis ramanniana (NRRL 1829), 

Penicillium glabrum and Penicillium expansum; 

pathogenic yeast: Candida albicans (ATCC10237) and 

nine bacteria: sensitive Staphylococcus aureus, 

methicillin resistant S. aureus (MRSA 639c), Listeria 

monocytogenes (ATCC 13932), Bacillus subtilis 

(ATCC 6633), Escherichia coli (ATCC 8739), E. coli 

E52, Pseudomonas aeruginosa (ATCC 9027), 

Salmonella enterica serovar Typhi (ATCC 14028) and 

Acinetobacter baumannii. All these test 

microorganisms were obtained from LBSM 

(Laboratoire de Biologie des Systèmes Microbiens, 

Algiers). 

Fermentation parameters and antimicrobial 

production by AHO23 strain 

Fermentation was conducted on ISP2 medium. An 

inoculum of three agar plugs (6 mm diameter, obtained 

from 10 days old culture) were added to a 250 mL 

flask containing 50 mL of ISP2 medium. The flasks 

were shaken on a rotary shaker (New Brunswick 

Scientific Co., NJ, USA) (250 rpm) for two days. This 

pre-culture was used to inoculate 100 mL of ISP2 

medium in 500 mL flasks. The flasks were then shaken 

at 250 rpm at 30°C for 10 days. pH and cell dry weight 

(DCWs) were measured on samples collected every 

24h according to Bouras (2005) [7]. Strain AHO23 was 

screened for its antimicrobial activity every 24h during 

10 days of fermentation, using the well agar diffusion 

method of Aszalos (1986) [2]. This activity was 

screening against Escherichia coli (ATCC 8739), 

Listeria monocytogenes (ATCC 13932) and methicillin 

resistant Staphylococcus aureus (MRSA 639c). 

Mueller Hinton (MH) agar plates (10 g/L of agar) was 

inoculated by the target-microorganism. Thereafter, 

wells of 10 mm diameter were made in the agar plates, 

and they were filled with 100 µL of the cell free 

supernatant of AHO23. Plates were then incubated at 

4°C for 2h. Inhibition zones were measured after 24h 

of incubation at 30°C. 

Extraction and Recovery of Antibacterial 

Compounds 

The isolated strain was cultured in 100 mL of ISP2 

medium in 500 mL flasks under fermentation 

conditions, they were kept on a rotary shaker (250 rpm) 

at 30°C for 5 days. After fermentation, the medium 

was harvested and centrifuged to remove cell debris. 

Antibacterial compound was recovered from the filtrate 

by solvent extraction method. Four organic solvents 

were tested: n-hexane, dichloromethane, ethyl-acetate 

and n-butanol. Each solvent was added to the filtrate in 

the ratio of 1:1 (v/v). The organic phase was separated 

from the aqueous phase under reduced vacuum 

(Rotavapor R-210, Buchi, Switzerland) and the 

obtained extracts were dissolved in 1 mL of methanol. 

These extracts were used to determine the antibacterial 

activity.  

The antibacterial activity was determined by paper 

disk method on ISP2 medium (12 g/L agar) against 

Escherichia coli (ATCC 8739), Listeria 

monocytogenes (ATCC 13932) and methicillin 

resistant S. aureus (MRSA 639c), 80 µL of each 

extracts were pipetted onto a paper disk (6 mm, Pasteur 

Institute). Disks were then sterilized by exposing them 

to hood UV (CACHAN 94230) for 45 min. The plates 

were incubated at 30°C for 24h and the inhibition zone 

were expressed as diameter (mm). 

Statistical analysis 

Statistical analysis was carried out using SPSS 26.0 

software. One-way ANOVA was used in this study, 

with a confidence interval of 95%. The data were 

represented as mean values ± standard deviation of 

triplicate experiments. 

 

RESULTS 

 

Cultural characteristics are presented in Table 1. 

Morphological and cultural properties were observed 

on ISP2, ISP4 and CHV media. AHO23 exhibited a 

very good growth on ISP2 medium with the production 

of brownish red soluble pigment. However, on ISP4 

and CHV media the growth is moderate to good with 
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the production of medium orange and light pink 

pigments, for ISP4 and CHV media, respectively. The 

color of aerial mycelium was beige on ISP2, pink to 

orange-pink on ISP4 and pink to medium pink for 

CHV medium. Whereas, substrate mycelium was 

whitish pink on CHV, orange to brownish orange on 

ISP4 and very dark reddish brown on ISP2.  

The aerial mycelium on ISP2 and ISP4 is very 

irregular, anarchic, fragmented to irregular spores, with 

the presence of spore chains. Otherwise, on CHV 

medium the aerial mycelium is anarchic with very 

irregular spores. 

The physiological features are depicted in Table 2. 

