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Abstract: Development and spread of bacterial resistance is usually attributed to the abuse of antibiotics. The 
emergence of resistance to different antibiotics is a particular problem when treating infections. The study aimed to 
evaluate plasmid profiles of different bacterial strains which proved to be multi drug resistant. Four strains of isolated 
Staphylococcus aureus (S. aureus), Escherichia coli (E. coli), Klebsiella pneumoniae(K. pneumoniae) and Pseudomonas 
aeruginosa (P. aeruginosa) were tested for their sensitivity to plasmid profile of the four selected isolates. S. aureus 
showed presence of plasmid with molecular weight (23.130 Kbp), E. coli showed presence of plasmid with molecular 
weight between (23.130 Kbp and 9.416 Kbp), K. pneumoniae showed presence of plasmid with molecular weight 
(23.130 Kbp) and for P. aeruginosa showed presence of plasmid with molecular weight between (23.130 Kbp and 
9.416 Kbp). These results indicated that the resistance to antibiotics for all isolates due to the presence of plasmids in 
all isolates. In conclusion drug resistance is serious problem over the entire world, the results showed that the 
resistance to antibiotics for all isolates was due to the presence of plasmids.  
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1. Introduction 

Development and spread of bacterial resistance 
is usually attributed to the abuse of antibiotics. The 
use of these agents for any infection in any dose and 
over any time period, forces microbes to adapt or die 
(Al-Bayati, 2008). 

 The microbes which survive are those that carry 
genes for resistance to antimicrobial agents 
(Nickerson et al., 2009). However, antibiotic 
resistance is not a single phenomenon, and many 
resistance mechanisms have been identified and 
analyzed for most clinical pathogens and almost all 
antibiotics for clinical use (Hall et al, 2003 &Jarvis 
et al., 2007).  

Antibiotic resistance probably has different 
origins and must be as ancient as antibiotic synthesis 
(DeLeo & Chambers, 2009: Aiello et al., 2006 and 
Alarn et al., 1994). Resistance genes pre-existed in 
nature, in soil and water, and their presence was 
probably related to the production of antibacterial 
agents synthesized naturally in environment by 
saprophytic organisms (Hughes et al., 2002 &Jones, 
2003). Global epidemiology of 

Haung and Rybak (2005) showed that, the 
cefepime has broad spectrum activity against gram 
negative and gram positive organisms. The authors 

demonstrated that the combination of cefepime with 
vancomycin, linezolid or quinupristin dalfopristin had 
an improved or enhanced effect against methicillin 
resistance Staphylococcus aureus. Whether resistance 
is intrinsic or acquired bacteria share pathways to 
induce resistance to antimicrobial agents (Bonfiglio et 
al., 1998). These pathways include enzymatic 
degeneration or modification of antimicrobial agents, 
decreased uptake or accumulation of antimicrobial 
agents, altered antimicrobial target, circumvention of 
consequences of antimicrobial action (Cirioni et al., 
2007), uncoupling of antimicrobial agents–target 
interactions and subsequent effects on bacterial 
metabolism or any combination of the above 
mechanisms (Jeljaszewicz et al., 2000). 

Extensive resistance of antibiotic has been 
developed in gram-negative bacteria due to both 
innate resistance in some species and the fact that they 
are highly adapted at acquiring antibiotic resistant 
determinants from each other (Waterer and 
Wunderink, 2001 and Klein et al., 2007). 

It was noted that some strains of E. coli and K. 
pneumoniae acquired plasmid-mediated resistance to 
third generation cephalosporin that can spread from 
species to species and are usually blocked by 
lactamase inhibitors (de Lencastre et al., 2007). 
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Following the over use of the expanded spectrum 
cephalosporins, sever outbreaks by expanded 
spectrum ß-lactamases producing E. coli and K. 
pneumoniae have been reported (Waldron &Lindsy, 
2006). High resistance of trimethoprim in members of 
the family Enterobacteriaceae is most often caused by 
acquired plasmid that encodes dihydrofolate reductase 
(DHFR) less sensitive than the chromosomal enzyme 
to inhibition by trimethoprim (Hamouda, 2000 and 
Klevens, 2007). 

Widespread quinolone resistance has been 
observed in clinical isolates of multidrug –resistant 
bacteria such as methicillin- resistant S. aureus and 
coagulase–negative Staphylococcus, this may be 
attributed to mutation in the gyIA genes encoding the 
A subunits of gyrase and topo IV, and thus the 
effectiveness of newer quinolones against these 
pathogens will depend on their ability to overcome 
existing resistance due to specific point mutation and 
inhibit targets simultaneously, thereby lowering the 
likehood of stepwise resistance development 
(Roychouldhury et al., 2001 and El Behedy et al., 
2000). 

