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ABSTRACT

This study was aimed to found out the type of bacterial species grown on the surface of date
palm tissue culture media. Shoot tips of date palm (Barhi cv.) were cultured on MS media
supplemented with various combinations of hormones. During growth an infection was
appeared in all cultures with gray colour. Primarily identification, proved a bacterial
infection due to its colour and appearance. The genus Arthrobacter was isolated Antibiotic
sensitivity test showed that the isolate was sensitive to ciprofloxacin, Trimethoprim, and
Amikacin and resistant to Clarithromycin,Ceftriaxone and Gentamycin. Sequence analysis of
16 rRNA indicated a new isolates were closely related to the Glutamicibacter arilaitensis
strain ebst40 and Arthrobacter arilaitensis strain L11 with the highest sequence similarity
(100%0) .

Keywords: shoot tips, Glutamicibacter arilaitensis ,polymerase chain reaction, hormons,
antibiotic sensitivity.
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INTRODUCTION

In date palm tissue culture, shoot tips cultures
exhibit two kinds of contaminants. External
contaminants ~ which can be removed by
surface sterilization, while internal one
(existed in the explants) is hard to eliminate
and appear during the course of growth in
vitro. The genus Arthrobacter, was defined
by Conn and Dimmick (6) and emended by
Koch et al. (16), belongs to the class
Actinobacteria. The genus Arthrobacter
comprises of 70 species with validly published
names, species of the genus Arthrobacter have
been isolated from a variety of environmental
sources including soil, air, water, oil brine,
plants,  biofilms, cyanobacterial  mats,
sediment, poultry litter, cheese, human clinical
specimens and animal specimens (5,11.25).
Soil systems contain the greatest diversity of
microorganisms on earth, with 5,000-10,000
species of microorganism per gram of soil.
Arthrobacter spp. strains have a primitive life
cycle and are among the most frequently
isolated, indigenous soil bacteria, found in
common and deep subsurface soils, arctic ice
(24). All speciesin this genus are gram-
positive, obligate aerobes , rod shape during
exponential growth and members of the genus
Arthrobacter  are  catalase-positive, a
sporforming bacteria that display a coryneform
morphology and cocci in their stationary phase
(15). They have a distinctive cell division
called "snapping division" or reversion in
which the outer bacterial cell wall ruptures at a
joint and can be grown on mineral salts
pyridone broth, where colonies have a
greenish metallic center when incubated at
20 °C (4). The Immigration of bacteria from
soil represents one of the mechanisms to
explain the presence of Arthrobacter on leaf
and stem surfaces of plants (20). Soil particles
are common on foliage of plants that are
grown outdoors, wind and rain splatter may
deliver soil particles to leaf surfaces,
especially if leaves are close to the soil surface
(21). In a study that compared bacterial
diversity of the lettuce phyllosphere to soil in
which these plants were grown, it was revealed
that many bacterial species were common
between the two compartments (26). This was
taken as indirect evidence for the movement of
soil bacteria to the lettuce canopy, the
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transport of bacteria by soil particles across
larger spatial scales has also been documented
(12).

MATERIALS AND METHODS

Tissue culture work

Offshoots of date palm (Barhi cv.) were
detached from the mother tree and brought to
the laboratory for dissecting. Each offshoot
was dissected and leaves were removed
acropetally. Shoot tips (explants) were
removed from the shoot terminals after all
mature leaves were pealed away. All shoot tips
then were stored in cold anti-oxidant solution
(100mg/l ascorbic acid and 150mg/l citric
acid) in a refrigerator until surface
sterilization. Under a laminar air flow cabinet.
Tips were surface sterilized with Mercury
Chlorid 0.1%(HgCl,) and few drops of Tween
20 for 15 minutes. Then rinsed three times in
double steriled distilled water. Explants were
removed and transferred aseptically to sterile
petri dish. After that explants were cultured in
jars containing MS medium (22), except
hormone which were modified. Cultures were
incubated under specific conditions for each
stage. In the multiplication and rooting stages,
gray colour appeared (Fig.1), causing
explants death (Fig.2).

