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Abstract 　 A review summarised the plasmids of nonpa thogenic Corynebacterium.

Cor ynebacterium pekingense AS 1. 299 had plasmids, w hich could be induced by trea tment of

ethidium bromide ( EB) . Thei r molecula r sizes w ere 36. 2× 106 , 15. 2× 106 , 13. 0× 106 and 9. 8

× 106 respectiv ely , compared w ith 8 known plasmids o f E. coliv 517. AS 1. 299 st rain had no

plasmids o riginally. These inducible plasmids disappea red spontaneously f rom the ho st af ter

t ransfered to f resh media by the fi fth time.
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摘要　用溴化乙锭诱发质粒 , 溴化乙锭不同浓度对棒状杆菌基因组起不同作用 , 低浓度无作用 ; 高浓度消除质

粒 ; 适中浓度能诱发质粒。本试验诱发出 4种大小不同质粒 , 转种 5代质粒消失。
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　 　 Co rynebacteria are Gram-positiv e bacteria

w hich a re widely dist ributed in nature. One g roup

o f them, nonpathogenic co rynebacteria ( N PC) , a re

industrial impo rtant o rganisms. Al though they have

been used in fermental indust ry to produce amino

acids for about 30 yea rs, the basic g enetic know l-

edge of them is v ery scanty. Because of the interest

bo th in academic and indust rial applications, mo re

a ttention w as paid to the ex t rachromosomal genetic

elements o f this g roup o f o rg anioms[l～ 6 ] . Tw enty-

tw o plasmids ranging in size f rom 55 to 4. 2 Kb a re

known to present in 17 st rains o f N PC[7 ] . In some

st rains of N PC, plasmid DN A can no t be detected

al though many ef fo rts have been o ffered. In the last

fiv e years in the other industrial o rg anisms such as

st reptomyces and micromonospo ra, an UV induction

method w as reported to be employed to induce the

excision of a chromosomally integ rated plasmid to

become a free mul ticopy plasmid
[8, 9, 29 ] . But no re-

port w as read in N PC. Yet in our w o rk seeking rela-

tionship betw een bacteriophage resistance and plas-

mid, w e found tha t a glutamate-producer,

Corynebacterium pekingense AS 1. 299, had plas-

mids which could be induced by treatment of ethidi-

um bromide ( EB ) . Strain 1. 299 is a plasmid-free

st rain befo re EB trea tment. We have confirmed that

it had undetectable plasmid by using at least 7 pro-

cedures routinely used for plasmid isolation
[10～ 16 ]

.

Our prelimina ry w o rk repo rted here migh t devel-

oped a general method fo r obtaining plasmid DN A

from N PC and should faci li ta te i ts development

eventually as a vector fo r g ene cloning in N PC. The

phy sical map and elect ron micro scope picture o f the

inducible plasmid wi ll be repo rted later.

St rain 1. 299 and its sensi tive phage A2 were

purchased from China Commit tee for Culture Col-

lections of Microo rg anisms ( CCCCM ). E. coli V 517

used as a size reference o f plasmid DN A was kindly

giv en by the Depa rtment of Biochemist ry of Basic

M edical Insti tute of Chinese Academy o f M edical

Science. Bo th st rains were grow n at 28℃ in BPY

medium ( Perli ter: Beef ex t ract 5 g; Yeast ex tract 5

g; Po lypeptide 10 g; Gluco se 5 g; NaCl 5 g; pH 7. 0

- 7. 2; in solid cul ture, 15 g agar w as added ) . In-

ducing pla te w as prepa red by adding EB to the BPY

316 Guangxi Sciences, Vol. 4 No. 4, Novembe r 1997

DOI : 10. 13656 /j . cnki . gxkx . 1997. 04. 020



medium to a final concentra tion o f 0. 5μg /mL be-

fore used.

Cells to be induced w ere cultured at 28℃ in liq-

uid BPY. 0. 1mL of overnight cul ture and 0. 1mL o f

di lution of phage A2 w ere w ell mix ed, then poured

onto the inducing-plate by the pour plate procedure.