Plasmid typing or plasmid fingerprinting, is a 
relatively new addition to the typing systems used in 
clinical microbiology. Plasmid DNA content is a 
unique and relatively stable characteristic of most 
bacteria, and such it has gained importance as an 
epidemiologic tool. Preparing plasmid is a relatively 
simple, inexpensive procedure and the same 
methodology applied to most microorganisms. In 
many cases plasmid profiles offer a higher level 
(Domenico et al., 1992). 

Plasmid from one strain can be distinguished 
from those of another on basis of their molecular 
sizes. Plasmid size is expressed as the number of kilo 
base pairs of DNA and is determined electrophoretic 
nitrogen in agarose gels. The genetic information 
encoded on plasmid DNA can define or influence 
other typing system used in clinical microbiology, 
including the biotype, serotype and antibiotic 
susceptibility of particular strain (Tompkins, 1985).  

Aim of the work: to detect plasmid profiles of 
some bacteria strains which proved to be multidrug 
resistance, also to detect their protein fingerprint to 
revel the association of their resistance and protein 
bands.  

 
2. Materials and Methods 

This study was carried on four isolated strains 
from patients admitted to King Abdulaziz University 
Hospital; the strains were investigated and revealed 
multidrug resistant to many chosen antibiotics.  

 All the previous isolated strains were subjected 
to the following: 

1-Antibiotic susceptibility testing: -   

Bacterial strains isolated from different 
infections from immunocompromised patients were 
tested for their antimicrobial sensitivity by standardized 
disc diffusion technique according to (Collee et al., 
1989). 

The isolates were tested against 18 antibiotics 
namely; Imipenem, Cefotaxime, Gentamicin, Velosef, 
Chloramphenicol, Rifampicin, Streptomycin, 
Tetracycline, Flummox, Penicillin, Vancomycin, 
Amoxicillin, Oxacillin, Negram, Duricef, Sxt, 
Erthromycin, and Ampicillin. 

- The four detected multidrug resistant S. aureus, 
E. coli, K. pneumoniae and P. aeruginosa were used for 
plasmid recognition. 
 
2- Plasmid profile:  

Detection of Plasmid DNA in the four tested 
strains was done according to (Maniatis et al. 1982). 
A- Isolation of plasmids of the multiple drug resistant 
strains (Suzuki  et al, 1978): - Each strain of all the 
selected multidrug MRSA strains were grown in 5 ml 
of Luria broth (L-broth) overnight at 37ºC. The cells 
were harvested by centrifugation then supernatant 
was poured off, and the pellet was resuspended in 
solution 1 (glucose, EDTA and Tris hydrochloride) 
then mixed by inversion and left in ice for 15 min. 
- Solution II (sodium hydroxide and SDS), was added 
and mixed by vortexing and left on ice for 5 min, 
then solution III (potassium acetate) was added and 
vortexing left on ice for 30 min, and centrifuged for 5 
min at 4ºC. The supernatant containing plasmids was 
precipitated by phenol/ chloroform and ethanol at -70 
ºC for30 min then centrifuged for 10 min at 4 ºC at 
full speed (1500rpm). The supernatant was poured off 
and a tiny amount of precipitate plasmid DNA 
separated. 
- The pellet was re-suspended in Tris EDTA buffer, 
then plasmid DNA was put in a tube and buffer was 
added. The samples were loaded to 0.8 % agarose gel 
and molecular weight markers (λ Hind DNA marker) 
were run. 
3- SDS-PAGE Protein Electrophoresis: 

(Hartinger et al, 1996) 
  Agarose gel was prepared according to 
(Sambrook et al., 1989), then samples of plasmid DNA 
preparations were loading in the well of agarose gel and 
a 100-v current was run. The gel was transformed for a 
staining tray containing water mixed with ethidium 
bromide for at room temperature, then transformed to 
second tray of water for washing. The gel was visualized 
by ultra violet ray at 320 nanometer (nm) wave length. 
 
3. Results 

Figure (1) Revealed that, the plasmid profile of 
the four selected isolates Lane (2) for S. aureus 
showed presence of plasmid with molecular weight 



 Life Science Journal 2015;12(1)        http://www.lifesciencesite.com 

 

3 

(23.130 Kbp), Lane (3) for E. coli showed presence 
of plasmid with molecular weight between (23.130 
Kbp and 9.416 Kbp), Lane (4) for K. pneumoniae 
showed presence of plasmid with molecular weight 
(23.130 Kbp) and Lane (5) for P. aeruginosa showed 
presence of plasmid with molecular weight between 
(23.130 Kbp and 9.416 Kbp). These results indicated 
that the resistance to antibiotics for all isolates due to 
the presence of plasmids in all isolates. 

