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Abstract  

SOLATION endophytic bacteria from leaf glands (nodules) and seeds of Ardisia crenata plant 

and cultured on Nutrient  agar (NA) medium individually. The results of two types of bacterial 

isolated were grown in light yellow after incubation for 24 hours and took a circular shape 

slightly convex and Gram positive. The isolated bacteria from leaf nodules sensitive  to all antibiotics 

used in this study, while the bacteria from seeds was resistance only to 10 µg/ml Cefotaxime and 10 

µg/ml Ceftriaxone. The data of DNA sequencing analysis  of the nitrogenous bases for 16S rRNA 

gene after PCR technique with the global database, National Center for Biotechnology Information 

(NCBI), showed 99.29% similarity between sequence of leaf isolated bacteria and Bacillus 

megaterium strain YSBM5 registered, therefore its recorded for the first times at  Bacillus sp. JA 

Leaves, while 92.02% similarity between sequence of seeds isolated bacteria and Bacillus subtilis 

then its recorded at Bacillus sp. JA seed strain in NCBI.  
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Introduction  

One of the most common bacterial genera in soil is 

the genus Bacillus, belong to the family  Bacillaceae, 

order  Bacillales,  class  Bacilli, and phylum  

Firmicutes [1, 2].These endophytic bacteria are 

incredibly diverse and have been shown to support 

crop growth through a variety of mechanisms, such 

as fixing atmospheric nitrogen, producing 

phytohormones including auxin, cytokinin and 

gibberellin [3], increasing the bioavailability of 

minerals like zinc, phosphorus and sequestering iron 

through siderophores. In addition, production of lytic 

enzymes, antibiosis, detoxification, destruction of 

pathogen virulence factors, and the manufacture of 

ethylene catabolism-related1-aminocyclopropane-1-

carboxylate (ACC) deaminase [4, 5, 6].  

Many species in this genus have been isolated 

from a wide range of environments, including plant-

associated habitats. For example B. licheniformis , B. 

polymyxa , B. cereus , B. megaterium, B. subtilis , B. 

amyloliquefaciens  isolated from tomato roots [7], B. 
safensis, B. pumilus and B. altitudinis were isolated 

from rhizosphere of crabgrass, maize and rice 

[8].The rhizosphere of sugarcane revealed the 

presence of a novel diazotrophic bacterium called 

Bacillus rhizosphaerae, which could raise plants' dry 

biomass [9]. 

Ardisia crenata is a species belonging to the 

genus: Ardisia, subfamily: Myrsinoideae, family: 

Primulaceae according to the APGІІІ classification 

(2009). Common names include Hen's Eyes, 

Christmas berry, Australian Holly, Coral Berry, 

Coral Ardisia, and Scratch Throat. [10].  

The leaves of Ardisia crenata are characterized 

by having special structures or nodes along the edges 

of the leaves sometimes they are referred to as the 

leaf gland, which is specialized glandular tissue that 

contains endophytic bacteria within it [11], the 

presence of endophytic bacteria is not limited to 

leaves only, as recent molecular studies have proven 

their presence in leaf nodules, bud tips, seeds, and 

ovaries [12], and this endophytic have beneficial by 

synthesizing defensive secondary metabolites or 

growth factors [11].  

This study aims to isolate bacteria from leaf 

glands (nodules) and seeds of the Ardisia crenata 

plant and diagnose them at the microbiological and 

molecular levels. 
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Material and Methods 

Isolation and purification of the bacteria from the 

leaf nodules and seeds of Ardisia crenata. 

Leaves that have mature glands (nodules) and 

fruits seeds of Ardisia crenata plant were separated 

and washed thoroughly with running water. Then 

leaves edges were carefully cutted using a sterilized 

scalpel with 0.5 cm. Subsequently, its and fruit seeds 

surface sterilized by immersed leaves in 96% ethanol 

for 1 minute  followed by 2 minutes in 3% sodium 

hypochloride (NaOCl) and immersed fruit seeds in in 

96% ethanol for two minutes, followed by 10 

minutes in NaOCl respectively. Then were cleaned 3 

times using sterile DW. and each one was separately 

crushed alone with 3.0 ml of liquid Nutrient Broth 

(NB) medium by sterile glass rod. After that, a single 

loopful of the suspension was scattered on to sterile 

plates of solid Nutrient Agar (NA) medium each one 

individually. At 28±2°C, the samples were incubated. 

A single well isolated colony was picked to solid NA 

medium in a petri plate and incubated after the purity 

and homogeneity of colony type was carefully 

examined through repeated re-streaked.  

Preparation of isolated bacteria cell suspension  

Suspension of the isolated bacteria were prepared 

by taking a loopfull of bacteria isolated from leaf and 

seeds individually after 24 hours and placed in a vial 

contain 20 ml from liquid Nutrient Broth medium 

and incubated for 24 hours at 28 °C in a shaker 

incubator (New Brunswick Scientific Co., Inc. 

