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The Effects of Mutant p21 Protein on DNA & Protein
Synthesis in the Cultured Colon Cancer Cell Lines
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Purpose: The products of the ras oncogene are proteins of 188 or 189 amino acids and
21,000 molecular weights, termed simply p21 proteins. But the exact roles of c-ras proteins
in cell proliferation and differentiation as well as in neoplastic transformation are little
understood. The purpose of this study is to investigate the function of the p21 protein
to the human colon cancer cell lines according to the exposure time and dosage of p21.
Methods: The authors divided tumor cell lines into 3 groups as follows; group 1 (control,
colon cancer cell lines without administration of p21 or polyclonal antibody), group 2
(administration of p21 with labelling of *H-thymidine and leucine), group 3 (simultaneous
administration of p21 protein and polyclonal antibody with labelling of *H-thymidine and
’H-leucine). After deciding the most effective dose of p21 protein and culture time with
target cells in preliminary studies, the morphologic changes of target cells with
administration of p21 protein and the p2l1 expression and interaction with anti-p21
polyclonal antibody were examined by phase contrast microscopy each other. Results: The
results were obtained as follows: 1. The most effective dose of the p21 with the colon
cancer cell in increase uptake of *H-thymidine and *H-leucine were 50 ng but there were
some differences in culture time of the *H-leucine; 96 hours in SBA-1, 72 hours in HT-29
and 120 hours in SW-1116. 2. The increase uptakes of the *H-thymidine by the different
dosage of p21, 50 ng vs 200 ng were 131% (50 ng), 160% (200 ng) in SBA-1, 203%
(50 ng), 123% (200 ng) in HT-29, and 127% (50 ng), 189% (200 ng) in SW-1116; and
- increase uptakes of *H-leucine were 130% (50 ng), 159% (200 ng) in SBA-1, 113% (50
ng), 165% (200 ng), and 164% (50 ng), 169% (200 ng) in SW-1116. 3. There were some
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cellular proliferation and morphological changes of the colon cancer cells such as ruffling

of the cell membrane, vesicle formation or rounding of the cell after administration of

the mutant p21, but such changes were not observed after simultaneous administration of
the mutant p21 and anti-p21 polyclonal antibody. Conclusions: The role of p21 protein

has not been to make manifest wholly. In our study, the p21 protein induce the cell

proliferation and morphological changes.
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Table 1. Uptake data of *H-thymidine on each cell lines

Culture time (p21 dosage)

Cell lines

24 hrs 48 hrs 48 hrs 72 hrs 72 hrs

(50 ng) (25 ng) (50 ng) (50 ng) (100 ng)
SBA-1 453+98 35154469 5885+ 16627 3340+ 406 4669+ 680
control 434+ 120 4051450 27124413 2709+ 183* 3563+580
HT-29 495+52 278741556 52504 843* 39274281 5291+483
control . 558+7 1737439 2947+ 633 3903 4327 4793+597
SW-1116 563+5 5150+928 7466+470" 3779+ 1715* 6809+ 638
control - 558+3 4399+579 3706+ 858 1993+ 146 44314752

5

The value represents meantstandard deviation (cpm).

*P <0.05, TP <0.001

SBA-1 = Human colorectal cancer cell line (Dept. of Surgery, College of Medicine The Catholic University of Korea)
HT-29 and SW-1116 = Human colorectal cancer cell lines (ATCO)

Table 2. Uptake data of *H-leucine on each cell lines

Culture time (p21 dosage)

Cell lines 4o prs 48 s 72hrs 72 hus 96 hrs 96 hrs 120 hrs 120 hrs

(50 ng) (100 ng) (50 ng) (100 ng) (50 ng) (100 ng) (50 ng) (100 ng)

SBA-1 1300+74  1300£130 3435+102*% 3833+121% 528845197  4846+528% 54274618 7606+ 509
control 17451407 1276+111 27774630  2775+300 41331329  4221+381 5366+618 5921 +486
HT-29 139414442 1777+249 529249147 6604 +775% 1068341420 12151+ 1125 6054674 10799+447
control 1760529 17621142 43801285  5502+385 10799+440 12745+716 5999487 10683+ 1420
SW-1116 . 209100 257+100 257+174 292+38 431+176 8824990 1270+42% 1476+111*
control 323+064 264183 2654183 3784130 550+165 1876 +75 455154  821+160

The value represents mean *standard deviation (cpm).
*P<0.05, TP<0.001
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e Rt Xol7k gigick. aBlY AT AL 3 50 ngA] SBA 130%, HT-29 136%, SW-1116
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Table 3. Uptake data of *H-thymidine on each cell lines after 48 hrs cultures
Cell lines SBA-1 HT-29 SW-1116
Group - - .‘
Dosage 50 ng 200 ng 50 ng 200 ng 50 ng 200 ng
3599+811 6829+ 1600 3601756 46596*+5614 1602+376 67342629
I- 3769 £ 603 6901+727 33071454 4872714820 1884212 69221884
I 4935+1043* 11054 +3480* 6705+ 1218% 59874 +6299* 2395 +334* 13113 +6787*
7185+477 3719+615 50108+ 5255 1540+259 496811763

111 : 2149+597

The value represents mean-standard deviation (cpm).

*P<0.05

# = uptake datas in basic culture status; Group I = control group (normal p21 protein treated group); Group II = mutant
p21 protein treated group; Group III = simultaneous mutant p21 protein and anti-p21 polyclonal antibody treated group.

Table 4. Uptake data of *H-leucine on each cell lines

Cell lines SBA-1 HT-29 SwW-1116
Group (culture time) (96 hrs) (72 hrs) (120 hrs)
dosage 50 ng 200 ng 50 ng 200 ng 50 ng 500 ng
# ; 210711  4206+1578 2598+400 411711473 1499+246 764+89
I 2132+621 4465+1327 2214+303 4180£842 1510+192 721+74
bi 2778 +571% 7082 £1855* 3007 +549* 6917 +979* 2479 +370* 1202 +199%
il 23424298 3783+1650 2896+514 5128 +1006 1502+171 831+18
The value represents mean=standard deviation (cpm).
*P<0.05
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Fig. 1. Phase contrast microscopic findings of basic culture status (X 400).

- Fig. 2. Phase contrast microscopic findings of group I (X 400). Group I : control group (normal p21
protein treated group)
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Fig. 3. Phase contrast microscopic findings of group II (x400). The photograph of administration of
mutant p21 (200 ng) showing ruffling of cell membrane and swelling of cell (arrow). Group
II. mutant p21 treated group

- Fig. 4. Phase contrast microscopic findings of group III (x400). The photograph of simultaneous admin-
istration of mutant p21 and anti-p21 polyclonal antibody (200 ng) showing minimal cell swelling
- - compared to control group. Group III: mutant p21 and anti-p21 polyclonal antibody treated group
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