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[Abstract] Objective To investigate the incidence of P53 and K-ras gene mutation in colorectal adenomas and
primary colorectal carcinomas. Methods There were 25 normal samples. 38 samples of colorectal adenoma, 78
samples of single primary colorectal cancer and 19 samples of multiple primary colorectal carcinomas (7 synchronous
colorectal carcinomas and 12 metachronous colorectal carcinomas) collected in this study. With the analysis of
clinico-pathologic features for each patient, exon 5-8 of P53 gene and codon 12-13 of K-ras gene of each sample were
extended by real-time PCR. Multi-factor correlation analysis was carried out between the clinicopathologic features
and the mutation of P53 and K-ras gene in colorectal adenoma and primary colorectal cancer. Results The P53 gene
mutation is 0% (0/25),44. 8% (17/38),43. 6% (34/78) and 42. 1% (8/19) respectively in normal mucosa tissue,
colorectal adenomas, single lesion and multiple lesion of primary colorectal carcinomas, while the proportion of K-
ras gene mutation was 0% (0/25),18. 4% (7/38),39. 7% (31/78).47. 4% (9/19) respectively. In our investigation
there were obvious statistical differences as to the proportion of mutation of the P53 and K-ras gene between normal
mucosa tissue and other three groups respectively (P<C0. 05), while statistical differences as to the proportion of
mutation of K-ras gene were found between colorectal adenomas group and single or multiple colorectal carcinoma
group (P<C0.05). There was significant statistical difference between P53 and K-ras gene mutation in colorectal
adenomas (P<C0.05). In addition, there were no statistical differences as to the proportion of mutation of the P53
and K-ras gene between the stage | , [l and well-differentiated ones of primary colorectal cancers and the stagelll [V
and poorly-differentiated ones. There was no relationship between the age, gender, family history and tumor
locations of the patients and the mutation of the P53 and K-ras gene. The stage and grade of differentiation of cancer

was not the risky factor of the mutation of the P53 and K-ras gene in primary colorectal cancers. Conclusion The
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cancers. Conclusion results of this study not only suggest that mutation of P53 suppressor gene and K-ras play a

significant role in the procedure of colorectal tumorigenesis, but also indicate that the mutation of P53 gene occurs

earlier than K-ras mutation does during tumorigenesis.
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Table 1 The primer sequences of P53 and K-ras gene and base pair of

their fragments

Gene Exon Sequence (5'-3") antisense F ?i‘;\;‘ t

(A)

P53  Exon5 TCCCCTGCCCTCAACAAGAT S 185
TCACCATCGCTATCTGAGCA A

Exon 6 TCCTCACTGATTGCTCTTAG S 148
AGTTGCAAACCAGACCTCAG A

Exon 7 GCCTGTGTTATCTCCTAGGT S 143
CAAGTGGCTCCTGACCTGGA A

Exon 8 CCTATCCTGAGTAGTGGTAA S 121
GGTGAGGCTCCCCTTTCTT A

K-ras Codon 12,13 AGGCCTGCTGAAAATGACTG S 180
CTATTGTTGGATCATATTCG A

1.2.2 BaykEeym 5 BHRTRIUY PCR =H58
Y VAR TR S /1 3R AT DNA I . T o
gk o P53 LA F 5.6.7.8 Hi I K-ras F A
W 12,13 A — A A DL B R A AR
P53 # A K-ras LK K528
1.3 #itEHE

TR o5 Fos RN E )l 200,
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Table 2 The analysis of the clinicopathologic features of four groups

Clinicopathologic Normal mucosa Colorectal Single primary colorectal Multiple primary
feature tissue (n=25) adenomas (n=38) cancer (n=78) colorectal cancer (n=19)

Age (yr.) 61.4+8.5 60.2£7.9 63.548.3 62.7+8.7
=60 yr. Lcase (%)) 15 (60.0) 24 (63.2) 45 (57.7) 12 (63.2)
Male/female (case) 13/12 16/22 40/38 10/9
Family history Ccase (%)J / 13 (34.2) 22 (28.2) 6 (31.6)
Tumor locations Ccase ( %)]

Colon / 15 (39.5) 34 (43.6) 7 (36.8)

Rectal colon / 23 (60.5) 44 (56.4) 12 (63.2)
Differentiation Ccase (%)J

Poorly-differentiated / / 60 (76.9) 17 (89.5)

Well-differentiated / / 18 (23. 1) 2 (10.5)
Stage Ccase (%))

I-1 / / 16 (20.5) 3 (15.8)

- v / / 62 (79.5) 16 (84.2)

No statistical differences between the clinicopathologic features of the four groups

1 FHEBARASH Kras EF PCR ¥ =1 8B ik E
Fig 1 The gel-electrophoreses image of amplified products of K-ras

M. DNA ladder; 1: Normal mucosa tissue; 2: Colorectal

adenomas; 3: Single primary colorectal cancers; 4. Multiple primary

colorectal carcers; 5: Negative control by H, O

2.3 P33 EEMRETER

FEIE 5 45 H W 4120 45 B B B 5 R 45 1
i 2 )RR 45 H A T P53 3k A 58 A8 A R 43 i) 2
0% (0/25), 44. 8% (17/38).43. 6% (34/78).
42.1%(8/19) , P53 PRI AE 1E # 25 H M 41 4L b 11 %8
A5 A5 I R R R R A EL R 2 IR R A