The plates w ere incubated at 28℃ unti l single

colonies be seen. The colonies w ere picked up for

further screening o f plasmid DN A. In this inducing

procedure, w e used phage A2 as a selection rema rk-

er because w e had found that the cells in which plas-

mids w ere induced became o f phage A2 resistance.

The co lonies resistant to phage A2 were deter-

mined in line wi th the presence of plasmid DN A by a

modification of Bibbs procedure
[10 ] . Cells to be test-

ed w ere spreaded on the BPY pla te and incuba ted a t

28℃ . The overnigh t cul ture w as ha rv ested f rom 1

cm
2
area of the plate and suspended in 100μL of TE

buffer containing ly so zyme 10 mg /mL and 34% su-

crose then placed a t 0℃ overnight. Cel ls were com-

pletely ly sed by adding 100μL o f 5% SDS and 100

μL o f HAS buffer ( pH 4. 5) . After lysis the cell de-
bris and the chromosomal DN A were precipi ta ted by

addition of 100μL o f 5 mol /L NaCl and centrifug at-
ed in Eppendorf cent rifuge. The supernatant ( con-

taining plasmid DN A) was carefully col lected for

further g el-electrophoresis analy sis. Aga ro se gel

electrophoresis w as perfo rmed wi th ho rizontal a-

ga rose gel at 3 V /cm in T AE-buffer at agaro se con-

centration of 0. 7% . Af ter elect ropho rosis, gel w as

stained w ith ethidium bromide ( 0. 5μg /m L) fo r 20

min. The bands of pla smid DN A was visualized un-

der 256 nm UV light.

In our resul ts, fo ur visuable plasmids DN A

bands could be reproducible. They w ere present in

the gel in addi tion to ch romosomal DN A while only

chromosoma l DN A was present w ithout the t reat-

ment o f EB. Their mo lecula r w eight w ere 36. 2×

10
6
, 15. 2× 10

6
, 13. 0× 10

6
and 9. 8× 10

6
respectiv e-

ly , compa red w ith eight known plasmids of E. coli

V 517. The inducible pla smide disapeared sponta-

neously f rom the host af ter transfered to fresh medi-

um fif th time ( Fig. 1) . Once the plasmids w ere in-

duced, the strain 1. 299 became of resistance to

phage A2 even af ter the inducible pla smids w ere

cured f rom the cel ls. We supposed that the looping

out of plasmid DN A from the host g enome migh t

have clo sed a host gene which encoding for a pro tein

responsible fo r sensi tiv ety to phage A2. This w as

comfi rmed by the fact w e observ ed that strain 1. 299

fi rst induced ( design as st rain 9901) became less

sensi tiv e to phage A2 and finally became completely

resistant to A2 af ter t ransfered in th e cells w as sti ll

high enough to maintain the phage sensitivi ty al-

though the ho st g ene encoding for the pro tein had

been clo sed by looping out of plasmid. And as the

times of t ransfer increased, the concentration of the

protein reduced to a lev el unable to keep phage sen-

si tiv ity and phage resistance occured.

Fig. 1

Pla smids, in some ca se, have a direct or indi-

rect inf luence on the sensi tivi ty o f host to bacterio-

phage. It was repo rted that bacteriophage W31

could replicate in Hfr strains but not in other F-con-

taining cells[17 ] . This sy stem is interesting, but ha s

not been studied ex tensiv ely. Duckw o rth postulated

tha t integ ration of the F factor had inactiv ated a

host g ene required fo r the abo rtiv e infection
[18 ] . Ob-

v iously , the mechanism is dif ferent f rom that in

corynebactetia w e mentioned above. Addi tion to

these tw o theo ries, the third was described by An-

derson tha t a salmonellae strain w hich had been sen-

si tiv e to 30 o f the typing phase was sensitiv e to only

9 af ter int roduction o f a R facto r
[ 19]
. The question is

still open to know whether there is ano ther w ay fo r

plasmid to inf luence the host on phage-sensi tiv ity.

