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[Abstract] Objective To research a simple and sensitive K-ras gene mutations detection method in order to be suitable for the rou-
tine mutation detection. Methods The corresponding detection locus oligonucleotide probe was designed. By the connection,amplification, la-
beling and ELISA reaction in probe, the mutation locus genotype was determined by the ELISA reaction detection value. With the six point
mutations of G12S,G12R,G12C,G12D,G12A and G12V in 12 codons of K-ras gene as the detection objects, the plasma circulation DNA
sample in 72 cases of lung cancer was detected, then the results were compared with those obtained by the direct sequencing. Results Three
samples were identified as the G12S,G12R and G12A mutatins by the established method. But no K-ras mutations were detected in the sam-
ples by using the direct sequencing,indicating that the direct sequencing had lower sensitivity and was not suitable for the mutation detection
of heterogeneous samples such as circulating DNA. Conclusion The simple and sensitive K-ras gene mutation detection method is estab-
lished and can conduct the routine mutation detection for the heterogeneous samples.
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2.2 FRASKZIN R A R SL R 7k A I 3 AT AR A AE
A, BRBN, RAEKE RN 17 £ F3 A 1 G12S(GGT/
AGT) 35,51 £ F A 1) G12R(GGT/CGT) 3245, 38 # FR 4% [y
G12A(GGT/GCT) 574, 3 f 2 A5 bR A (17.51.38 %) Fl 7 i
P A R bR A Xof O 45 K 0 45 A A DL % 2.3, 17.51.38 # 45
A 1) T Az R4 7 3 DR %R AS I 4% OD-C 401 1. 46 £0. 17,
1.6220.13.1. 59240, 09, 28 48 & {37 L PR % 3 46 0 45 OD (OD-
SRC-T.OD-SRC-G.OD-DAV-G) 4> %4 1. 02+0.09.1. 16 +
0.15.1.1440. 02, I H., 4 £ 4~ 2 A8 bR A K U 19 5 A 46 I 45
L GEAR A BG4S OD 5l g8 48 45 v 2 R K 4% OD 1
{8 (U 17 # F% 4 # OD-SRC-T/OD-SRC-G il OD-SRC-T/
OD-SRC-A) B K F 5; 2848 55 v 3L A M 45 OD 5 X% IR
OD-B [ LA (40 17 # 454 H1 ,OD-SRC-T/OD-B) B . K F 10,



FREF 2018451 A% 4TAS 2

Xof Al G AR BRAR f4 R L BT A= 4 A B IR X R R 48 OD-C 5
LA A% o I A X IS 1 OD B LB 3 WA S8 R F 10, T 3l 3 o BT
AARA Koras ShE T 9738 W 5 )5 % 8L 16 12 %5 7 X B
PR AR A YR RR R MR G EE . LFE 17,51,
38 4 B AR A I 2 2% i 22k b A A WS 0 00 e 0 e L HLS S )
BRI L 3. Ul B L E TR i AR T R A R
g — AR A (Y SR W B A SRy BR A L BT B L T A R LR
BRHE A3 8 A T R 3 — B bR AR v AT L A 0 4 Y
Al

T R

MIZFEIR DNA A K-ras EHF 12 {iL
FRFAANEFE

3 it it

K-ras 4 575 & EGFR-TKIs $L 1l 24 #1361 77 7 /8 ik 24 1
PR 2 — W55 S R JE /NG I 8 v Koras JE R 2848 5 %5
B K TG A R A E B RD Y JF B K-ras 5 [N &%
ARG Xk i 98 L 45 T g R R AR AR H 2 B R
. DNA W7 2 B R A% R 58 A8 R I i) 4 b o, R R AL,
WA 20 % ~50 %% R BE % A5 203t D b g 41 40 45 R 35— Ag
AR B SR R A, AR I T L L) s PCR MR
ARG I O vk LA R R LU0 R R (H X S A I vk A
TSR B B ARG S & AR L S B 0% 7 H R 1 SE 08 4k 4 R
. B RIS A F 765 2 57 SR 58 PR B

AREHAEZHHRPELT —-MREZEERZ S
(SNP) 228 #6535 » B A %5 v i A i 3R A B, T 3k 50600,
TEM T A b AR B SRR Koras 5 B 98 48 55 5, 5 i 15
BETH R A AR AT - B T — Fhoxt K-ras 38 [H 58 48 46 10 54958 J7
o BEATZE AR I B, [ Bk A P R S R T HR AT 3 i e 5
AR R AL 1 TR 5 B8 3 A1 Taq DNA 34 $2 B X 8% T Bk 3 14
TRV AR UE S0 17 150 R S o T 7 9 1) R A U3 L 51
TORYHE I ELISA KRR IE .,

