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Analysis of BRAF and KRAS gene mutations in human pancreatic carcinomas
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1.3 PCR ¥ 3% 5I¥HTEL Primer3 ¥ %11, 4 X
KRAS N 2 4h T E55 12 5% T & BRAF 2% 15
ShERF AR 2 X518, KRAS LiiF.5-AAA GGT ACT
GGT GGA GTA TTT GAT AGT G-3', Fiif:5-TCA TGA
AAA TGG TCA GAG AAA CCT-3'; BRAF b .5 -ACT
GAA TAT AAA CTT GTG GTA GTT GGA CCT-3", F i
5'“TCA AAG AAT GGT CCT GGA CC-3', PCR B [ hj &
% 20 pl. W& 1 X HotStarTaq Buffer.2. 0 mmol/L Mg*" |
0.2 mmol/L dNTP,0. 2 pmol/L 5% .1 U HotStarTaq fiff
(Qiagen A ] ,FEED A 1 pl #iM DNA. KRAS 331 & 14 . 5
145,95°C 15 min; %5 2 #,94°C 15 5.62°C 40 5,72°C 1 min,
11 AERR 48 3 2,94°C 15 5,56°C 30 5.72°C 1 min,24 1
R85 4 4,72°C 2 min, BRAF #3944, 45 1 2,95°C 10
min; % 2 4,94°C 45 5,58°C 30 5,72°C 1 min,30 MEH ;4
34,72°C 7 min, FEYIAT 1% BRI BLTK 2

1.4 PCR 4%t M8 ul PCR ™, MA 1 U IF fif i
SAP F1 6 U 4N Exo I (Promega A7), £ FE),37°C/KE
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1.5 WMAESH % BigDye3. 1 i & (2 H ABI 2w i
BHEATHAE, WAk PCR =4 2 ul il A BigDye3. 1 IR &
W2 pl FLO. 4 pmol/L T 514 2 pl (KRAS:5-AAA GGT
ACT GGT GGA GTA TTT GAT AGT G-3';BRAF;5-ACT
GAA TAT AAA CTT GTG GTA GTT GGA CCT-3), &
B £ A 5E,96°C 1 mins#RJF,96°C 10 $.50°C 5 5,28 1
B85 ,60°C 4 min, WP 74 E ABI3Z130XL M 74X (3£
ABI 2 D) 5 30 B Polyphred B 20 M 3E 85 4 A TR 4
0T 5 B 4
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WL AN 69. 4% (25/36, 8 1), 1 16 98 35 J IR 40 4L R A6
AR, AE 11 B1JC KRAS 2825 ) Ji i 41 21 P & & 31 BRAF
KA, 7E 25 Bl KRAS 3 H 12 5 %5 15 7 58 48 1 e 1R 9 41
2,3 il BRAF 48 (J 2) , RASHTR LA 8. 3% (3/36) ,
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M2 RTFFE R BRI R BRAF R85 AE R E R AR,
H'5 KRAS R84 %, BRAF &7 5 KRAS %5878 i #i Y] %
F R RAF F% I Ab i 5 78 8 R 9 09 & AR Lk R v i AR
AR 5 — 2 05T,

(B AFRBEE _FEAFKEER LA =ZHA
AABB AR LB RN AR D LFMFY Ak T
B

(& % X k]

[1] Bonni A,Brunet A,West A E,Datta S R, Takasu M A, Green-
berg M E. Cell survival promoted by the Ras-MAPK signaling
pathway by transcription-dependent and -independent mecha-
nisms[ J]. Science,1999,286:1358-1362.

[2] Cho N Y,Choi M,Kim B H,Cho Y M,Moon K C,Kang G H.
BRAF and KRAS mutations in prostatic adenocarcinomal J .
Int J Cancer, 2006,119.:1858-1862.

[3] Cho Y H.Kim D Y.Kim ] H.Kim Y M,Kim K R.Nam J H.et
al. Mutational analysis of KRAS, BRAF,and TP53 genes of o-
varian serous carcinomas in Korean women[J]. Yonsei Med ],
2009,50:266-272.