Edison. N.J. USA) with100 r / min. rotational speed 

 Cultural characters  

Observed for Gram stain, color, and form of the 

cell colony for two types of bacteria isolates 

Antibiotics tests 

Tested the sensitivity the two types of bacteria 

isolated in this study by Disk diffusion method Based 

on the method of  [13], with the use of [10] types of 

prepared antibiotics 10 µg ml
-1

  Tetracycline, 10 µg 

ml
-1

  Cefotaxime, 30 µg ml
-1

 Norfloxacin, 10 µg ml
-1

 

Ciprofloxacin, 26 µg ml
-1

  Trimethoprim 

/Sulphamethoxazole, 10 µg ml
-1

  Chloramphenicol, 

100 µg ml
-1

  Nitrofurantion, 10 µg ml
-1

  Gentamicin, 

30 µg ml
-1

 Nalidixic acid, 10 µg ml
-1

 Ceftriaxone 

Subsequently, the bacteria were spread evenly on the 

surface of the Mueller-Hinton agar medium by 

dipping a sterile cotton swab into each bacterial 

suspension and spreading it over the medium more 

than once and in all directions, using sterilized 

forceps the antibiotics discs were placed on the 

medium and  softly pressed to ensure their adhesion. 

The plates were incubated at a temperature of 28°C 

for 24 hours. for determination the antibiotic test, the 

diameters of inhibition around the discs were 

measured using ruler and compare it with standard 

tables based on the Clinical and Laboratory 

Standards Institute to determine if they are sensitive, 

moderately sensitive, or resistant to antibiotics 

[14,15]. 

16S rRNA amplified and sequenced using 

Polymerase Chain Reaction (PCR). 

Genomic DNA of two types of bacteria were 

extracted used a genomic DNA purification kit 

(Geneaid company). 16S rRNA is amplified and 

sequenced used Polymerase Chain Reaction (PCR), 

where the GoTaq G2 Green Master Mix from 

Promega (USA) was utilized in a 20 µL volume 

reaction. To amplified the full region of the 16S 

rRNA gene  were  used  the universal primers 27F     

AGAGTTTGATCMTGGCTCAG and 1522R       

AAGGAGGTGATCCARCCGCA [16]. In 

accordance with the manufacturer's 

recommendations, (100 ng) of total template DNA 

and (1 µM each) of primer concentration were 

applied. 

Mix the reaction components to prepare the 

reaction mixture in Premix tubes. The following was 

the PCR program set for the 16S rRNA gene: 

following a 3 minutes denaturation at 95 °C, there 

were 30 cycles total, each cycle consisted of (30 

seconds of denaturation at 95 °C, 30 seconds of 

annealing at 55 °C, 1 minute of extension at 72 °C), 

and five minutes of final extension at 72 °C. The 

amplified products were visible on 1% agarose gel 

using Midori Green Advance DNA dye. A 100 bp 

DNA marker purchased from New England Biolabs, 

UK was used as a molecular weight marker. After 

being purified, the 16S rRNA gene PCR products 

were forwarded to the Psomagene sequencing 

company in the United States (USA) for sequencing. 

The sequence from the isolated bacterium was 

compared using the BLAST tool at the National 

Center for Biotechnology Information (NCBI) with 

the nucleotide database that is accessible at the Gene 

Bank. 

Results and Discussion 

Cultural characters of endophytic bacterial isolated  

The colonies of novel strains of the endophytic 

bacteria isolated from leaves glands (nodules) and 

seeds of Ardisia crenata which grown on solid 

nutrient agar (NA) medium with light yellow after 

incubation for 24 hours, and took a circular shape 

slightly convex for each types (Fig. 1. A,B). The 

results gave positive reaction to Gram’s staining. The 

findings presented above are consistent with the 

endophytic Bacillus bacteria that were isolated from 

several crops. Where the light yellow color of the 

colony belong to the Bacillus genus [17]. Previous 

studies have confirmed that bacillus bacteria are 

capable of producing a number of colors [18]. 
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Resistance and sensitivity to antibiotics 

The results of the two isolated bacteria in this 

study were shown on a Mueller-Hinton agar medium 

by measuring the diameter of the inhibition zone 

using ruler and resulting from 10 different types of 

antibiotics, as described in Table (1).  

16S rRNA sequencing  

The concentration of DNA extracted from the 

endophytic bacteria reached to 443 μg/ml, for 

isolated leaf bacteria and reached to 541 μg/ml, for 

isolated seeds bacteria with purty was 1.8 for two 

types. The results of the electrophoresis in 1% 

agarose gel of the  above chromosomal DNA 

amplified product by PCR using the specific primer 

of 16s rRNA gene showed the separation of a two 

band with a molecular weight of 1495 bp (Fig.2) 

similar to the molecular weight of the specific primer 

used. 