To identify an unknown strain to species it is useful to 

determine the different carbon sources that can be 

utilized for growth by culturing it on media containing 

different sugars. Among nine carbon sources tested, 

strain AHO23 uses five of them L-arabinose, lactose, 

L-rhamnose, D-sucrose and D-xylose, with negative 

results for the other carbon sources: raffinose, methyl 

α-D-glucose, D- sorbitol and melibiose. Strain AHO23 

has the ability to hydrolyze gelatin, starch and tyrosine, 

as well as the ability to produce nitrate reductase. The 

strain is not able to grow at 5% NaCl (w/v). 
 

Table 1. Cultural characteristics of AHO23 strain on different media after 14 days of incubation 
 

Production and color of: AHO23 
Agar medium Growth 

        Aerial mycelium                   Substrate mycelium 
Soluble pigment 

ISP2 +++ + beige Very dark reddish brown ++++ brownish red 
ISP4 ++ ++ pink to orange-pink Orange to brownish orange ++ medium orange 
CHV + to ++ ++ pink to medium pink whitish pink ± light pink 

 

Legends: +: weak, ++: moderate, +++: strong, CHV: chitin-vitamin B agar. 

 

Table 2. Physiological characteristics of the strain AHA23 in comparison with the most closely related species Saccharothrix xinjiangensis NBRC 

101911T 
 

Test 
Saccharothrix sp. 

 AHO23 

Saccharothrix 

xinjiangensis NBRC 

101911T 

Carbon source utilization:   

L-arabinose + + 
Lactose + + 

Raffinose - + 

L-rhamnose + + 
D-sucrose + + 

D-xylose + + 
Methyl α-D-glucose  - + 

D- sorbitol  - - 

Melibiose - + 

Hydrolysis of:   

   Gelatin + Nd 

   Starch + + 
   Tyrosine + - 

Nitrate reduction + - 

Growth in the presence of:   
   5% NaCl (w/v) - - 

 

Nd: not determined 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
 
 
 

Figure 1. Phylogenic tree based on 16S rRNA gene sequences showing the position of AHO23 and its related species of the genus Saccharothrix. 

Numbers at nodes indicate percentages of bootstrap support based on neighbor-joining analysis of 1000 resampled datasets. Bar, 0.005 

substitutions per nucleotide position. Lechevalieria rhizosphaerae NEAU-A2T was used as outgroup. Numbers in the parentheses indicate 
GenBank accession numbers. 

 AHO23 

 Saccharothrix xinjiangensis NBRC 101911T (AB381939) 

 Saccharothrix syringae NRRL B-16468T (JNYO01000115) 
 Saccharothrix coeruleofusca NRRL B-16115T (AF114805) 

 Saccharothrix tamanrassetensis SA198T (JN036396) 
 Saccharothrix algeriensis NRRL B-24137T (AY054972) 

 Saccharothrix australiensis DSM 43800T (RBXO01000001) 
 Saccharothrix ghardaiensis MB46T (KY021820) 

 Saccharothrix espanaensis DSM 44229T (HE804045) 
 Saccharothrix variisporea DSM 43911T (RBXR01000001) 

 Saccharothrix carnea NEAU-yn17T (KC195859) 

 Saccharothrix saharensis SA152T (FJ379333) 
 Saccharothrix hoggarensis SA181T (HQ399564) 

 Lechevalieria rhizosphaerae NEAU-A2T (KY744941) 

84 

64 

79 

86 

68 

56 

42 

55 

0.005 
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Physiological differences among strain AHO23 and 

the closest neighbors in the genus Saccharothrix are 

listed in Table 2. These differences concern the 

utilization of raffinose, methyl α-D-glucose and 

melibiose which are negative for the strain AHO23 and 

positive for Saccharothrix xinjiangensis NBRC 

101911
T
. It is the same for the hydrolysis of tyrosine 

and the nitrate reduction which are positive for AHO23 

strain and negative for the strain S. xinjiangensis 

NBRC 101911
T
. 

The amplification product of the 16S rRNA gene, 

of approximately 1460 bp, was sequenced and aligned 

with other strains from EzTaxon-e server. Phylogenetic 

analysis revealed that the AHO23 strain is a member of 

the genus belongs to Saccharothrix and showed 

98.95% of similarity with Saccharothrix xinjiangensis 

NBRC 101911
T
. A phylogenetic tree was obtained by 

the neighbor-joining method (fig. 1). The GenBank 

/EMBL/DDBJ accession number for the 16S rRNA 

gene sequence of strain AHO23 is LC586937. 

In comparison, the strain Saccharothrix 

xinjiangensis NBRC 101911
T 

is differentiated from 

strain AHO23 by some phenotypic properties, it has a 

greyish white aerial mycelium and pinkish buff 

substrate mycelium. 