Isolation and identification

Twenty samples of palm tree tissue culture
were brought to the department of
microbiology in Veterinary Medicine College,
University of Baghdad to investigate the
bacterial infection which caused the death of
cultured explants. Bacterial species were
isolated from the agar surface after incubation
at 37°C for 48 h using trypticase soya agar.
Identification was done by biochemical tests
such as Catalase, Gelatin Hydrolysis, Citrate
utilization, motility, starch haemolysis test,
Indole production and Urease test.


https://en.wikipedia.org/wiki/Species
https://en.wikipedia.org/wiki/Gram-positive
https://en.wikipedia.org/wiki/Gram-positive
https://en.wikipedia.org/wiki/Obligate_aerobe
https://en.wikipedia.org/wiki/Exponential_growth
https://en.wikipedia.org/wiki/Bacterial_shape
https://en.wikipedia.org/wiki/Stationary_phase_(biology)
https://en.wikipedia.org/w/index.php?title=Reversion_(microbiology)&action=edit&redlink=1
https://en.wikipedia.org/wiki/Cell_wall
https://en.wikipedia.org/wiki/Mineral_salts_pyridone_broth
https://en.wikipedia.org/wiki/Mineral_salts_pyridone_broth
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Figure 1. Apperance of bacterial infection
with gray colour

Figure 2. Bacterial infection led to the death
of the plantlet

Antibiotic sensitivity test

Antibiotic sensitivity test was performed using
a disc diffusion method on Mueller-Hinton
Agar according to Bauer-Kirby (1). The discs
of antibiotic which were used Amikacin 30mg
, amoxacillin 20mg, Clavulanic acid 10mg ,
Ciprofloxacin 5mg, Trimethoprim
sulfamethoxazole  10mg, Clarithromycin
15mg , ceftriaxone30mg and Gentamycin
10mg. Colonies of suspected bacterial isolate
were transfer from pure culture, to Muller-
Hinton agar. The whole surface of the agar
was covered by streaking. The antibiotic discs
placed on the surface of the medium by using
sterilized forceps pressed firmly to ensure
contact with the agar, then the plates inverted
and incubated aerobically at 37°C for 24 hours.
Recorded as inhibition zones were measured
by millimeter (mm) using calipers, and the
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isolates were interpreted either susceptible,
intermediate or resistant to a particular
antibiotic (2).

DNA extraction

Genomic DNA was extracted using awizard
genomic DNA extraction kit supplied by
Promega used as follows: Strains were grown
at 37°C for 24h in a flask containing 500 ml
BHI broth. Cultures were harvested at 8000 g
for 10 min and washed twice with 50 mM
Tris/HCI (pH 8). 15-50 ml (depending on the
pellet size) of a solution containing Tris/ HCI
(50 mM), pH 8, sucrose (100 mM) and 0.5%
(v/v) Triton X-100 was added, mixed and
incubated overnight at 37°C. Subsequently,
250 mg of lysozyme and 375ul mutanolysin
(6p/ml) were added, mixed and incubated for
1 h at 37C°. Thereafter, 3.75 ml proteinase K
(20 mg/ ml) and 3.7 ml 10% Sarkosyl were
added, mixed and incubated for 24 h at 37°C.
Finally, 3.75ul 25% SDS was added, mixed
and incubated for 1 h at 55°C.DNA was
purified according to (3).

Amplification of 16S rRNA gene
Amplification of 16S rRNA gene was
performed using GoTaq® Green Master Mix

(Promega, USA) according to the
manufacturer’s recommendations. The
synthesized  primers  were used for

amplification. Temperature-time profile of
PCR was as follows:

Amplification  was  performed using
chromosomal DNA as a template and
oligonucleotides Ribo-For (5
AGTTTGATCCTGGCTCAG-3; and
Ribo-Rev (5'
CCTACGTATTACCGCGGC-3". Those two

oligonucleotides were designed to amplify a
540 bp DNA fragmend., (15). The
nucleotide sequences were used for the
analysis of sequence similarity through Blast
(https://blast.ncbi.nlm.nih. gov/Blast.cgi). The
percentage differences of the resultant partial
16S rRNA gene sequences among different
species in the same group/genus of species
were described previously (26). Thirty cycles
at 95 °C for 0.5 min, 65 °C for 2 min and 72
°C for 2 min, all steps at maximal ramp rate
(approximately 3 °C s-1 in heating mode and
1.5 °C s-1 in cooling mode).Analysis of PCR
products was performed using electrophoresis
in 2% gel, containing ethidium bromide. A
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marker contains DNA fragments of known
size were used to know the expected product
size. Then gel was visualized under ultraviolet
(UV) light.

