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Expression of Jun and p53 Genes from the Brain of Rats
Irradiated with ®°Co v-ray
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Ha Chung Chun, M.D.* and Myung Za Lee, M.D*

Department of Biochemistry, College of Medicine, Hanyang University
*Depan‘ment of Therapeutic Radiology, Hanyang University Hospital

Damage produced by radiation elicits a complex response in mammalian
cells, including growth rate changes and the induction of a variety of genes
associated with growth control and apoptosis.

At doses of 10,000 cGy or greater, the exposed individual was killed in a
matter of minutes to a couple of days, with symptoms consistent with pa-
thology of the central nervous system(CNS) including degenerative changes.
The nature of the damage in irradiated cells underlies the unique hazards of
ionizing radiation. Radiation injury to CNS is a rare event in clinical medi-
cine, but it is catastrophic for the patient in whom it occurs. The incidence
of cerebral necrosis has been reported as high as 16% for doses greater
than 6,000 cGy.

In this study, the effect of radiation on brain tissue was studied in vivo. Jun
and p53 genes in the rat brain were induced by whole body irradiation of rat
with 60Co in doses between 1 Gy and 100 Gy and analyzed for expression
of jun and p53 genes at the postirradiation time up to 6 hours. Northern
analyses were done using 1.8 Kb & 0.8 Kb-pGEM-2-JUN/Eco RI/Pst |
fragments, 2.0 Kb-php53B/Bam HI| fragment and 4.1 Kb-pBluescript SK--
ACTIN/Eco Rl fragment as the digoxigenin or (a**P)dCTPlabeled probes for
Jun, p53 and B-actin genes, respectively.

Jun gene seemed to be expressed near the threshold levels in 1 hour after
irradiation of ®°Co in dose less than 1 Gy and was expressed in maximum at
1 hour after irradiation of ®°Co in dose of 30 Gy. Jun was expressed
increasingly with time until 5 or 6 hours after irradiation of *°Co in doses of
1 Gy and 10 Gy. After irradiation of ®*°Co in dose between 20 Gy and 100
Gy, the expression of Jun was however increased to peak in 2 hours and de-
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creased thereafter.

p53 gene in this study also seemed to be expressed near the threshold
levels in 1 hour after irradiation of °Ce in dose less than 1 Gy and was
expressed in maximum at 6 hours after irradiation of ®*°Co in dose of 1 Gy.
p53 was expressed increasingly with time until 5 or 6 hours after irradiation
of %°Co in dose between 1 Gy and 40 Gy. After irradiation of °°Co in
doses of 50 Gy and 100.Gy, the expression of p53 was however increased
to peak in 2 hours and decreased thereafter. The expression of Jun and
p53 genes was not correlative in the brain tissue from rats.

It seemed to be very important for the establishment of the optimum
conditions for the animal studies relevant to the responses of genes
inducible on DNA damage to ionizing radiation in mammalian cells. But
there are many limitations to the animal studies such as the ununiform
patterns of gene expression from the tissue because of its complex
compositions. It is necessary to overcome the limitations for development of

in situ Northern analysis.
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Fig. 1. Preparation of jun, p53, and actin gene-containing restriction fragments as probes in Northern
analysis.

