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Summary 

C linical isola tes of Neisseria gonorrhoeae, Cam-
pylobacter jejuni. Escherichia coli, Shigella 
(lysenterute. Shigella boydii, Yersinia spp. and 
Salmonella s p p . w e r e s c r eened for the presence 
of p lasmids . A p p r o x i m a t e l y 8 0 % of these 
s trains h a r b o u r e d p lasmids ranging in molecu-
lar weight f r o m 1.0 to 45 x l()r> da l tons . 

Resume 

On a fait un test chez les isolcs a cl iniquc de 
Neisseria gonorrhoeae, Campylobacter jejuni, 
Escherichia coli. Shigella dysenteriae, Shigella 
hoydii. Yersinia s p p . , et Salmonella spp. pour la 
p resence de cles p lasmides . On a fait ce test 
chez qua ran te -c in ( | s t ra ins . P roche de 80% de 
ces s t ra ins tint c u les p lasmides avee le poids 
molecula i re de 1.0 a 45 x 106 dal tons . 

Introduct ion 

Plasmids a re ex t rac l i romosomal e l ements cap-
able of a u t o n o m o u s repl icat ion. They were first 
found m Enterobacteriaceae. but have since 
been ident i f ied in almost every bacterial g roup 
where they have been invest igated. Plasmids 
can be con juga t ive or non-conjugat ive . Bac-
terial p lasmids specify a wide variety of bio-
logical funct ions . Some of these include resist-
ance to ant ibiot ics | l . 2 | , to heavy metals [3.4). 
«<> ultraviolet radiat ion [5 | and to colicins [6|. 
Others include the ability to catabolize various 
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compounds [7,8], product ion of enterotoxin (9) 
and haemolysin [10]. 

T h e rapid development of techniques for 
studying bacterial plasmids has given the epi-
demiologist new tools with which to study 
bacterial infections. The availability of tech-
niques for the rapid isolation of plasmid D N A 
from bacteria, and the use of agarose gel 
electrophoresis to detect plasmids and io 
estimate their molecular weights, have enhanced 
the study of bacterial infection in many clinical 
microbiological laboratories [11-15]. Restric-
tion endonucleasc digests of plasmids D N A 
make it possible to ' type ' plasmids. 

A number of methods are being used in epi-
demiological studies of infections by bacteria 
e.g. ant ibiogram. biotyping, serotypmg, phage 
typing and lately plasmid profiles. However , 
plasmid profiles have been found to be o n e of 
the best characteristics for routine identification 
of bacteria originating from the same clone 
|16| . Thus , many workers [17,18] have em-
ployed plasmid profiles when studying the epi-
demiology of pathogenic bacteria. 

Material and methods 

Escherichia coli K-12 strains carrying plasmids 
of known molecular weights (molecular weights 
in parenthesis) were obtained from Dr J. R. 
Guest (University of Sheffield) or were from 
o u r own collection p B R 322 (2.6 x 10"), Rp4 
<36 x 10"). PGS9 (17.3 x 10"), p D O K I (13.3 x 
10"). pBR 325 (3.6 x 10"). Clinical isolates 
were: Escherichia coli (five strains). Salmonella 
spp. (six strains). Yersinia (one s train) . Shigella 
spp. (nine strains), Campylobacter spp. (14 
strains). Neisseria gonorrhoeae (10 strains). 
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Growth media 

Mucller-Ilinton (Difco Laboratories, De t ro i t , 
MI, U.S .A. ) or Brain Heart Infusion broth 
were used for culturing all strains. Bacteria 
were normally grown in 5 ml broth at 37°C o r 
42°C (for Campylobacter) for 16-18 h. Neisseria 
gonorrhoeae cultures were scraped from choc-
olate agar medium. 

Plasmid DNA isolation procedure 

This was carried out by the method of Birnboim 
and Doly |12), but with certain modification. 
Since our foremost objective was to screen for 
the presence of plasmids, certain procedures 
seemed unnecessary. Treatment with RNase 
was omitted, since the concentration of N a O H 
used was sufficient to remove RNA. As the 
phenol required re-distillation, chloroform 
alone was used instead of the phenol-
chloroform mixture. 

Bacteria were grown overnight. O n e and a 
half millilitres of the culture was poured into an 
[Sppendorf tube and centrifuged at 8000 x g 
for 2 min. The medium was removed by aspir-
ation and the bacterial pellet was resuspended 
in 100 |il of an ice-cold solution of: 50 m\ i glu-
cose, 10 mM Tris (pH 8.0). The mixture was 
hand-held for 5 min at room temperature . Then 
200 ill of freshly prepared 0.25 N N a o H , 1% 
sodium dodecyl sulphate (SDS) were added. 
The tube was closed and the contents were 
mixed by inverting the tube rapidly two or three 
times. The tube was held on ice for 5 min before 
150 nl of an ice-cold solution of potassium 
acetate (p! 14.8) were added. The tube was held 
on ice for 5 min and then centrifuged for an 

add i t i ona l 5 m i n a t 4 °C . T h e s u p e r n a t a n t was 
t r a n s f e r r e d to a c l e a n t u b e a n d a n e q u a l v o l u m e 
of c h l o r o f o r m w a s a d d e d . T h e c o n t e n t s w e r e 
mixed o n v o r t e x m i x e r a n d t h e n c e n t r i f u g e d for 
2 m i n . T h e s u p e r n a t a n t w a s t r a n s f e r r e d t o a 
n e w t u b e a n d t w o v o l u m e s of 9 5 % e t h a n o l were 
a d d e d t o p r e c i p i t a t e t h e D N A . 

