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BIKE\'s JouR\AL
FTCliminaiy Report

The Effect of Mifomycin C on the Recombination in Escherichia coli K. 12*

Jacob at a!. (1958) reported that \vheiT ultraviolet (UV)-ITradiated 14/1' were
mated witlt normal F~ cells, the frequency of the simultaneous intearation of
the linked markers into the recombinant chromosome \\, as consider abl , reduced,
though the rate of transfer of all the markers \\, as the same. It has been re orted
that the antibiotic initomycin C Ilas similar effects to UV lidht on bacteria and
phages (Shina 81 a/., 1958; 0ts\, lei a/., 1959; In jina at a/., 1959; 0tsujie/ a1. , 1960;
and Itiima 1961, 1962). The present paper shows that initomycin C also Ilas
the same effect as UV light o1T IJacterial recoinl)Ination

E. ,,!i K-12 fly'i L-118 (Lp~ B, ~) w, ^ us, d us ^ d. n, " and F1'678 (F-TL~T "
Lac~ Ml)'Gal~Lp~B, ~) \\, as used as a recipient. This 14/1 transfers chromo-

somal fragments of the O-TL-Gal I. Golon into F~ cells at hidh frequency. Donor
cells in the logarithmic phase of growth in nutrient broth were harvested I)y
centrifugation and resuspended in a minimum medium supplemented witlT I
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Fig. I. The Effect of Treatment of Hfr Cells with Milomycin C on the
Recombination frequency: Hfr 1-118 x W678

-.- the number of colony formers of H{r L-118; -x- Ihe number of TL'Sin' recombinants;
-,- Ihe number of Loc'Sinn recoinbino"is.
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* This study I, as been reportecl at 111e 32nd \leeting of the Genetic Society or Japan held in
Fukuoka in October, 1960 (Yuki and In jina)
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in. 'Irul of aspartate and were treated witlT various concentrations of initomycin
C (I-9I, glml) for. 15 minut. ^ at 37'0. A^ chin*, n in Fig. I, th, numl, ." of ,. I, ny
formin, ' cells decreased exponentialIy with increase in the concentration of inito-
my cm. Deoxyribonucleic acid (DNA) synthesis in 141'; cells \-\, as completely
inhilJited IJy 514glml and 711gjml of initomycin, IJut at a concentratioil of I 11glml,
DNA synthesis took place though at a lower rate than in the control. After
washiiw' with the minimum nTedium, these initomycin-treated 14n' cells were
mated witl\ non-treated F~ cells for. 60 minutes at 37 C and TL+ Sin recoin-
binants and Lac+Sin' recoinbinats were selected. The number of recombinants
also decreased exponential by according to the concentration of ITTitomycin, it
decreased less than the viability of the 14/1 cells (Fig. I). This seems to suggest
that some of the Initomycin-mactivated If/i' cells still I\ave the ability to donate
their chromosomes \\, hicl\ can then PI^, a normal role in recoinl)Inational events
in the recipient cells. Another possible explanatioiT is that milom\, cin treatment
of 14n cells enhances the recoinl)Ination rate

As can lie seen in Fig. I, the number of TL+Sin' recoinl, Inarits decreased
at the same rate as the Lac+Sin' recoinlJinants. This indicates that the rate of
transfer of the distal markers does not decrease so inuclT as that of the proximal

In other words, the chromosomes \\, hiclt \\, ere transfered from initomycin-
treated 11n' to female cells were not Iiroken down by the action of initomycin.
However, it was found that the genetic constitution of TL+Sin recombinants
was affected I)y treatment \\, ith milomycin (Table I). In the control cross, among

ones.

Table I

TL

The Genetic Constitution of TL'SinR Recombinants Derived from the Cross

Milomycin-treated H fr L-I 18 X W678

Tj

o

o

o

Loc Mb

o

o

o

o

o

o

o

the TL+Sin' recombinants examined, the frequency of TL+Tj Lac+Mb
13.3y, ; TL+T, s L, .+MbS , 12.47, ; TL+T, s L^.-Mbs , 41.07, and TL+T, ,*
L, .~Mb' , 29.57, . But, in th, .".,^ in whi. h 11n' colts treat, d with 7 Agjml
of initomycin were mated with normal F~ cells, the frequency of TL+Tj Lac+MIJ
re. .inI'mants war 1.07, ; TL+T, s L^,+MbS, 2.97, ; TL+T, s L^.-Mi, s, 36.2%

Total

14113.3?, I
13/12.4 I

43 141.0 I

31 129.5 I

3I 2.9 I

I 11.0 I

o

Marker of Hfr L. 118

Marker o1 W 678

5I 5.0?, I
10 110.0 I

44 144. 0 I

41 141.0 I
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3I 2.9%I
7I 6.7 I

33 131.4 I

61 158.1 I

I I 1.0 I
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7 1191ml

I I 1.0%I
3I 2.9 I

38 136.2 I

63 160. 0 I
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105 105
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and TL-Tj' Lac~A{I'' 60.0',' . This result clearly shows that the rate of SImul-
taneous integration of unselected markers of 14/1 \\, ith selective markers is reduced
by, the action of initomycin C.

The same results were obtained usintr another kind of H/i, Cavalli's 14n', whiclT
transfers O-Lac-LT segments of its cllTomosome to the Iecipients at hi. 'h frequency. .

In order to compare the erect of UV irradiation \\, ith that of in ionT ciii C,
UV-it radiated 14/1 L-118 cells were matecl \\, itIT Ilormal F- cells, and similar results
\\, ere o1, tained.

The anove results clearly sho\\, that initomvcin C has similar effects as UV
light o1T the genetic I'ecoml)Ination. Since durino IJacterial coiljuuation, c}, to-
PIasmic components of 11n' cells scarcely in Igratc into recipient cells, it call IJe
concluded that 111e cllTomosomcs of milomycin-treated 11n transfered to the female
cells suffer some dama, es \vlTiclT loosei} the linkaoe of the ryenetic ITTarkers in the
I'econTbinational events. Ho\\, ever the riteclTanism of Denetic recoinliination is
still o1, scure

TITc arithcr \\, Ishcs to cxpr, ;ss 1115 apprcciaiion to PIOl. I{. Kikka\\. a for' Ilis cncouragcnicnt
ancl criticisiil clui'Ing 11Tis \\. ork. Hc also \\. ishcs to Ihank Dr. 'F. in irua 101 I, is hclprtil SLiggcstions
ancl criticisit, 111IOUglTout Ihis \\. o1'k
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