At X K-ras 225 12 (%187 6 Fh AR #0076 72 )
it 8 916 25 DNA FRA LA 3] 3 B 2845, 43 S 17 £ FRA W
G12S(GGT/AGT) 578,51 £ Fp A 1Y G12R(GGT/CGT) %745 ,
38 EARAM G12AGGT/GCTRAE . SR 15 HEW T ikt
BE W J v v T A5 ) [ A 2 AR 0 S BE 3 B B Y
2% 72 B 5 e 07 0 10 P L N R R ol T R R B IR RS A
TR — AR AR AR . BF5E LB, K-ras 3L K 5848 R 78
AN [ i g 21 Y e AR v 2 SRR A Rl AR B L A AR
ALK 152 ~30 %4, 1 A6 2 765 A JE il g s A vh 28 A8 6 g 496 ~
10965211707 AR Pt g v A H 114 9 A8 K ) ARG

R AT ST S T — Fp 3 T E B - ELISA KL 1 % K-
ras Fk B SR AR 04 T ko AR T RARAE IR, W B R0 LK
IR A AR 7R PCR Y il A A3 55 f7] B 50 50 2% 1F T B
RETE . & A T AL B S0 06 25 10 X R 38 — b A AT 5 B 58
AR . AHJR AT IR AN RE X AR R AR A AT RN HA —
S R 0 Y PR R TE A T HEAT A

2% 30k
(1] 032500, 5k B 7, 25, K-ras 3[R 58 748 99 0 46 00 5 32 19

219

FeAEL) ], 12 W B2 22 35, 2013,20(10) : 629-633.

(2] SRFHEIR 4, 5K B 55, dE /N0 M it 98 R & K-RAS B[
AR IR FE L) ] o [ Bl 2% 75,2010, 13(6) : 602-606.

[3] DOBRE M,COMANESCU M, ARSENE D, et al. K-ras
gene mutation status in colorectal cancer;comparative a-
nalysis of pyrosequencing and PCR-RFLP []J]. Rom ]
Morphol Embryol,2013,54(3) :567-574.

[4]7 KINUGASA H,NOUSO K,MIYAHARA K,et al. Detection
of K-ras gene mutation by liquid biopsy in patients with pan-
creatic cancer| J ]. Cancer,2015,121(13) :2271-2280.

[5] A&, ERMHE. %5 GEBFEAR S Kras K &AL
16 20 L Uk R ) 1. 639, 2013, 31(6) :582-586.

[6] B4z, 4. K-Ras J R 28R Jr ik k(1. ) AR EA,
2011,32(11):1496-1498.

L71 TR, o % v, 42 b L 55 TRAT I ) IS R FE 25 H
P Koras 55 R 28 A I b i i LT DL A A8 S I SRl R
2013,16(1) :80-83.

[8] VINCENZI B,CREMOLINI C,SARTORE-BIANCHI A,
et al. Prognostic significance of K-Ras mutation rate in
metastatic colorectal cancer patients [ J ]. Oncotarget,
2015,6(31):31604-31612.

[9] LIT,ZHENG Y T,SUN H,et al. K-Ras mutation detec-
tion in liquid biopsy and tumor tissue as prognostic bio-
marker in patients with pancreatic cancer:a systematic re-
view with meta-analysis[J]. Med Oncol,2016,33(7):61.

[10] TAO L Y.ZHANG L F.XIU D R, et al. Prognostic sig-
nificance of K-ras mutations in pancreatic cancer;a meta-
analysis[J]. World J Surg Oncol,2016,14:146.

[11] GARCIA C A,AHMADIAN A,GHARIZADEH B, et al.
Mutation detection by pyrosequencing: sequencing of ex-
ons 5-8 of the p53 tumor suppressor gene[ J]. Gene, 2000,
253(2) :249-257.

[12] DUFORT S,RICHARD M J,DE FRAIPONT F. Pyrose-
quencing method to detect K-RAS mutation in formalin-
fixed and paraffin-embedded tumor tissues[J]. Anal Bio-
chem,2009,391(2) :166-168.

[13] JARRY A, MASSON D, CASSAGNAU E, et al. Real-
time allele-specific amplification for sensitive detection of
the BRAF mutation V600E[J]. Mol Cell Probes,2004,18
(5):349-352.

[14] i B, 1 W, K7, 55, 3 B2 -ELISA KA U 46 27
DNA JE R B WFE [T ], KEEE 25 ,2015,43(5) :533-536.

[15] OMIDIFAR N, GERAMIZADEH B, MIRZAI M. K-ras
mutation in colorectal cancer,a report from southern Iran
[J]. Tran J Med Sci»2015,40(5) ; 454-460.

[16] OHBA T, TOYOKAWA G,0OSOEGAWA A,et al. Muta-
tions of the EGFR, K-ras, EML4-ALK, and BRAF genes
in resected pathological stage I lung adenocarcinomalJ].
Surg Today,2016,46(9):1091-1098.

(177 fS oot 0T 38 2 o S5 /DN A il Je 40 A = s A 46
Fe e A K T2 R Koras B PR A 2 A8 [, vh 42 i fg 2%
W ,2013,35(8) :585-589.

Clficfe B #1:2017-07-12 &9 H #1.2017-09-16)