A f t e r m i x i n g o n a v o r t e x m i x e r t h e t u b e was 
held at r o o m t e m p e r a t u r e f o r 2 m i n . T h e tube-
was t h e n c e n t r i f u g e d f o r 5 m i n a t r o o m t e m p e r -
a t u r e a n d t h e n t h e s u p e r n a t a n t w a s r e m o v e d . 
T h e l iquid in t h e t u b e w a s a l l o w e d t o d ra in 
a w a y by p l a c i n g it in a n i n v e r t e d p o s i t i o n o n a 
p a p e r t o w e l . O n e mi l l i l i t r e o f 7 0 % e t h a n o l w a s 
a d d e d a f t e r v o r t e x m i x i n g a g a i n b r i e f l y , the 
t u b e w a s c e n t r i f u g e d f o r 5 m i n . T h e s u p e r -
n a t a n t w a s r e m o v e d a n d t h e t u b e s w e r e in-
v e r t e d t o a l l o w t h e p e l l e t t o d r y . T h e p e l l e t was 
r e s u s p e n d e d in 5 0 pi o f T E b u f f e r ( p H 8 .0) . 

Agarose gel electrophoresis 

E l e c t r o p h o r e s i s o f D N A w a s c a r r i e d o u t on 
0 . 7 - 1 % a g a r o s e s l a b g e l s in T r i s - b o r a t e b u f f e r 
(89 niM T r i s - b o r a t e , 8 9 niM b o r i c a c i d , 25 m \ i 
E D T A p H 8 . 0 ) . A d y e s o l u t i o n , c o n s i s t i n g of 
b r o m o p h e n o l b l u e ( 0 . 2 5 % ) a n d s u c r o s e ( 4 0 % 
W / V ) in w a t e r , w a s a d d e d t o D N A s a m p l e s 
p r io r to e l e c t r o p h o r e s i s . E l e c t r o p h o r e s i s w a s 
ca r r i ed o u t in a h o r i z o n t a l s l a b g e l a p p a r a t u s . 
T h e ge ls w e r e r u n f o r 4 - 5 h a t 5 V / c m ( c o n s t a n t 
vo l t age ) . T h e ge l w a s s t a i n e d a f t e r e l e c t r o -
p h o r e s i s by i m m e r s i n g t h e ge l in w a t e r c o n t a i n -
ing e t h i d i u m b r o m i d e ( 0 . 5 p g / m l ) f o r 4 5 m i n at 
r o o m t e m p e r a t u r e . T h e s t a i n e d ge l w a s visual-
ized wi th a s h o r t w a v e u l t r a v i o l e t l i gh t t r ans i l lu -
m i n a t o r a n d t h e p h o t o g r a p h o f t h e p l a s m i d 
b a n d s o n ge l w a s t a k e n . 

Table I. Plasmid patterns of the strains screened 

Bacterial 
strains* No. screened 

No. h a r b o u r i n g 
No. harbouring more than o n e 

plasmids plasmid 

Escherichia coli 5 
Salmonella spp. 6 
Yersinia spp. I 
Shigella spp. 9 
Campylobacter spp. 14 
Neisseria gonorrhoeae 10 

'Some of these strains were resistant to commonly prescribed antibiot ics . 
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Fiji. I. Agarose gel electrophoresis of plasmids extracted Irom strains of Neisseria gonorrhoeae and Escherichia 
coll. From the left, columns 1-2. Escherichia coir, columns 3—12. Neisseria gonorrhoeae showing plasmid CI IK 
chromosomal DNA. 
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Fig. 2. Agarose gel electrophoresis of plasmids extracted from strains of Escherichia coli. and Shigella. From the 
left, columns 1-7. Shigella spp.; columns S— 12. Escherichia coli strains containing plasmids of known sizes. 

Results and discussion 

Figures 1 and 2 show agarose gel e lec t ro-
phoresis of p lasmids f r o m s o m e of the bacter ial 
strains. By using p lasmids of know n molecular 
weights, the molecu la r weights of the plasmids 
isolated f r o m these bac ter ia w e r e d e t e r m i n e d to 
be within the range of 1.0 x I()'*—45 x 10" 
daltons. T h e plasmid p a t t e r n s of the s t ra ins 
screened are shown in T a b l e I. 

Although m o r e s t ra ins will have to be 
screened be fo re unequ ivoca l conclusion can be 
drawn, it is in teres t ing to note that 8 0 % of these 
clinical isolates h a r b o u r p lasmids . S o m e of 
these plasmids p robab ly code lor ant ib iot ic re-
sistance. Fu tu re work in this a r e a will include 

detai l character izat ion of p lasmids . genet ic 
probing ol resistance genes and the s tudy of the 
funct ions of cryptic plasmids. 

This is to o u r knowledge the first repor t on 
plasmid isolation that was d o n e locally. 
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