RESULTS AND DISUSSION

Isolation and identification of Arthrobacter:
Tissues were cultured in nutrient agar in septic
jar and incubated for seven months at 25°C (re
cultures were included). During the incubation
period it was noticed that the color of the
medium turned from greenish to yellowish and
then death of all plantlets. Twenty samples
from the surface of infected media were
cultured and incubated over night. The results
gave one isolate, it was positive to gram-stain,
aerobic, none motile, rod-shaped, spore
forming. The bacterial isolated from agar
found to exhibit many characteristics of the
genus Arthrobacter. Biochemical tests were

Arthrobacter isolate, the results are shown in

(Table 1).
Table 1. Biochemical test for Arthrobacter
isolate
Biochemical tests results
Catalase +ve
Gelatinase +ve
Citrate utilization +ve
Motility +ve
Spore formation +ve
Starch hydrolysis +ve
Oxidase Variable
Indole -ve
Urase -ve
Pigment -ve
Rod shape +ve

Antibiotic sensitivity test

The pattern of antibiotic sensitivity to
Arthrobacter species were determined using
disc diffusion method according to the
guidelines recommended by the National

done to complete diagnosis of the Committee for Clinical Laboratory Standards
as shown in (Table 2).
Table 2. Antibiotic sensitivity test of Arthrobacter isolate
Antibiotic (1g) Susceptibility Results
Amoxacillin 20 +Clavulanic acid 10mcg(AMC30) sensitive (++)
Amikacin  (AK30) Sensitive (+++)
Trimethoprim+sulfamethoxazole sensitive (++++)
(SXT25)
Ciprofloxacin (CIP5) Sensitive( ++++)
Clarithromycin  (CLR 15) Resistant
Ceftriaxone (CRO30) Resistant
Gentamycin  (CN10) Resistant
The results in Table- 2 shows exhibits the Amplification of 16S rRNA gene and DNA

antimicrobial susceptibility patterns of the
isolate studied, the markedly better sensitive
were Ciprofloxacin Trimethoprim+
sulfamethoxazole then  Amikacin and
Amoxacillin 20 +Clavulanic acid 10mcg.
While the bacterial isolates were resistant to
Clarithromycin, Ceftriaxone and Gentamycin.
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sequences
Based on 16S rRNA gene sequence similarity
for this isolate was related to species of the

genus Arthrobacter  arilaitensis strain
L11(100% similarity), Glutamicibacter
arilaitensis  ebst40(100%),  Arthrobacter

nicotianae strain (100%), and Glutamicibacter
nicotianae (100 %) as shown in Table- 3)
according to the descriptions sequences
producing significant alignments from NCBI
Blast:9-16srRNA
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Table 3. 16s rRNA gene sequences producing significant alignments (NCBI: 9 16sr RNA-R)

Description

Max Total

E ldent Accssion

Query

Arthrobacter arilaitensis strain
L11 16S ribosomal RNAgene
partial sequence
Arthrobacter sp.RMR 28 16S
ribosomal RNA gene partial
sequences

Arthrobacter sp.ARUP UnID
131 16S ribosomal RNA gene
partial sequences
Arthrobacter sp. VTT E-
073079 16S ribosomal RNA
gene partial sequences
Arthrobacter sp.EP_S 54 16S
ribosomal RNA gene partial
sequences