Figure (2) showed protein electrophoregram 
(scan of protein profiles or finger print of the total 
cellular protein of the vegetative cell). 

Figure (3) shows the protein finger print 
technique was carried out for the selected isolates to 
confirm the identification of isolates. Results 
presented in Figs (2 and 3) and tables (1, 2 and 3) 

showed that, in the electrophoregram (scan of protein 
profiles or finger prints of the total cellular proteins of 
the vegetative cells of tested isolates No. (19 u, 20 u, 10 
u and 30 s) were fractionated in denatured gel by 
electrophoresis (SDS-PAGE) and the protein bands 
revealed from 13 to 25 discrete protein bands. The 
protein profiles isolates (No 19 u. 20 u, 10 u and 30 s) 
contains 18, 13, 15 and 25, respectively, as in table (1, 
2 and 3) and fig (2) which showed the comparison of 
protein patterns from 4 isolates were similar 
especially in the high molecular weight parts of the 
gels except the last isolate no (30 s) which diverse 
from the other isolates which the highest molecular 
weight was 126.029. Most of the bands in each isolate 
could be matched with bands in each of the others.  

 
Table (1) The number of the bands of protein and molecular weight of highest concentration of protein band in 
relation to (SDS-PAGE). 
Bacterial strains Total No of bands MW of highest cone of protein 
1 18 173.735 
3 15 230.25 
4 25 126.029 
 

Table (2): Molecular weight of protein products of field collected isolates No (K. pneumoniae, P. aeruginosa E. 
coli and S. aureus). 

M.W. values;  
Band 1 

Lane 1 Lane 2 
173.735 

Lane 3                                     | Lane 4 Lane 5 
209 231.578 230.25 126.029 

Band 2 124 134.724 178.03 168.091 120.748 
Band 3 80 119.449 120.748 134.724 116.858 
Band 4 49.1 98.701 96.339 118.8 108.541 
Band 5 34,8 87.417 82.356 100.501 102.936 
Band 6  79.093 57.657 85.853 93.455 
Band 7  72.909 52.789 71.433 87.417 
: Band 8  61.85 46.227 59.098 82.842 
| Band 9  55.955 42.227 53.739 76.491 
i Band 10  52.789 31.409 43.996 71.796 
Band 11  41.487 26.544 40.451 61.364 
Band 12  37.033 19.173 34.063 58.875 
Band 13  33.178 16.372 27.871 56.693 
Band 14  29.64  19.763 54.395 
Band 15  26.102  14.898 51.279 
Band 16  22.269   47.797 
Band 17  16.667   45.902 
Band 18  13.866   42.67 
Band 19     40.451 
Band 20     36.736 
Band 21     34.653 
Band 22     32.884 
Band 23     30.525 
Band 24     27.576 
Band 25     17.404 
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Table (3): RF-values of protein products of field collected isolates No (K. pneumoniae, P. aeruginosa, E. coli and S. 
aureus). 
R.F. values Lane 1 Lane 2 Lane 3 Lane 4 Lane 5 
Band 1 0.043 0.088 0.011 0.013 0.16 
Band 2 0.164 0.145 0.083 0.096 0.173 
Band 3 0.305 0.177 0.173 0.145 0.184 
Band 4 0.539 0.239 0.246 0.179 0.209 
Band 5 0.722 0.276 0.295 0.233 0.226 
Band 6  0.308 0.44 0.282 0.256 
Band 7  0.336 0.492 0.344 0.276 
Band 8  0.404 0.579 0.427 0.293 
Band 9  0.457 0.658 0.481 0.32 
Band 10  0.492 0.765 0.605 0.342 
Band 11  0.637 0.827 0.65 0.48 
Band 12  0.694 0.921 0.731 0.43 
Band 13  0.742 0.957 0.81 0.449 
Band 14  0.788  0.914 0.474 
Band 15  0.833  0.976 0.511 
Band 16  0.882   0.556 
Band 17  0.953   0.581 
Band 18  0.989   0.622 
Band 19     0.65 
Band 20     0.697 
Band 21     0.724 
Band 22     0.746 
Band 23     0.776 
Band 24     0.814 
Band 25     0.944 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure (1): the plasmid profile of the four selected isolates. 
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Figure (2): Protein electrophoregram. 

