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ABSTRACT Objective: The traditional Ras family consist of Kras, Hras and Nras gene, the point mutations of these genes are often
found in tumors and mutations at hot-spot codons 12,13,61.ERas gene is found in mouse embryonic stem(ES) cells, the cDNA encodes a
protein with 43% ,46% and 47% identity to Hras, Kras and Nras respectively, therefore ERas gene is a new member of the Ras protein
family. In recent years, we found that the expression of ERas gene is closely related to gastric cancer, while the expression and mutations
in gastric cancer cells of other Ras genes are reported less. The purpose of this study is to analyze the expression and mutation of
conventional Ras family members, KRas, HRas, NRas, and a novel family member, ERas, in gastric carcinoma (GC) strains. Methods: In
this experiment, the Ras expression levels and full-length ERas transcript in 7GC strains from different sources with different
differentiation degrees were determined using real-time PCR and RT-PCR. Conventional Ras gene point mutation in codon 12, 13, 61
and full-length ERas mutation were also analyzed by sequencing. Results: O Ras oncogenes express in all GC strains with different
levels, in which HRas and NRas express similarly, but KRas and ERas express differentially. @ In these GC strains, the point mutation of
Ras oncogenes in codon 12, 13, 61 do not exist, and no mutation is found in full-length ERas. @ Found a new alternatively spliced
isoform of KRas named KRasA E2 characterized by the first and third exons splicing directly with the second exon losing. Conclusion:
Unlike Ras in other tumors, the traditional Ras genes exist no hot-spot mutations and the full length of ERas gene exist no mutations,
besides the new alternatively spliced isoform is reported originally in the world, we concluded that the Ras oncogenes family, in GC cells,
acquire activation of carcinogenesis probably through regulating expression level of ERas, a constitutively active Ras protein, or
formation the new alternatively spliced isoform KRas A E2 rather than by point mutation. Meanwhile, Kras gene is an oncogene that
attracted much attention in the internation, the found of the new alternatively spliced isoform might be bring new understanding of the
carcinogenesis of Kras gene and is of great significance.
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TR I, 1982 4F Der CJ I Krontiris TG 2 WA A e 6 40
F Bt — Rl )N BRURET 4R 41 e (NTH3T3) & A M4 b
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9 H-ras, [FIBSHE N Rl 4 v 22 30 Kirsten BRI IR0 2 L8 Y
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B LKA, WEER ST 548, ITTHEN ) Ras 3% [
TE B A B L, SR AIAIR Ras SGAE 5 I 40
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A H 40 i Bk MKN-28, MKN-45, BGC-823 ,NCL-N87,
SGC-7901,AGS Wty 5 F i rhRk B 40 B A= 49 24 W1 5 it 4 B %2
SNU-16 Flzk A= 1k B R 1 B2 40tk GES-1 i [ SE & ATCC
(America Type Culture Collection),8 BRAMMITT 5L W3 1. G4 1
7% RPMI-1640 4155 5% A1 i (B (Hyclone), Trizol 17
(Invitrogen ), Jz #% %15 & (Promega) iy [ 3¢ [# , SYBR Premix
Ex TaqTMII 5] & #1 Premix PrimeSTAR HS DNA & fiff i
M &M [ A4 (Takara), i RG] &0 B A E (F29% )
1.2 ik
1.2.1 @pasEss LIk 8 ARANMEIHIE 10%)5h 4 L 3 7Y RP-
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SRERHC, W B s iR & 2 g AT S RNA %% S g
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P& A #EAT PCR LW . ERas &N 42 K51 #7514 :F
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FI R 5'-ttggccgaggtetegatgtag-3', )2 i P~ 4~ 437bp; Nras F:[K 5|
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T 0.9% SRR MREE RS HEIK 43 B TRAL C5E (EB ) Ye 8 541
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DL, PRI E S — B & IR Kras 85370, 44l Kras
AE2,



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.3 JAN.2014 .« 407 -

x 1 SHAMNE R
Table 1 The background of 8 cells

Cell lines ATCC code Differentiation Source
GES-1 — Immortalized Fetal gastric mucosal cells
MKN-28 — Well Gastric cancer tissue
MKN-45 — Poorly Gastric cancer tissue
BGC-823 — Poorly Gastric cancer tissue
NCL-N87 CRL-5822 Poorly Liver metastasis of gastric cancer
SNU-16 CRL-5974 Poorly Gastric cancer ascites
SGC-7901 — Moderately Lymph node metastasis of gastric cancer
AGS CRL-1739 Poorly Gastric cancer tissue

2 Kras BEFESMNEFHHEM S

Table 2 The exon splice sites of Kras gene

The exon splice sites Sequence
ACAATAGAG // GATTCCTACAGG
Exon 1-2 X
111 site
CCATTATAG // AGAACAAATTAA
Exon 2-3 .
290 site
ACAAGACAG // AGAGTGGAGGAT
Exon 3-4 —
450 site
ACAATAGAG AGAACAAATTAA
Exon 1-3 e oAb