The antagonism assay showed broad spectrum 

antagonistic potential of strain AHO23 against the 

various microorganisms tested (Table 3). All bacteria 

tested were inhibited except Salmonella 

enterica serovar Typhi (ATCC 14028). This 

antibacterial activity was strong (≥ 30) against 

Escherichia coli E52, Bacillus subtilis (ATCC 663), 

Staphylococcus aureus (S), Listeria monocytogenes 

(ATCC 13932) and Escherichia coli (ATCC 8739). 

Moderate activity (15-29 mm) was detected against 

Staphylococcus aureus (MRSA 639c), Acinetobacter 

baumannii (S54) and Pseudomonas aeruginosa (ATCC 

9027).  

AHO23 showed an antifungal activity against all 

the target-fungi, with a strong activity for Fusarium 

culmorum (36 mm), Umbelopsis ramanniana NRRL 

1829 (30 mm) and Penicillium glabrum (30 mm). A 

moderate inhibition (20-25 mm) was detected for 

Aspergillus carbonarius (M333), Aspergillus 

westerdijkiae (ATCC 3174), Aspergillus flavus (NRRL 

3251), Fusarium proliferatum and Penicillium 

expansum. AHO23 inhibits also Candida albicans 

(ATCC10237) (20 mm). 

It was observed that the antibacterial metabolites 

produced by the actinobacterium AHO23 against 

Staphylococcus aureus (MRSA 639c), Escherichia coli 

(ATCC 8739) and Listeria monocytogenes (ATCC 

13932) started in early growth phase (1
st
 day of 

incubation) and reached the maximum on the 5
th

 day of 

fermentation. During fermentation pH varied between 

7.35 to 8.17, difference was significant (p < 0.05). 

Biomass increased to reach the maximum (4.17 g/L) on 

the 5
th

 day of incubation and then decreased slightly 

(Fig. 2). However, the change was significant until the 

10
th

 day of fermentation (p < 0.05). 

After five days of fermentation culture filtrate was 

extracted by four organic solvents: n-butanol, ethyl-

acetate, dichloromethane and n-hexane. Organic phases 

obtained after liquid-liquid extraction were tested 

against Staphylococcus aureus (MRSA 639c), 

Escherichia coli (ATCC 8739) and Listeria 

monocytogenes (ATCC 13932). n-Butanol and acetate-

ethyl were found to be the best solvents for the 

extraction of maximum antibacterial metabolites. The 

inhibition zones are illustrated in Figure 3 and Table 4. 
 

Table 3. Antimicrobial activity of strain AHO23 by the disk diffusion method on ISP2 medium 
 

Inhibition zone (mm) 

Target-microorganism Saccharothrix sp. 

AHO23 

Saccharothrix tamanrassetensis 

DSM 45947 

Bakour Keramane et al. (2020) [17] 

Gram positive bacteria 

Staphylococcus aureus (MRSA 639c) 
Staphylococcus aureus  

Listeria monocytogenes (ATCC 13932) 

Bacillus subtilis (ATCC 6633) 

Gram negative bacteria 

Escherichia coli (ATCC 8739) 

Escherichia coli (E52) 
Pseudomonas aeruginosa (ATCC 9027) 

Salmonella enterica serovar Typhi (ATCC 14028) 

Acinetobacter baumannii 

Filamentous fungi 

Aspergillus carbonarius (M333) 

Aspergillus westerdijkiae (ATCC 3174) 
Aspergillus flavus (NRRL 3251) 

Fusarium culmorum 

Fusarium proliferatum 
Umbelopsis ramanniana (NRRL 1829) 

Penicillium glabrum 

Penicillium expansum 

Yeast 

Candida albicans (ATCC10237) 

 

29 ± 2.0 
33 ± 2.0 

30 ± 1.0 

34 ± 1.0 
 

30 ± 2.0 

36 ± 1.0 
15 ± 1.0 

0  

24 ± 2.0 
 

24 ± 2.0 

23 ± 1.0 
21 ± 2.0 

36 ± 1.5 

24 ± 2.0 
30 ± 2.0 

30 ± 0.5 

25 ± 2.0 
 

20 ± 1.0 

 

36 ± 1.2 
Nd 

15 ± 1.3 

23 ± 0.7 
 

Nd 

0 
Nd 

Nd 

14 ± 0 
 

17 ± 0.6 

13 ± 0.7 
13 ± 0.7 

8 ± 4 

0 
29 ± 0.7 

8 ± 4 

9 ± 4.4 
 

Nd 
 

        Nd: not determined; All data were the mean value ± SD, n = 3. 
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Figure 2. (a) Kinetics of pH, (b) dry cell weight and (c) antimicrobial activity against methicillin resistant Staphylococcus aureus (MRSA 639c) (■), 

Escherichia coli (ATCC 8739) (▲) and Listeria monocytogenes (ATCC 13932) (●). Values are mean ± SD, n = 3 

 

 
 

Figure 3. Antibacterial activities of dichloromethane (D), n-hexane (H), ethyl-acetate (A) and n-butanol (B) extracts against : (a) Listeria 

monocytogenes (ATCC 13932) and (b) Escherichia coli (ATCC 8739) by paper disk method. 