Pla smids a re subcellar microo rganisms. They

are found in vi rtually all bacterial species; they are

probably present in most individual bacterial

cell s
[20 ] . In our opinion, there is no bacterium which

has no plasmid; there is bacterium which has no

plasmid; there is bacterium which has plasmid unde-

tectable. Due to the development o f new methods in

the last 10 yea rs [8～ 26, 21 ] , mo re and more plasmids
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were found to present in the species that had no

plasmids w ere detected befo re. M ost of th e new

methods, how ever, seem most likely sui table for

isolation plasmids presenting in cy toplasm. It is the

most impo rtant thing tha t the a t tention w as draw n

to the induction o f ex cision o f chromosomally inte-

g rated plasmid
[ 8, 9] . Many substances can be used as

inducing reagent. In our experiments, w e used EB

as plasmid-inducing reagent rather than plasmid-

curing reagent. We postula te that the plasmids inte-

g rated can be elimina ted by supplementing culture

medium with reagents. Th e elimination must have

been car ried out via ( 1) plasmids are induced from

the genome of ho st cell s into cy toplasm; ( 2) plas-

mids are cured from the cy toplasm. Plasmid, there-

fore, is able to be detected i f the fi rst step goes

slow ly enough. Inuzuka once repo rted that the sex

facto r in Hfr st rain w as cured f rom the ho st g enome

by sodium dodecyl sulface ( SDS) and he reasoned

that befo re the final elimination of F-factor , there

must have been a F period present
[22 ] . However, he

did not confirmed by experiment. Ul traviolet ligh t

( UV ) could also be used as plasmid inducing

reagent. Cohen and Paray had successfully per-

formed induction method to induce the excision o f

chronosomally integ rated plasmids f rom strepto-

myces and micromonospora respectively
[ 8, 9]

.

Since EB, SDS and UV are plasmid-curing

reagents, i t seems most likely that th e plasmid-cur-

ing reagents can play a ro le of inducing plasmid i f

the condi tion control i s sui table. In our w ork, in-

ducible plasmid w as no t found if the supplement o f

EB w as high beyond concentration of 1. 0μg /mL.

Low concentration probably functions in plasmid in-

duction while the high concentration in plasmid e-

limination.

Antibio tics, which w ere also used to cure plas-

mid in some bacteria
[23, 24 ]

have not been repo rted to

be a plasmid-inducing reagent yet. How ever, the

w idespread use of a g rea ter v ariety of antibio tics in

the last 30 yea rs ha s been accompanied by an in-

crease in mul tiple drug-resistance most of w hich is

plasmid-encoded[ 25～ 27] . The rapid increase in the

propor tion o f resistant bacteria, in people who have

been treated wi th antibio tics is due mainly to the se-

lection of R bacteria. The view is of ten expressed

tha t R plasmids have in some way been selected by

clones of cells so that most of the clone can dispense

wi th the plasmid when i t i s no t needed. ( Tha t is,

w hen there a re no antibiotics in the env ironment. )

When the selection pressure is reapplied, the few

cells in the clone w hich sti ll have a copy of the plas-

mid wi ll be selected. Recently , this general v iew of

R Plasmids as dispensable cell elements w as denied

by some autho rs because of being unreasonable and

plasmid undue emphasis on cells rather than genes

as the fundamental elements of evo lution
[28 ]
. It

seems to us tha t antibio tics probably have a function

to induce chromosomally integ ra ted plasmid looping

out of ho st genome. We also assume that this induc-

tion function is nonspeci fic. If the f regnents induced

happen to have a resistant g one, the drug resistance

occurs. The view , however, lacks experimental

suppo rt.

In summary, al though the mechanism of induc-

tion f ree plasmid in the pla smid deficient bacteria is

not known in detai l, and w e do no t have already the

g limmering of so lution to obtaining plasmid f rom in-

dust rial bacteria, induction may be a general method

to sreen valuable plasmid for academic and practical

porpose.
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