The 16S rRNA gene sequence nucleotide analysis 

findings in the DNA Blast program showed there is a 

99.29% similarity between sequence of leaves 

isolated bacteria and the sequence of Bacillus 

megaterium strain YSBM5 registered with the Gene 

bank in NCBI and there is a 92.02% similarity 

between sequence of seeds isolated bacteria and the 

sequences of Bacillus subtilis . and was given code 

PP215359.1 to seed isolated bacteria. After sending 

the results of nitrogenous bases sequences analysis of 

two isolates to the gene bank at the NCBI, the study 

was able to register it for the first time as a new 

strains and was given code PP213275.1 to leaves 

isolated bacteria and was known as Bacillus sp. JA 

Leaves (Fig.3). These findings are in line with 

numerous investigations into the possibilities of 

identifying genetic variation among the examined 

isolates through the technique of studying 

nitrogenous bases sequences conducted by the 

researcher [19] to isolate 13 endophytes bacteria 

from the leaves of both indigenous medicinal plants 

that grew naturally in the dry South Sinai 

region(Egypt) (Achillea fragrantissima and Fagonia 

mollis), where the researchers used DNA sequencing 

technology for 16S rRNA region. The results showed 

that 9 bacterial isolated from Fagonia mollis ,8 of 

this isolates belong to Bacillus genus and 1 isolate 

belong to Paenibacillus genus while 4 bacterial 

isolated from Achillea fragrantissima showed 3 

isolated belong to Brevibacillus genus and 1 isolated 

belong to Paenibacillus genus. The results of another 

study conducted by [20] which included the isolation 

Seven endophytic bacterial isolates  from the roots, 

stems, petioles, and leaves of healthy melon plant 

tissues in Yogyakarta and Central Java, Indonesia, 

and their genetic diversity was determined by 

molecular diagnostics of the 16s rRNA region 

between them. According to a molecular 

identification based on 16S rRNA gene sequence 

analysis, the putative endophytic bacteria were 

closely linked to the genera Burkholderia and 

Bacillus and was known as Bacillus sp. JA seed 

(Fig.4). 
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Fig. 1. Endophytic bacteria isolated form leaves glands (nodules) (A) and seeds (B) of Ardisia crenata grown on NA 

medium after 24 hour of inocubation.  
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TABLE 1. Resistance and sensitivity to antibiotic test 

Antibiotics (μg/ml) 
Bacteria isolated from 

Leaves glands (nodules) Seeds 

Tetracycline (10) S S 

Cefotaxime (10) S R 

Norfloxacin (30) S S 

Ciprofloxacin (10) S S 

Trimethoprim/ Sulphamethoxazole 

(26) 
S S 

Chloramphenicol (10) S S 

Nitrofurantion (100) S S 

Gentamicin (10) S S 

Nalidixic acid (30) S S 

Ceftriaxone (10) S R 

Fig. 2. Electrophoresis of the DNA amplified to the 16s rRNA region by PCR and isolated from the studied bacteria in 

1.0% agarose 

 

Fig. 3. Register the novel Bacillus sp. strain JA Leaves with code PP213275.1 in NCBI 
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Fig. 4. Register the novel Bacillus sp. strain JA seed with code PP215359.1 in NCBI 
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  والكشف عنها جزيئيا  Ardisia crenata عزل البكتريا الداخلية من الغدد الورقية ومن بذور نبات

خضر ليلجيهان خ
1

محمد عبد الهادي أمجد ،
1

 

  , كلية العلوم, جامعة الموصل, الموصل, العراقعلوم الحياةقسم 1 1

 
  خلاصةال

واظهرت النتائج نمو العزلتين باللون  Ardisia crenataعزلت البكتريا من غدد أوراق )العقيدات( وبذور نبات 

ساعة واخذت الشكل الدائري المحدب قليلا وكانت كلتا العزلتين موجبة لصبغة  24الأصفر الفاتح بعد حضنها لمدة 

جميع المضادات الحيوية المستخدمة في هذه الدراسة بينما الكرام.  كانت البكتريا المعزولة من غدد الاوراق حساسة ل

ميكروجرام/مل  10و Cefotaximeميكروجرام/مل 10البكتريا المعزولة من البذور كانت مقاومة فقط لـ 

Ceftriaxone أظهرت بيانات تحليل تسلسل الحمض النووي للقواعد النيتروجينية لجين .S rRNA16  بعد استخدام

(, تشابهًا NCBIرنتها مع قاعدة البيانات العالمية في المركز الوطني لمعلومات التكنولوجيا الحيوية )ومقا  PCRتقنية 

, YSBM5سلالة   Bacillus megaterium% بين تسلسل البكتيريا المعزولة من الأوراق وبكتريا99.29بنسبة 

,  في حين أن التشابه وصل بنسبة Bacillus sp. strain JA Leavesوبالتالي تم تسجيل العزلة لأول مرة باسم  

وتم تسجيلها لأول مرة باسم في   Bacillus subtilis% بين تسلسل البكتريا المعزولة من البذور وبكتريا 92.02

Bacillus sp. strain JA seed  فيNCBI. 

 Ardisia crenata, Bacillus sp., 16S rRNA ,PCR الكلمات الدالة:

 

 


