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Cellular interaction within irradiated colonies

Masatoshi Sakka and Yukihiko Sato
Tohoku University School of Medicine

Research Code No.: 402
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HeLa S3 cells were allowed to grow logarithmically on a plate. When a colony had more than 50
cells, it was irradiated with 180 kVp X-rays and each cell in the colony was followed by time-lapse
cinemicrography in situ. Pedigrees were classified into 3 classes: A. all cells were viable, B. at least 1 cell
was lethal, C. all cells were lethal. Sister cells were identified immediately before irradiation and
viability of each sister was tested from 50 to 200 hrs after irradiation. On the assumption of independent
extinction, the combined frequencies of AxA, AxB etc above were calculated. Observation supported
this assumption when a colony was irradiated with 2000 rads. In a colony irradiated with 1000 rads,
however, observed frequency was significantly lower than expected. Number of cells in contact during
irradiation did not affect the time of cellular extinction. These experiments showed that extinction

in situ was independent on neighbouring cells but was dependent on sister cells when a dose was low.
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Table 1 Classification of pedigrees at different
times after X-irradiation of 20 Gy

Type of Time in hours after irradiation |
pedigrees | 50 | 75 | 100 | 125 | 150
A 55 24 5 2 —
B 4 7 13 9 6
C 12 35 46 55 60
Others* 3 8 10 8 8
Total 74 [ 74 74 74 T4

#  O-pedigrees and overaps.
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Table 1-1 Combination of observed pedigrees between sister cells at

different times after irradiation

Combination of Time in hours after single X-irradiation of 20 Gy

pedigrees between - wmm

sister cells 50 75 100 125 150
A 7% T S S | S e | S s N
A&B I 1
A&C 5 (+) 3 (=)
B&B 1 2
B&C 1 4 () 5(-) 4 (+)
C&C 6 (+) 6 (=) 7 (+) 8 ()
Others 4 4 I - B 5
Total 17 17 17 17 17

* DBoth sisters have pedigree A, etc.
A :all cells in a pedigree are viable
B : at least one cell in a pedigree is lethal
C :all cells in a pedigree are lethal

§ (=) :observed value is significantly lower than an expected value
(=) : no significant difference between observed and expected values
(+) : observed value is significantly higher than an expected value
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Tahble 2 Classification of pedigrees at different
times after X-irradiation of 10 Gy

Type of Time in hours after irradiation
pedigrees | 50 | 75 | 100 | 125 | 150
A 34 29 19 15 5

B 7 5 6 3 1

& 7 11 12 12 13
Others 3 6 14 21 32
Total 51 | 51 | 51 | 51 | s1

HAESERMERFEEE $408 75

Il D AR B8 OFRZEIE & IWAHE & DAk
42 S BN C ki DLEFE O My £ < R
DL, D E D iR Bl ST 0> A 3E e
Fhx Tuigu,

TG RO ORI b Y 7 ik —Y{ilib e
WO T MR Wik L b B LT oTh
%. FRGHARS0MEREC 8 U oM S B S v
fil LTt IR O MIBEEOIP54.75 =, LUTF 750
5,21, 100/%[H5.53, 125M5H5.20 Tl 4,362
e\, MRS 2 BB X S T s
hignz Ltk DN B LHOLMNTHS . HILE
SRl Ui MR oMl 4 2 LT o o
O R 92,64, SD 40.27, [E 1< 5 =
LL bCi3sE#999.46, SD 42.82,

2. 1,000% r (10Gy) offH

VSR DI = — <213 {iPH 1.46—22.00, sk
fii5.47, F#56.04, SD 6.04 CHICAF =— LT
Wi, TR o AR SE4527,9, SD 5.4C
o Toi BIRSIFCHI s BsTrha GL 2 B
S g,

1,000 Fi@gh= v = —AiilE #5840 5
BT TS O 3/ 413 —E 0k £ A
HWintEic. ficikboT A, B, C Jlofzs
0 #57 b 8 &% B2 % Table 2 ) Table 2—2 |2 773
<, ik o MFaREE L 50~ 1508 35 T I
FEEVC U THIZEMER T 5 b sk fodr
MEMER B ot LN THS.

B B 50RE IS B U e Sl S IR S v 2 ik

Table 2-2 Combination of observed pedigrees between sister cells at different times after irradiation

Combination of Time in hours after single X-irradiation of 10 Gy

pedigrees between

sister cells 50 75 100 125 150
A&A 10 (=) 7 (=) 4 (=) 2 (=)
A& | 30 2 () 2(=) | 1
A&C 3(-) 4 (=) 3 (=) 3(-) 2 (=)
Others 5 8 12 15 19
Total 21 21 21 21 |

Signs and symbols in this table are explained in Tahble 1.
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