 
 

Table 4. Antimicrobial activity of strain AHO23 by the disk diffusion method on ISP2 medium 
 

Zone of inhibition (mm) obtained by using different solvents 
Target-microorganism 

n-Butanol Ethyl-acetate  Dichloromethane n-Hexane 

S. aureus (MRSA 639c) 34 ± 2.0 28 ± 2.0 27 ± 2.0 13 ± 2.2 

E. coli (ATCC 8739) 47 ± 2.0 45 ± 1.3 43 ± 2.0 19 ± 1.6 

L. monocytogenes (ATCC 13932) 42 ± 2.7 41 ± 1.3 36 ± 2.0 14 ± 2.7 

                     Values are mean ± SD, n = 3 
 

DISCUSSION 

 

Actinobacteria are one of the most explored 

microorganisms among prokaryotes. They are 

promising candidates for the production of antibiotics 

with medicinal and pharmaceutical importance [3, 35]. 

Algerian Saharan soil have proven to be an interesting 

source of Saccharothrix strains, where several species 

and novel antibiotics have been identified, e.g., 

Saccharothrix algeriensis, S. saharensis, S. 

hoggarensis and S. tamanrassetensis [4-6, 42]. 

The use of CH-V medium for Saccharothrix strain 

isolation is recommended by several authors [1, 31]. 

This specific culture medium promotes sporulation 

which makes their detection easier [9] and contain 

chitin as sole carbon source which is difficult to be 

degraded by non actinobacterial microorganisms (N. 

Sabaou, unpublished data).  

Actinobacteria species identification cannot be 

determined only by 16S rRNA data, phylogeny as well 

as cultural and physiological proprieties were used to 

determine a possible species [35]. 
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On the basis of micromorphological characteristics, 

strain AHO23 was assigned to the genus 

Saccharothrix. Some physiological proprieties of strain 

AHO23, with associated cultural proprieties, were 

found to be distinguished from the type strain 

Saccharothrix xinjiangensis NBRC 101911
T 

[14], its 

close phylogenetic neighbor. The 16S rRNA gene 

sequence of AHO23 strain was compared with those of 

other Saccharothrix species. The similarity level with 

the most closely related species Saccharothrix 

xinjiangens NBRC 101911
T
 is 98.95%. Studies on the 

gene encoding for 16S rRNA and DNA-DNA 

hybridization have shown that there is a probability of 

about 50% to have a new species when similarity 

percentage is around 99.5% [18, 27]. Furthermore, the 

results of 16S rRNA gene sequence of the strain 

AHO23 of Saccharothrix were below or approximately 

the same as the similarities between closely related 

species within this genus, such as the similarities 

exhibited between Saccharothrix isguenensis and S. 

ecbatanensis (99.8% similarity) [8, 29]. Therefore, it is 

possible that the strain AHO23 is new species, but it 

should be confirmed by DNA-DNA hybridization with 

the closest related strains. 

Our results showed that strain AHO23 has a broad 

spectrum of antibacterial and antifungal activity. The 

same results were found by Lu et al. (2018) [25] and 

Merrouche et al. (2017) [28] for other species of 

Saccharothrix. The highest antibacterial activity was 

recorded against Gram-negative bacteria, these 

characteristics is rarely reported in Actinobacteria. All 

the Gram-negative bacteria tested have been inhibited 

except Salmonella enterica serovar Typhi which is 

resistant. Gram-negative bacteria are more resistant to 

antibiotics than Gram-positive bacteria, because they 

have a largely impermeable cell wall [12]. However, 

the activity of Saccharothrix species against Gram-

positive bacteria has been widely published [4, 33, 37, 

42]. 

Several works have raised the importance of the 

antagonistic properties of the genus Saccharothrix. 

Antagonistic potential of AHO23 could be due to the 

secretion of diffusible antibacterial and antifungal 

metabolites. Saccharothrix species are known to 

produce several antibiotics of great structural diversity 

and with an interesting action. Numerous bioactive 

complex chemical compounds from different families 

have been reported, such as dithiolopyrrolone 

derivatives, heptadecaglycosides [37], anthracyclines 

[41], phenicols [1] and chitinase [9].  

The findings of the present study conclude that the 

Algerian Saharan soils are a promising source of 

actinobacterial strains. New regions in the Algerian 

Saharan deserve to be investigated for their 

Actinobacteria diversity. On the other hand, strain 

AHO23 deserves to be further investigated as a 

promising antibacterial agent, especially against other 

Gram-negative bacteria and fungi. 
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