111 site

00bp
gsub: Hras

GAPDH
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1 PCR &l Ras B F7E B R MR A FRIEFER: A iZF RT-PCR &l Hras EFE7E S BAMPHFRIEE R, B. iEH RT-PCR #:ifll Nras
ERZEBEARTHRIEER. C. RT-PCR #&ill ERas BE L KHERAEBEAMAMNRIXE R, D.LAESE PCR Kl ERas BEE B E M
HRIEKFE, E ZH RT-PCR #&ll Kras B FE 7 BEMAMPHIRIZER
Fig. 1 The expression of Ras gene in gastric cancer cells by PCR. A. The expression of Hras gene in gastric cancer cells by RT-PCR. B. The expression of
Nras gene in gastric cancer cells by RT-PCR. C. The full-length ERas transcript was examined by RT- PCR. D. The quantitative expression of ERas gene

was examined by real-time PCR. E. The expression of Kras gene in gastric cancer cells by RT-PCR
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Fig.2 Mutation hot spot analysis of Kras gene
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Fig.3 Mutation hot spot analysis of Hras gene
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Fig. 4 Mutation hot spot analysis of Nras gene
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Fig. 5 The new splice form of Kras gene
Exonl : Exon2 : Exon3 , IExon4A i&%ﬁ%ﬂ@ﬁ?&ﬁ[ﬁ%%ﬁi E@Ahjj
Kras-4A
T e S Sl T P 4B R ATN o Ras SEPH A (1R
Exonl Exon2 Exon3 Exon4B
—— +— 1  krs4B GES-1 41l ifd Kras 3 K55 12 (7% 8% f H 2048 22 2R
Exonl AExon2 ; Exm13I IExon4A 9[‘) T’f IEIFEQHEH@/‘?‘ rﬁ*kﬂ; Ras & [H 12,13,61 1i‘-'fn En.l?hm‘
Kras-4AAE2
L LB Y REIFFIESE Ras SCHOHEHLR ERas 36415 7 R4 5
Exonl Exon3 Exon4B -
- Abron? Co | — | Kras-4BAE2 T KORFAE SRS , ERas FE PR R G BRMA A FAE 2, IX 25

6 Kras BEEFERAIERE

Fig. 6 The schematic diagram of kras gene splice form
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hashi K " 7 UG T 408 b & B ras G067 A, 2005 48
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Ryoji Kaizaki"% P, ERas & [K 75 5 i 41 21 ik 15 BRI+ 5 1
BURTERYIASE, 2010 4E Eiji Kubota% ¥, ERas Jt K HA 2

1245t ras G R Z AL,

ARSI FRATTIE A T A R AR AN [ 2 A A5 B 1) 5 o 200
Z(EFE ), IS5 BIR, Hras Fil Nras 5 R 7E i 26 B 5 40 it &
PR IR KB — B, T R 25 5% 5 T ERas 1 Kras 3% R I
TEAEI B 22 363k, Hirp ERas £:K7F BGC-823, MKN-28,
SNU-16,SGC-7901 4 Jifg + = % ik ,Kras % [H 7 MKN-28,
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AE2 B RUATTAET ERas 3L 5 R8BI DURRATM b, PR e 3%
i1 KrasA B2 B BRI BB ERas #: [H 3 IA KA K X
PURRAN MG . ok B B R A SR 4k BGC-823 55k
MKN-28 41 fifi , 5k F B MK AR 534k SNU-16 i i ok H H
SIS A AR Tk SGC-7901 4k, fy itk 7l DL HY Kras
AE2 (IS A IR bR TTH B C R .



- 410 -

REYESHE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.3 JAN.2014

FIHTC 0 Kras S5 4A, 4B P87 8 X, 322 X))
TETH 4SS TR B T KrasA E2 9% 31, Kras JE 4]
BT P2 LN XA 4 b :Kras-4A ,Kras-4B, Kras-4A A E2,
Kras-4BAE2(& 6),

Kras B[N 1,2 SN T HIPHEN 08 AG/GA, 5 2,3 4
BT B PHEN K AG/AGA, THT 39 #21 KrasA E2 vf 1,3 Ah
TR PHEALE 5 Kras-4A 7 Kras-4B 1 2,3 4p i 7~ i B4 (r
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SBR[ BT XA 73 Jk A

ABEFAGIN T 7 vk BN, b 4 R T 0 A
Kras A E2, [ (0 1 8 Xf B 8202, A 2 X AF7E KrasAE2,
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o R A e — LR AWTTE o
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BRI TSRl BHRIG T RE RUR I TR ARE . 93 5h, Kras
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A RE 2T Kras BRI BO@ AL AR BTGl B HET Xz s i
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Ras Jk PN 157 B i 200 Hh AN 2 i aod B4R R AR S BUF 2
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