Arthrobacter sp.BF-2-2 16S
ribosomal RNA gene partial
sequences

Arthrobacter nicotianae strain
.184 B 16S ribosomal RNA
gene partial sequences

793 793

793 793
793 793
793 793
793 793
793 793

787 787

100% 0.0 100% KT834847.1

100% 0.0 100% KT387998.1

100% 0.0 100% JQ259327.1

100% 0.0 100% EU438937.1

100% 0.0 100% KJ642536.1

100% 0.0 100% EU668003.1

100% 0.0 99% KF254746.1

The genus Arthrobacter was defined by Conn
and Dimmik, (6) and belongs to the class
Actinobacteria. The bacterial genera that show
up frequently in culture-independent surveys
is Arthrobacter (high  %GC  gram-positive,
family Micrococcaceae, order
Actinomycetales, phylum Actinobacteria (16).
Members of this genus Arthrobacter are gram-
positive,  catalase-positive, aerobic and
asporogenous  bacteria that display a
coryneform morphology (15). This genus is
phenotypically heterogeneous and over 35
species are currently recognized (7, 23). The
phenotypic identification of Arthrobacter spp.
is made particularly difficult by the fact that
the description of almost every defined
Arthrobacter species is based on a single strain
(15), therefore, it might be necessary at present
to supplement the identification of
Arthrobacter spp. by peptidoglycan and/or
molecular genetics methods, although the
acknowledge these methods are reserved for
the reference laboratories. It is emphasized
that members of the genus Brevibacterium
may be readily confused with Arthrobacter
species. Strains of both genera show a marked
rod-coccus cycle when grown on suitable
medium  (14). However, gram stains
Arthrobacter strains may partially present as
jointed rods which are not seen in true
Brevibacterium strains. In our experience
jointed rods are rather rarely seen in clinical
Arthrobacter isolates cultured on SBA.
Arthrobacter strains may be motile, whereas
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Brevibacterium  strains  are  invariably
nonmotile. Many Brevibacterium Strains
display a typical cheese-like odor which is not
noted for  Arthrobacter  strains  (9).
Arthrobacter arilaitensis is one of the major
microorganisms found in plant tissue cultures,
soil and at the surface of cheeses, remarkably
in smear-ripened cheeses, where it is assumed
to be responsible for yellow pigmentation of
the cheese’s rind because of its characteristic
overall color and its involvement at the
different stages of cheese ripening (8,10,19).
The Arthrobacter strains that were isolated
from agar of plant tissue culture were spores
originally recovered from soil ground and
when there found a sutiable inviroment (20).
It is evident from the phenotypic and
molecular genetic data that this strain is
representative to the three new Arthrobacter
species. Analysis of the 16S rRNA gene of this
isolate sequence (1482 bp) indicated that it
belongs to the genus Arthrobacter according to
the EzTaxon-e server.The most closely related
strains to the strain Glutamicibacter
arilaitensis ebst40 (100% similarity) were
Arthrobacter arilaitensis strain L11 (100%
similarity to  Jensen,(13), Arthrobacter
nicotianae strain 184B (99% similarity to
Kotouckova et al, (18). The phylogenetic
analysis demonstrated close relationships
between this isolate and the members of rRNA
cluster 2 (including Arthrobacter arilaitensis,
Arthrobacter nicotianae, and Glutamicibacter
arilaitensis)  (17). Therefore, it might be
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necessary at present to supplement the
identification of Arthrobacter spp. by
peptidoglycan and/or molecular genetics
methods, although we acknowledge that these
methods are reserved for the reference
laboratories. It is concluded that
the Arthrobacter strains isolated from date
palm tissue culture were spores originally
recovered from soil ground and thrived on the
surface of the medium.

Acknowledgements

Part of this work was supported by Pollution
Food Research Center, Ministry of Science
and Technology, Baghdad. We thank Dr Saad
Alrawi and Farked Alrawi for his help in
molecular detection

REFERENCES

1. Bauer AW.W.AW.Kirby, J.S. Sherris,
and M. Turk. 1966 . Antibiotic sus,ceptibility
testing by a standardized single disc method.
AM . J. Clin. Patholo., 454:493-496

2. Benson .H.J. 2001. Microbiological
Applications 8 ™ . ed. The McGraw - Hill
Companies, United States of America pp: 264-
270

3. Brenner, D. J.,A.C.McWhorter, J.K. Leete
Knudson, and A.G. Steigerwalt, 1982.
Escherichia wvulneris: A new species of
Enterobacteriaceae associated with human
wounds. J Clin Microbiol 15: 1133-1140

4. Camargo, F.A.O., F.M. Bento; B.C. Okeke
and W.T. Frankenberger,2003. Hexavalent
chromium reduction by an actinomycete,
Arthrobacter crystallopoietes ES
32. Biological Trace Element Research. 97 (2):
183-194

5.Chen, Y.G.,, S.KTang, Y.Q Zhang, Z. Y
Li,L.B. Yi, Y.X. Wang W.J.Li and X.L.Cui,
2009. Arthrobacter halodurans sp. nov., a new
halotolerant bacterium isolated from sea water.
Antonie van Leeuwenhoek 96: 6370

6. Conn, H. Jand I. Dimmick,1947. Soil
bacteria  similar in morphology to
Mycobacterium and Corynebacterium. J

Bacteriol 54: 291-303

7. Euze” by, J. P. 2004. Arthrobacter Conn and
Dimmick 1947. In List of Bacterial Names
with Standing in Nomenclature.
http://www.bacterio. cict.fr/a/arthrobacter.html
8. Feurer C. T. Vallaeys, G. Corrieu and F.
Irlinger  ,2004. Does smearing inoculum
reflect the bacterial composition of the smear

1430

at the end of the ripening of a French soft, red-
smear cheese? J Dairy Sci 87: 3189-3197