[4] Farina-Sarasqueta A,van Lijnschoten G,Moerland E,Creemers
G J,Lemmens V E,Rutten H J,et al. The BRAF V600E muta-
tion is an independent prognostic factor for survival in stage [[

and stage [[[ colon cancer patients[ J]. Ann Oncol, 2010, 21

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

2396-2402.
Yokota T, Ura T, Shibata N, Takahari D, Shitara K., Nomura M, et
al. BRAF mutation is a powerful prognostic factor in advanced and re-
current colorectal cancer[]J]. Br J Cancer,2011,104 :856-862.
Oliveira C, Velho S, Moutinho C,Ferreira A,Preto A,Domingo
E,et al. KRAS and BRAF oncogenic mutations in MSS colorec-
tal carcinoma progression[ ] ]. Oncogene,2007,26:158-163.
Ishimura N, Yamasawa K.Karim Rumi M A.Kadowaki Y,Ish-
ihara S, Amano Y,et al. BRAF and K-ras gene mutations in hu-
man pancreatic cancers[ ] ]. Cancer Letters,2003,199;169-173.
Sobin L H, Wittekind C. TNM classification of malignant tumors
[M]. 6" ed. NewYork; UICC, Wiley-Liss, 2002 : 81-83.
Meyer P,Sergi C,Garbe C. Polymorphisms of the BRAF gene predis-
poses males to malignant melanomal[ J]. ] Carcinoq,2003,2:7-11.
Huser M, Luckett J, Chiloeches A, Mercer K, Iwobi M, Giblett
S, et al. MEK kinase activity is not necessary for Raf-1 function
[JJ]. EMBO J,2001.,20:1940-1951.
Mikula M, Schreiber M, Husak Z.Kucerova L, Riith J, Wieser
R,et al. Embryonic lethality and fetal liver apoptosis in mice
lacking the c-raf-1 gene[J]. EMBO J],2001,20:1952-1962.
Davies H,Bignell G R,Cox C, Stephens P, Edkins S,Clegg S, et
al. Mutations of the BRAF gene in human cancer[ ]J]. Nature,
2002,417:949-954.
Smalley K S. A pivotal role for ERK in malignant melanoma
[J].Int J Cancer,2003,104:527-532.
Song M M, Nio Y.Dong M, Tamura K,Furuse K, Tian Y L,et
al. Comparison of K-ras point mutations at codon 12 and p21
expression in pancreatic cancer between Japanese and Chinese
patients[ J]. J Surg Oncol,2000,75:176-185.
Wang L, Cunningham J M, Winters J L,French A J,Boardman
L A, et al. BRAF mutations in colon cancer are not likely at-
tributable to defective DNA mismatch repair[ J]. Cancer Res.,
2003,63:5209-5212.
Fransen K,Klintenas M, Osterstrom A, Dimberg J, Monstein H
J.Soderkvist P, et al. Mutation analysis of the BRAF, ARAF
and RAF-1 genes in human colorectal adenocarcinomas[ ] ].
Carcinogenesis,2004,25:527-533.
Yuen S T,Davies H,Chan T L,Ho J W,Bignell G R,Cox C,et
al. Similarity of the phenotypic patterns associated with BRAF
and KRAS mutations in colorectal neoplasial J]. Cancer Res,
2002,62:6451-6455.
Naoki K,Chen T H, Richards W G, Sugarbaker D J, Meyerson
M. Missense mutations of the BRAF gene in human lung ade-
nocarcinomal ] ]. Cancer Res,2002,62;7001-7003.
Schonleben F, Qiu W, Allendorf J D,Chabot J A,Remotti H E,
Su G H. Molecular analysis of PIK3CA,BRAF,and RAS onco-
genes in periampullary and ampullary adenomas and carcinomas
[J]. ] Gastrointest Surg,2009,13:1510-1516.
Schonleben F, Allendorf ] D, Qiu W,Li X,Ho D J,Ciau N T,et
al. Mutational analyses of multiple oncogenic pathways in intra-
ductal papillary mucinous neoplasms of the pancreas[]]. Pan-
creas,2008,36:168-172.

(R HmE] FME, L



