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Studies on the nature of competency, the ability of bacteria to 

absorb DNA nolaculae and undergo genetic transformation, in the traneform- 

ation eyatama of Stra~tococcua, Pnaumococcua and BaciUue. cemaua, ware 

reported recently. It wee ahoun that a factor, probably a protein, 

isolated fzom competent cells, wee capable of inducing competency in in- 

competent cella (Pakula & Ualczak, 1963; Toneaz b Hotchkiaa, 1964; Felkner i% 

wyaa, 19641. Tomadz & Hotchkiaa (1964) further ahowad that the transient 

nature of competency is due b the appaarence of an inhibitor, which 

interferea with the pmpagetion of competence. The nature of the macheniem 

determining competency in Bacillus aubtilia ia not yet understood. !bme 

correlation between tranaformation and apora formation wee indicated by 

Young & Spizizan (1961) and Neater (1964). Since mutants resistant to 

actimnycin D ware reported to have loet aporulating ability (Zlotnik, 19591, 

a wrralation between actinomycin resistance and tranaformebility was looked 

for. It was of intereat to search for n&ante that have lost transformability 

and could serve as test organisms in the atudy of the factors participating 

in the induction of competency, or determining a potential atage of compa- 

tancy. The experimenta praaentad hare describe the ieolation and wma of the 

characterjatics of euch mutants. 

EXPERIMENTAL 
The strain used in theaa experimenta was SB25, an indola and histidine 
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requiring B.eubtilie 168 (try;, hiei), Transformation experiments were 

carried out according to Anagnostopoulos & Spiriren (196l),with the modifi- 

cation reported by Mahler a& (1963). Mutants reeietant to ectinomycin 

were ieoleted by the gradient plate technique according to Szybaleki & 

Bryson (1952). Spore formation woe determined according to Schaeffer (1964). 

Culturee developing etepwiee increeee in resistance to actinomycin 

were examined for traneformebility at each level of resietance. It can be 

eeen in Table I that with rising resistance tc ectinomycin traneformability 

use gradually loot. Cells resistant tc as little as O.S,ug/ml showed e 90- 

9% lose of tranefonnebility, with the exception of etrain A9 which retain6 

a high degree of traneformebility. 

Table I 

The correlation betnean developing reeietance to l ctinomycin D 
and transformation in Leubtilis 

Strain Actinomycin NO. Per cent of Transformation 
reeietance traneformante transformation* p8r cent of 
level pg/ml per ml control** 

Al 0.2 7.0x103 0.017 17 

EXP.l A3 0.5 5.0x102 0.001 1 

A5 1.0 1 .ox102 0.0001 0.1 

A2 0.1 e.7x103 0.024 24 

EXP.2 A4 0.5 4.0x103 0.01 10 

A6 1 .o 1 .3x102 0.0005 0.5 

A7 0.5 6.0~10~ 0.0001 0.1 

EXP.3 Ag 0.5 3.0x104 0.02 20 

SB25 0.02 6.5~10~ 0.1 

Resistant e&ante to actinomycin were ieolated from actinomycin plates 
and etraakad on Tryptoee Blood Agar Base (BAB). 18 hre. culture8 eerved 
a8 inoculum for the tranmformetion experimenta. 

*Percent of traneformetion wee calculated from the total viable count. 

l *Trensfonnetion of the parent strain SB25 served as control. 
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Repeatad subcultures of the mutant strains on culture media devoid 

of ectinomycin, resultad in partial losa of resistance accompaniad in most 

cases by a considerable rise in tranetormebility. Examination of colony 

morphology of tha original mutants and the ubcultured strains revealed 

that colonies isolated from actinomycin were large, smooth with an uneven 

margin (51, whereas tha majority of the colonies found in the subcultured 

strains wars rough (RI. Both colony types differed from tha actinomycin 

sensitive parent strain. Since actinomyoin resistant strains (S) mutated 

with high frequency towards low resistance it was necaraary to keep the 

strains on media containing actinomycin for further experiments. 