9. Funke, G., and A. Carlotti. 1994.
Differentiation ~of  Brevibacterium  spp.
encountered in clinical specimens. J. Clin.
Microbiol. 32:1729-1732

10. Galaup P, A. Gautier , Y.Piriou , A. de
Villblanche , A.Valla and E.L. Dufoss_ .2007
First pigment fingerprints from the rind of
French PDO red-smear ripened soft cheeses
Epoisses, Mont d’Or and Maroilles. Innov
Food Sci Emerg 8: 373-378

11. Ganzert, L.,F. Bajerski, K. Mangelsdorf,
A.Lipski and D.Wagner, 2011. Arthrobacter
livingstonensis sp. nov. and Arthrobacter
cryotolerans sp. nov., salt-tolerant and
Psychrotolerant species from Antarctic soil.
Int J Syst Evol Microbiol 61: 979-984

12. Hua N.P,F.Kobayashi ,Y. Iwasaka ,G.Y.
Shi and T. Naganuma, 2007. Detailed
identification of desert-originated bacteria
carried by Asian  dust storms to
Japan. Aerobiologia. 23:291-298

13. Jensen, V. 1960. Arthrobacter ramosus
spec. nov. A new Arthrobacter species
isolated from forest soils. Arsskr K Vet
Landbohojsk 196:123-132

14. Jones, D., and R. M. Keddie. 1986.
Bergey’s Manual of Systematic bacteriology,
vol. 2. The Williams and Wilkins Co.,
Baltimore.pp: 285-296

15. Keddie, R. M., M.D. Collins, and D. Jones
1986. Genus Arthrobacter Conn and Dimmick
1947, 300AL. In Bergey’s Manual of
Systematic Bacteriology, vol. 2: 1288-1301
16. Koch, C., P. Schumann and E.
Stackebrandt, 1995. Reclassification of
Micrococcus agilis to the genus Arthrobacter
as Arthrobacter agilis comb. nov. and
emendation of the genus Arthrobacter. Int J
Syst Bacteriol 45: 837-839

17. Komagata, K. and K. Suzuki, 1987. Lipid
and cell-wall analysis in bacterial systematics.
Methods Microbiol 19: 161-207

18. Kotouckova L., P. Schumann,
E.Durnova’,C. Spro, I. Sedla” cek, J. Neca, J,
Z.Zdra" hal, and M. Nemec, 2004.
Arthrobacter nitroguajacolicus sp. nov., a
novel 4-nitroguaiacol—degrading
actinobacterium. Int J Syst Evol Microbiol 54:
773-777.



Iragi Journal of Agricultural Sciences —2019:50(5):1425-1431

Abdulrazzaq et al.

19. Larpin-Larborde S, M. Imran, and C.Bona
. 2011. Surface microbial consortia from
Livarot, a French smear-ripened cheese. Can J
Microbiol 57: 651-660

20. Mongodin, E. F, N. Shapir, S. C.
Daugherty, R. T. DeBoy, J. B. Emerson, A.
Shvartzbeyn, D. Radune, J.Vamathevan, F.
Riggs, V.Grinberg, H.Khouri, L.P.Wackett,
K.E.Nelson and M.J.Sadowsky.2006 PL0S
Genet. Dec; 2(12):e214

21. Monier J.M. and.E.Lindow.,2004.
Frequency, size, and localization of bacterial
aggregates on bean leaf surfaces. Appl
Environ Microbiol. Jan; 70(1):346-55.

22. Murashige,T. and F. Skoog, 1962. A
revised medium for rapid growth and
bioassays with tobacco tissue cultures
Physiol.plant.,15:473-497

1431

23. Stackebrandt, E.and P. Schumann, 2000.
Introduction to the taxonomy of actinobacteria.
In The Prokaryotes: an Evolving Electronic
Resource for the Microbiological Community,
3rd edn , release 3.3, 9 August 2000. New
York: Springer. http://141.150. 157. 117:8080
/ prok PUB/index.htm

24. TC1 www.plosgenetics.org December,
2006, 2 (12):214

25. Zhang, J., Y. Ma, and H. Yu, 2012.
Arthrobacter  cupressi  sp. nov., an
actinomycete isolated from the rhizosphere
soil of Cupressus sempervirens. Int J Syst Evol
Microbiol 62: 2731-2736

26. Zwielehner J., M. Handschur, A. .S. lIrez,
M. Demel , E. B. Denner, A. G. Haslberger,
2008. Mol Nutr Food Res. May; 52(5):614-23.