(A) Analytic restriction of the plasmids containing jun(pGEM 2-JUN), p53(pho53B-p53), and actin
(pBluescript SK-ACTIN) genes
lane AE: V517(Size marker for covalently closed circular form DNA)
lane B,G: pGEM 2-JUN
lane C: pGEM 2-JUN/Eco RI/Pst |
lane D,L.: 1 Kb ladder DNA(Size marker for linearized DNA)
lane F: pGEM 2-JUN/Eco RI
lane H: pBluescript SK-ACTIN/Eco Rl
lane I: pBluescript SK-ACTIN
lane J: phos36-p53/Bam HI
lane K: pho538-p53
(B) Preparative restriction of pGEM 2-JUN, php538-p53, and pBluescript SK-ACTIN
lane AH,Il: 1 Kb ladder DNA(Size marker for linearized DNA)
lane B: pGEM 2-JUN/Eco RI/Pst |
lane C,FK: V517(Size marker for covalently closed circular form DNA)
lane D: pGEM 2-JUN
lane E: pBluescript SK-ACTIN
lane G: pBluescript SK-ACTIN/Eco Rl
lane J: php538-p53/Bam HI
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Fig. 2. Northern analysis of the expression of jun by the irradiation of ¥ -rays using Cobalt 60
(A) Slot blot analysis using Digoxigenin labelling and detection system.
*Brain RNA(30ug per lane) of which group was irradiated using Cobalt 607 —rays and was analyzed
according to the radiation dose and the postirradiation time as follows; lane 1:1 Gy-1 H(hour); lane
2:1 Gy-2 Hs lane 311 Gy-3 H; lane 4:1 Gy-4H; lane 5:1 Gy-5 H; lane 6:1 Gy-6 H; lane 7:10 Gy-1
H; lane 8: 10 Gy-2 H; lane 9:10 Gy-3H; lane 10: 10 Gy-4H; lane 11: 10 Gy-5H; lane 12: 10 Gy-6H;
lane 13: 20 Gy-1H; lane 14:20 Gy-2H; lane 15:20 Gy-3H: lane 16: 20 Gy-4H; lane 17: 20 Gy-5H;
lane 18: 20 Gy-6H; lane 19 30 Gy-1H; lane 20: 30 Gy-2H; lane 21: 30 Gy-3H; lane 22: 30 Gy-4H;
lane 23:30Gy-5H; lane 24:30Gy-6H:; lane 25:40Gy-1H; lane 26: 40Gy-2H; lane 27: 40Gy-3H; lane 28
40Gy-4H; lane 29: 40Gy-5H: lane 30: 40Gy-6H: lane 31: 50Gy-1H; lane 32: 50Gy-2H; lane
33:50Gy-3H; lane 34: 50Gy-4H; lane 35 50Gy-5H; lane 36: 50 Gy-6H; lane 37: 100 Gy-1H; lane 38:
100 Gy-2H; lane 39: 100 Gy-3H; lane 40: 100 Gy-4H; lane 41: 100 Gy-5H: lane 42: 100 Gy-6H;
lane 43: Digoxigenin-labelled control DNA(pBR328); lane 44: jun-negative control RNA(28S and 18S
RNA from Saccharomyces cerevisiae); lane 45: Cobalt 60-negative control RNA(total RNA of brain
tissues from nonirradiated rats)
(B) Identified expression of jun by autoradiography
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Fig. 3. Northern analysis of the expression of p53 by the irradiation of Y-rays using Cobalt 60.
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(A) Slot blot analysis using Digoxigenin labelling and detection system

=Brain RNA(30 g per lane) of which group was irradiated using Cobalt 60 Y-rays and was analyzed
according to the radiation dose and the postirradiation time as follows; lane 1:1 Gy-1 H(hour); lane
211 Gy-2 H; fane 31 Gy-3 H; lane 41 Gy-4H; lane 511 Gy-5 H: lane 6:1 Gy-6 H; lane 7:10 Gy-1
H; lane 8: 10 Gy-2 H: lane 9:10 Gy-3H; lane 10: 10 Gy-4H; lane 11: 10 Gy-5H; lane 120 10 Gy-6H;
lane 13: 20 Gy-1H; lane 14:20 Gy-2H; lane 15:20 Gy-3H; lane 16: 20 Gy-4H; lane 17: 20 Gy-5H;
lane 18: 20 Gy-6H; lane 19: 30 Gy-1H; lane 20: 30 Gy—2H; lane 21: 30 Gy-3H; lane 22: 30 Gy-4H;
lane 23:30Gy-5H; lane 24:30Gy-6H; lane 25:40Gy-1H; lane 26: 40Gy-2H: lane 27: 40Gy-3H: lane 28:
40Gy-4H; lane 29 40Gy-5H: lane 30: 40Gy-6H; lane 31: 50Gy-1H; lane 32: 50Gy-2H; lane
33:50Gy-3H; lane 34: 50Gy-4H; lane 35: 50Gy-5H; lane 36: 50 Gy-6H; lane 37: 100 Gy-1H; lane 38:
100 Gy-2H; lane 39 100 Gy-3H; lane 40: 100 Gy-4H; lane 41: 100 Gy-5H; lane 42: 100 Gy-6H;
lane 43: Digoxigenin-labelled control DNA(pBR328); lane 44: p53-negative control RNA(28S and 18S
rRNA from Saccharomyces cerevisiae); lane 45: Cobalt 60-negative control RNA(total RNA of brain
tissues from nonirradiated rats)