Actinomycin resistant mutants were next tested for sporulating 

ability. It can ba seen in Table II that the efficiency of sporulation 

of ths mutant strains uas much lower than that of the psrant strain as 

manifested by the 100 told dacrease in sporulation in strain A7. Strain A9 

is again an exception. This strsin sporulated well even on BAB, a medium 

which usually supports sporulation poorly. 

Table II 

The correlation batwaen reaistanca to actinomycin, spore form&ion 
and transtonnetion in B.subtiUs 

Strain Actinomycin No. 
NO. resistance heat-resistant 

laval)ug/ml l5pO~Shl 

A3 0.5 1 .3x107 
A4 0.5 6.2~10~ 

A5 1 .o 7.3x106 
A6 1.0 1.0x107 
A7 0.5 1.2x106 
A9 0.5 B.Ox107 
SBZS 0.02 B.Bx107 

Per catt Par cant 
spores tranatormetion 

2.3 0.0006 
1.0 0.003 

I.2 0.00015 
1.7 0.0006 
0.25 0.00001 

18 0.03 
23 0.05 

Bacteria uera groun in the tranatornwtion mdium for 4 hrs; Smples ware 
taken for transformation experiment. The rest of culture was centrifuged and 
resuspended in nitrogen tree mineral madiua supplamented with glucose and 
incubated with aeration tot 20 hrs.(aporulation medium).The numbar of haat 
rasiatant spores was datarminad by heating tha culture for 10’ at BS°C and 
plating the appropriate dilutions on BAB. 
*The par cent of spores was calculated out of the total v-la count. 
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In order to find out uhether the aporas found in the mutant cultures 

ware produced by the Ltype autant or by the amall number of R-type rever- 

tents found in aach culture, which might explain the low number of aporaa, 

examination of single colonies derivad from haatad aporm suspensions uaa 

carried out. Inapaction of several hundred colonies derivad tram garmina- 

ting spores demonstrated the pravaIanc8 of S-type with wry tau R-type 

colonies present. This indicates that actinonycin resistant mutants S-type 

are capabk of aporulation although with poor efficiency uhich did not 

incraaae upon rapeatad aporulation cycles. When R-type m&ante uere allouad 

to apon~late, the percentage of spores roes to ZD-lDO$ of control. The 

etticiancy of transformation in these mutants reached in different strains 

lCLSD$ of that observed in the parent strain. 

DISCUSSION 

Mutants davalaping resistance to l ctinomycin, alao ahou poor trana- 

formability and reduced ability to form haat raaiatant eporaa. The correlc 

tion betuaen thaae three phenomena is not yet undaratood. Ceferrigt al 

(1964), studying the machanian of raaiatanca to actinomycin in &aubtiI& 

suggested that raaietance to actinomycin ia due to impamaability of the 

bacterial call well to the drug. It is conceivable that changes in cell 

aurtatia resulting in the appearance of raaiatance to l ctinomycin may alao 

affect DNA absorption, thus causing e loan or reduction in transformability. 

Experiments are underway to examine this amauaption. The correlation 

batueen spore toraation and tranefonnability is still ambiguous. Young & 

Spiriaen (1961) -ported on the poor tranatormability of a aporaleea n&ant. 

On the other hand, Schaaffer b Ioneaco (1959) described aporelaaa mutants 

that are-fully tranatormable. Actinomycin resistant autanta iaolated in 

this study ara hot aporeleaa but aporulated poorly. Such autante have been 

.tarmed oligo&omgenoua by Schaetter & Ioneaco (1960). It a mutation of 
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this kind results in some chsngas in surfscs antigens, a correImtion between 

spore form&ion, l ctinomycin resistance and transfoornution ten be visualized. 

However, actinomycfn resistance is not necesssrily correlated with reduced 

sfficiency of transform&ion end sporuIation, es can be seen from ths 

behaviour of strain A9. 

In the light o? the above observation, it is tempting to speculste 

on the possible connection between ths resistence to actinomycin D in &&& 

end its refractivity to trensformstion by DNA. 
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