 

 

 
Fig (3): Densitometric analysis of protein using software data analysis for gel proanlyzer 3.0 and IBM compatible 
personal computer. 
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4. Discussion 
Multidrug resistance (MDR) is emerging problem 

in the clinical management of bacterial infections 
(Balkhair et al., 2014). The ongoing explosion of 
antibiotic-resistant infections continues to plague 
global and US health care. Meanwhile, an equally 
alarming decline has occurred in the research and 
development of new antibiotics to deal with the threat 
(Spellberg et al., 2008). Enterobacteriaceae isolates 
resistant to multiple antibiotics have been reported 
from several parts in the world (Hall et  al . ,  2003)  

Plasmid DNA profile can be used as an 
epidemiological marker, but in combination with 
other typing methods and with antibiotic resistance 
patterns to characterize the circulation of clinical 
strains and the spread of resistance in these bacteria 
(Millesimo et al, 1996; Miller and Diep, 2008).  

The results of this study revealed that among four 
chosen multidrug resistance strains S. aureus, E. coli, 
K. pneumoniae and P. aeruginosa plasmid was detected 
with sized from 83 - 175 Kbp. This was in accordance 
with Gerhardt (1994). 

 demonstrated that MDR E. coli and K. 
pneumoniae isolates harbored significantly more (≥3) 
plasmids compared to their non-MDR counterparts, 
which carried ≤2 plasmids (p<0.01) (Huang et al., 
2012).  

The plasmids isolated from MRSA strains were 
mostly smaller than 7601 bp, the other measured 
plasmids were M.W 7 601 bp and thus may be 
considered responsible for chloramphenicol, 
tetracycline and erythromycin resistance (Novic, 
1989). 

Our results in agreement with that found by 
Skurray et al., (1988) who found that, Australian 
MRSA isolates may harbor up to three different 
plasmids, small (1.6-Kb) cryptic plasmids, 4.5-Kb 
chloramphenicol resistance plasmids, and 20-42 Kb 
plasmids which encoded resistance to antiseptics, 
disinfectant, trimethoprim, penicillin, gentamicin, 
tobramycin, and kanamycin. Our study found that the 
tested MRSA strains contained plasmids, but the 
strains did not detect common plasmids that correlated 
with multidrug resistance in any isolated Gram-
positive cocci species.  

Our results were not in accordance with Mowafy 
et al., (1990), and Grubb (1990)they concluded that, 
there was a lack of correlation between Plasmid 
profiles and multidrug resistance could be explained 
that many of the resistance determinants were 
chromosomally mediated. On the other hand, some of 
R determinants were part of the transposable DNA 
sequences that can integrated into the undergo 
translocation to multiple chromosomal and plasmid 
sites (Fluit et al., 2001; Tohamy et al., 2006; 

Malachowa & Deleo,2010; Karthikeyan  et al., 
2010). 

Also plasmids can be spontaneously lost from 
readily acquired strain as they are extra chromosomal 
and are not part of the chromosomal genotype that 
defines the host strains (Arebeit, 1999). 

The protein finger print technique was carried 
out for the selected isolates to confirm the 
identification of isolates. Our results showed that, in 
the electrophoregram (scan of protein profiles or 
finger prints of the total cellular proteins of the 
vegetative cells of tested isolates (No.19 u, 20 u, 10 u 
and 30 s) were fractionated in denatured gel by 
electrophoresis (SDS-PAGE) and the protein bands 
revealed from 13 to 25 discrete protein bands. The 
protein profiles isolates (No 19 u. 20 u, 10 u and 30 s) 
contains 18, 13, 15 and 25, respectively, showed that, 
the comparison of protein patterns from 4 isolates 
were similar especially in the high molecular weight 
parts of the gels except the last isolate no (30 s) which 
diverse from the other isolates which the highest 
molecular weight was 126.029. Most of the bands in 
each isolate could be matched with bands in each of 
the others.  

Diab et al., (2004) found that, certain protein 
bands were observed in S. aureus. Two bands with 
molecular sizes of 105 and 55 Kbp were detected 
before and disappeared after plasmid curing. The 
disappearance of such protein bands with the plasmid 
curing and loss of antibiotic resistance comprises a 
definite observation and good evidence to suggest a 
possible co-relation. The disappearance of some bands 
in the protein pattern of plasmid-cured isolates 
indicates these protein genes are either located in 
plasmid DNA like ß -lactamases genes or as 
chromosomal genes but under the control of one or 
more plasmid genes.  
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