(B) identified expression of p53 by autoradiography
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Fig. 4. Northern analysis of the expression of actin in each group of brain tissues from whole-body
irradiated rats
(A) Slot blot analysis using Digoxigenin labeliing and detection system
+Brain RNA(30 g per lane) of which group was irradiated using Cobalt 60 -rays and was analyzed
according to the radiation dose and the postirradiation time as follows; lane 1:1 Gy-1 H(hour); lane
211 Gy-2 H; lane 31 Gy-3 H; lane 4:1 Gy-4H; lane 511 Gy-5 H; lane 6:1 Gy-6 H: lane 7:10 Gy-1
H; lane 8: 10 Gy-2 H; lane 9:10 Gy-3H; lane 10: 10 Gy-4H; lane 11: 10 Gy-5H; lane 12: 10 Gy-6H;
lane 13: 20 Gy-1H; lane 14:20 Gy-2H; lane 1520 Gy-3H; lane 16: 20 Gy-4H; lane 17: 20 Gy-5H;
lane 18 20 Gy-6H; lane 19: 30 Gy-1H; lane 20: 30 Gy-2H; lane 21: 30 Gy-3H; lane 22: 30 Gy-4H:
lane 23:30Gy-5H; lane 24:30Gy-6H; lane 25:40Gy-1H:; lane 26: 40Gy-2H; lane 27: 40Gy-3H; lane 28
40Gy-4H; lane 29: 40Gy-5H: lane 30: 40Gy-6H: lane 31: 50Gy-1H; lane 32: 50Gy-2H; lane
33:50Gy-3H: lane 34: 50Gy-4H:; lane 35: 50Gy-5H; lane 36: 50 Gy-6H; lane 37: 100 Gy-1H; lane 38:
100 Gy-2H; lane 39: 100 Gy-3H; lane 40: 100 Gy-4H; lane 41: 100 Gy-5H: lane 42: 100 Gy-6H;
lane 43: Digoxigenin-tabelled control DNA(PBR328); lane 44: actin-negative control RNA(28S and 18S
rRNA from Saccharomyces cerevisiae)
(B) Expression of actin on autoradiogram
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Table 1. Relative Expression Ratio® of p53 and Jun

053 expression relative to actin expression (density ratio)

Time Dose 1 Gy 10 Gy 20 Gy 30 Gy 40 Gy 50 Gy 100 Gy
ih 1.134 1.050 1.179 1.122 1.144 1.139 1.127
2h 1.128 1.113 1.179 1.143 1.143 1.232 1.237
3h 1.159 1.213 1.114 1.113 1.169 1.204 1.205
4h 1.229 1.132 1.089 1.083 1.152 1.206 1.150
5h 1.178 1.180 1.245 1.198 1.186 1.018 1.139
6h 1.266 1.190 1.218 1.136 1.231 1.196 1.109

Jun expression relative to actin expression (density ratio)

Time Dose 1 Gy 10 Gy 20 Gy 30 Gy 40 Gy 50 Gy 100 Gy
1h 1.125 1.313 1.182 1.614 1.1%4 1.125 1.182
2h 1111 1.159 1.452 1.176 1.151 1.429 1.193
3h 1.093 1.125 1.221 1.115 1.136 1.188 1.158
4h 1.124 1.187 1.152 1.143 1.379 1177 1.178
5h 1.090 1.376 1.157 1.128 1.186 1.062 1.171
6h 1.147 1.166 1.070 1.237 1.133 1.275 1.176

*The relative expression ratio of pb3(jun) was calculated as the density ratio between each corresponding slots of

p53(jun) and actin in Northern results
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Fig. 5. Comparison of the expression of jun and p53 in each group according to the radiation dose of Cobalt 60
Y-ray.
A. The expression of jun and p53 in each group during 6 hours after the irradiation in 1 Gy
B. The expression of jun and p53 in each group during 6 hours after the irradiation in 10 Gy
C. The expression of jun and p53 in each group during 6 hours after the irradiation in 20 Gy
D. The expression of jun and p53 in each group during 6 hours after the irradiation in 30 Gy
E. The expression of jun and p53 in each group during 6 hours after the irradiation in 40 Gy
F. The expression of jun and p53 in each group during 6 hours after the irradiation in 50 Gy
G. The expression of jun and p53 in each group during 6 hours after the irradiation in 100 Gy
= Postirradiation time in hour(x) was expressed in X-axis values and the expression(**) of jun and p53 were
expressed in Y-axis values.
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Fig. 6. Comparison of the expression of jun and p53 in each group according to the postirradiation time.

A. The expression of jun and p53 in each group at 1 hour after the irradiation in doses from 1 Gy to 100 Gy

B. The expression of jun and p53 in each group at 2 hours after the irradiation in doses from 1 Gy to 100 Gy
C. The expression of jun and p53 in each group at 3 hours after the irradiation in doses from 1 Gy to 100 Gy
D. The expression of jun and p53 in each group at 4 hours after the irradiation in doses from 1 Gy to 100 Gy
E. The expression of jun and p53 in each group at 5 hours after the irradiation in doses from 1 Gy to 100 Gy
F. The expression of jun and p53 in each group at 6 hours after the irradiation in doses from 1 Gy to 100 Gy
« Radiation doses in Gy(x) were expressed in X-axis values and the expression(») of jun and p53 were

expressed in Y-axis values.
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