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Colony Forming Ability of X-irradiated Hel.a $3 Cells
By

Kouji Masuda
Department of Experimental Radiology
(Director: Prof. Haruma Yoshinaga)
Faculty of Medicine, Kyushu University, Katakasu, F ukuoka, Japan

The colony forming ability of X-irradiated HelLa S3 cells was studied by means of single cell culture
method. Eagle minimum essential medium (1959), supplemented with 20%, calf serum, 50 pg of strep-
tomycin and 50 units of penicillin per milliliter, was used.

Assuming a colony having more than 50 normal cells at the end of incubation developed from a single
surviving cell, and applying this assumption at 10, 14, or 18 days after irradiation:

1) The surviving fraction 10 days post irradiation equalled the surviving fraction at 18 days.

2) The average size of surviving colonies 18 days post inoculation exceeded that at 10 days.

3) For abortive colonies, size distributions were equal at 10, 14, or 18 days after inoculation, and no
increase in colony number was observed by incubation period, and

4) Medium replacement 7 days after inoculation did not affect cell reproductive survival.

Non-irradiated cells which divided into more than 20 cells 14 days after inoculation continued to
multiply and grow.

These findings support the criterion for survival that a colony having more than 50 normal cells at the
end of 10-18 days incubation developed from a single surviving cell.

Cell reproductive capacity was depressed by X-irradiation. The average size of survival colonies
varied inversely with dose. The per-centage of abortive colonies per dish— especially isolated giant cell
colonies—varied directly with dose.

The dose-response curves and survivai colony size distributions suggest that the damage which caused
delay in division may differ from that which caused loss of cell reproductive capacity.

Analysis of abortive colony size distributions by dose, suggests that dose variation resulted in various

mechanisms which caused the loss of cell reproductive ability.
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Fig. 1. HeLa S3 cells clonal growth curve
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Fig. 2. Variance of colonies having more than.
a limited number of cells, by incubation perio-
ds after irradiation (181 rads)
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Table 1. Surviving and abortive colony size in control and irradiated culture,
) by incubation periods.
Surviving colonies counted Abortive colonies counted
Incubation Average Cell number

period (days) Number diameter 4 SD(mm) Nurnber per colony4SD
Control

10 668 0.652 + 0.189 111 26.2 4- 6.7

14 849 1.146 4 0.333 50 18.6 4- 5.1

18 485 2.084 + 0.663 17 16.2 4- 7.0
181 rads irradiated

10 424 0.538 + 0.152 317 16.5 4- 6.6

14 709 0.955 + 0.326 267 15.7 + 7.3

18 657 1.424 + 0.515 160 12.4 4- 5.7

Tig. 3. Variation of survival colony size distri-
butions of X-irradiated and, non-irradiated
HeLa &3 cells by incubation periods.
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Fig. 4. Distribution of abortive colony size of
X-irradiated and non-irradiated Hela S3 cells,

by incubation periods.
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‘able 2. Surviving and abortive colony size at 14 th day after X-irradiation, by dose.

Surviving colony

_ abortive colony (.|

Number Number
Dose  of cells of

Average diameter (
(rads)  plated colonies Number £ SD (mm) Number |colony/

total per Survival

% in ‘) number
colony (%)

0 404 333 327

165 1210 442 341

280 3620 496 321

405 10900 469 199

513 32700 508 121

654 98400 693 66
Total 2041 1375

1.505 4 0.397 6 2 19.7 100
1.130 4 0.456 101 23 14.7 34.7
0.979 + 0.406 175 35 13.6 10.9
0.853 + 0.380 270 58 10.7 2.26
0.748 + 0.294 387 76 7.2 0.455
0.666 =+ 0.240 627 90 3.60 0.083

1566

plating efficiency: 81.89,

Fig. 5. Dose response curve of HelLa S3 cells
reproductive capacity
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Fig. 6. Surviving colony size distribution 14 days
after X-irradiation, by dose.
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Fig. 7. Abortive colony size distribution 14 days after X-irradiation, by dose.
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Fig. 8. Variation of the average number of di-
visions of which non surviving cells are capable.
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