B2 KrasEERTFISEEFTTEE
Fig 2 DNA sequencing analysis between the wild and mutation type of
K-ras

A: Mutation type; B: Wild type

W R AR MR 22 R A Gt 2 B L (P <0, 05),
R Z A 2 F R g2 3 (P 3>>0.05), L
% 3,
2.4 KrasEFRMRETRER

TEIE W 45 Hm 42 25 B B Je sk 45
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B ) Koras 36 9 228 A8 ME R 22 S oG it i X
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Table 3 The proportion of P53 and K-ras gene mutation in different

groups Ccase (%)

Group n P53 K-ras
Normal mucosa tissue 25 0 (0.0 0 (0.0)
Colorectal adenomas 38 17 (44.8) 7(18.4)~
Single primary colorectal 78 34 (43.6) % 31 (39.7) =&

cancers

Multiple primary colorectal 19 8 (42.0)* 9 (47.4) * -4

carcers

% P<C0. 05, vs. normal colorectal tissue group; AP <C0. 05, vs.

colorectal adenomas tissue group
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0. 05) 575 i 988 41 21 vh P53 K: A i 5 745 1] fig 07 BL

T K-ras 3R,
2.6 EHEEBENARSBEESHEEGF PS3R
K-ras EERE S

T 22 Jt ki 2R 28 5 43 3 K g AL T o 9 H R
D TFEATGE 25 AT BT B T K AR 2 N A ] 43
A5 TG RS R P53 K K-ras 3R 8 A8 A R E 17
SR A5 B R P53 M Koras JEP7E MR i T L 11 1
(P53 278 7 5] (43.8%,7/16), K-ras 575 5 i
(31. 3%, 5/16)3 5 M. IV ] (P53 & 48 27
(43.5%,27/62), K-ras 2748 26 ] (41.9%, 26/
62) M RARME R L RITEE L (P >
0. 05) , Wi &5 4r Ak (P53 28748 7 45 (38. 9% ,7/18) ,
K-ras 2878 6 i (33. 3% ,6/18)) 5434k (P53 %
A5 27 5l (45.0%, 27/60), K-ras %% 48 25 {3
(41. 7% ,25/60) J[A] 848 () 2 R ¥ LG it % & L
(P #>>0.05),
2.7 BREBREFRAEFERAKAEERS P53 R K-ras
ERFRTE A logistic Z FH &5

P T AR RS 36 T WO 1 22 D R R AR TR A2
HRCSORE b 3R WA 1 R 9R R B i A i 1) I AR 3 )
5 P53 J K-ras B [K 27258 [0 17 logistic [l IH #5355 , 45
R LR E ARG ) L R s L R 6 B S B
B R g P53 K K-ras 3 K 28 28 JoAH 56 M . fif g
3 B0 K g 16 o3 Ak AR B RO 2 B R R S T P53 K
K-ras B2 N R ERABMfaR R, Wk 4.8 5,

Fz4 BRE P53 . Kras BEERT 5 F K E 3= 8 B logistic [E )35 47

Table 4

The logistic regression analysis between the mutation of P53 and K-ras gene and the clinicopathologic features of colorectal adenomas

The mutation of P53 gene

The mutation of K-ras gene

Clinicopathologic

feature chrQS§i0n Standard P OR chr(_\s_sion Standard P OR
coefficient error coefficient error
Age 0. 049 0.791 0.915 1. 050 —0. 246 1. 083 0. 820 0.782
Gender 0.584 0.725 0.420 1.794 —0. 251 1.002 0.802 0.778
Family history 0.709 0.833 0.395 2.031 0.333 1.028 0.746 1.395
Tumor locations 0.355 0.760 0. 640 1.426 —0.211 0. 986 0. 831 0. 810

x5 BEEEDR P53 Kras EERTS FIE K EZE B/ logistic B34 47

Table 5 The logistic regression analysis between the mutation of P53 and K-ras gene and the clinicopathologic features of primary colorectal cancers

The mutation of P53 gene

The mutation of K-ras gene

Clinicopathologic

feature Regression Standard P OR Regression Standard P OR
coefficient error coefficient error
Age 0.116 0.490 0.813 1.122 0.013 0.512 0. 980 1.013
Gender —0.184 0.492 0.709 0.832 —0.002 0.473 0.997 0.998
Family history —0.223 0.548 0. 685 0. 800 —0.249 0.537 0. 643 0. 780
Tumor locations 0.024 0.496 0.961 1.025 0. 164 0.491 0.738 1.179
Differentiation 0.023 0.574 0.968 1.023 0.141 0.585 0. 810 1. 151
Stage —0.009 0.575 0. 987 0.991 0.175 0.611 0.775 1.191

3 g
R BB 22 BIF 50 2 W1 4008 5 DR ) 2 0 R U0

R DR S A PR B0 R A R e R B T R OC E B
YER . P53 Ml K-ras e PR 25 2y ) 335 fih 98 400 i) & A
P53 BENEM T A 17pl3. T R ff il 11 M8
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