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2L A IR LT M A 5 4120 KRAS, BRAF, NRAS
il PIK3CA Bt PR AL I B2 I AR 2 S be 45

oA AR A OB, S RZ AT B, 2L PE AR GBI L = O BE R FAE EE AR
B 650032; 2. = FIA ELAMO LS BE B BE P sy, BEIH 650102)

W ZE:. BH 02 AW (colorectal cancer, CRC) % 4 fn 7 sh ik /k KRAS, BRAF, NRAS #» PIK3CA 48X A& B 4%
EWRE, SWELEBALEAR R T —FBALTROY B E, FE 201952 A ~ 2021 F 1 A FBEARMK
EBRGREIRNE L= O ETR 100 4 2 H W B A AR £ RIEF i shibik, A& G L PE (Western
blot, WB) A& sk kA &4 CD63 = TSG101 w95 & & ik ; RAB4 X R A (polymerase chain reaction, PCR) #
M o F S AR RS R Ik 69 S5 2122 7 KRAS, BRAF, NRAS ## PIK3CA A B R &2, Kappa — A T 7 o i 1
MR RELMRREH—5, Logistic £EEW A Hrm—s e B, &R Ba A R4 E# (the cancer genome
atlas, TCGA ) %3 2 =, KRAS, BRAF, NRAS #» PIK3CA #) % A M5 % 2 £ 05 4 35% ~ 96%, 5% ~ 15%, 5% ~ 30%
Fo 18% ~ 36%, H KRAS #» BRAF 49 £ % 5% A% & F 0918 A& 58/ X, fiFshibik P KRAS, BRAF, NRAS #=
PIK3CA # % & £ 45 % A 94.00%, 11.00%, 17.00% #= 35.00%; % #4040 KRAS, BRAF, NRAS #= PIK3CA # %
T E 53 A 34.00%, 5.00%, 6.00% F= 16.00%; foiksribikd KRAS, BRAF, NRAS #= PIK3CA %% & 34 % T4,
EZRA %I FEEL (=101.027 ~ 256250, 3 P < 0.05) , fiFshibiklg 2142 KRAS % % 89— % 4 40.00% ( Kappa
i =0.064, P>0.05) , BRAF % % #5 — 8 % % 99.00% ( Kappa 14 =0.599, P<0.05) , NRAS % % #§ — 5 % 4 89.00%
( Kappa 14 =0.475, P<0.05) , KRAS £ X #— % % 81.00% (Kappa 14 =0.523, P<0.05) . ECOG 4. ##%. &
S MR vk Sk Ak Fa 28 27 KRAS, BRAF, NRAS ## PIK3CA ¢4 £ T Aem — s e B &, 450 4 A 5% hikshuk
Kk KRAS, BRAF, NRAS #= PIK3CA # % % % & T4 2L, =% BRAF, NRAS #7 PIK3CA %) — 3t 75, A shikikeg
B 45 Tl R 3 d) s T AR A
KHRIR): A5 P LTS SNMA R SEAR
FE4ES: R735.3; R730.43 XEkFRIRAD: A XEHS :1671-7414 (2023 ) 01-022-05
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Comparison of KRAS, BRAF, NRAS and PIK3CA Gene Mutations in Serum
Exosomes and Tissues of Patients with Colorectal Cancer and
Their Clinical Significance
JIN Yang', JIANG Li-qiong’, FANG Ye', ZENG Yan-lan', HEYi', BIAN Ge-yuan'

(1. Department of Critical Care Medicine, No. 920 Hospital, Joint Logistics Support Force of the Chinese People’s
Liberation Army, Kunming 650032, China; 2 .Health Management Center, Fuwai Cardiovascular Hospital of
Yunnan Province, Kunming 650102, China )

Abstract: Objective To detect the mutations loci in exosomes related gene of KRAS, BRAF, NRAS and PIK3CA in patients
with colorectal cancer(CRC), and analyze the consistency with cancer tissue gene mutations and its possible influencing factors.
Methods From February 2019 to January 2021, 100 patients with colorectal cancer in the No. 920 Hospital of the Joint
Logistics Support Force of the Chinese People’s Liberation Army were selected as the research object. The serum exosomes of
patients were extracted, and the protein expressions of exosomes markers CD63 and TSG101 were detected by Western blot
(WB).Detection of KRAS, BRAF, NRAS and PIK3CA gene mutations in serum exosomes and surgically resected cancer tissues
by polymerase chain reaction (PCR). Kappa consistency test was used to analyze the consistency between serum exosome

mutations and tissue mutations. Logistic univariate regression was used to analyze the factors affecting the consistency. Results

ELWE: BRI O E BB AR TR (AR A& DNA K1 G K i g MR E I B rT AT vE i g ), iR 5
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BIREE: BT (1966-) , 5, ARF, FAEEI, B5EHm . MEGEELRR, E-mail:fecesathe70@21cn.com.
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The cancer genome atlas (TCGA) data showed that the mutation rates of KRAS, BRAF, NRAS and PIK3CA were 35% ~ 96%,

5% ~ 15%, 5% ~ 30% and 18% ~ 36%, respectively, and the mutations of KRAS and BRAF were related to the low survival
rate of colorectal cancer patients. The mutation rates of KRAS, BRAF, NRAS and PIK3CA in serum exosomes were 94.00%,
11.00%, 17.00% and 35.00% respectively. The mutation rates of KRAS, BRAF, NRAS and PIK3CA in tissues were 34.00%,
5.00%, 6.00% and 16.00% respectively. The results of tissue gene testing were provided by the clinical pathology laboratory, the
mutation rates of KRAS, BRAF, NRAS and PIK3CA in serum exosomes were higher than those in tissues, and the differences
were statistically significant(y’=101.027 ~ 256.250, all P < 0.05). The consistency rate of KRAS mutation in serum exosomes
and tissues was 40.00% (Kappa value =0.064, P>0.05), BRAF mutation was 99.00% (Kappa value =0.599, P<0.05), NRAS
mutation was 89.00% (Kappa value =0.475, P<0.05), and KRAS mutation was 81.00% (Kappa value =0.523, P<0.05). The
consistency of ECOG score, metastasis and staging of patients is high. Conclusion The mutation rates of serum exosomes
KRAS, BRAF, NRAS and PIK3CA in colorectal cancer patients were higher than those in tissues, and the consistency of BRAF,
NRAS and PIK3CA was moderate, which may provide a reference for exosomes gene detection to guide clinical targeted therapy.

Keywords: colorectal cancer; serum exosomes; gene mutation
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1.3.2  JEEAEFE N4 G ( the cancer genome atlas, TCGA )
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A1 W 1 DNA/RNA & B3 751 5 0 48 i 3 2 i 14
DNA, PR DNA HeHUR 55 S e i 2R A
) DNA . ELRERAEH IR A 0 & i Ve 3 i 45
7.

Ll DNA J#itR, HBG1945 2 ul, itk 2 pl,
T £ B F K EMZE 12.50 pl, PCR ¥ 34 FL )% Ny
94 °C T 5 min; 94 °C7EYE: 30s, 55°CiHE k 30s,
T2CHEfH 1 min, 72°CHR-AF 10 min, fEFF 30K, §°

B4JE PCR =44 T B REWHEE A L vk S o L) 3
g/dl BB HE BB . e RTS8 3 T ) IR It £
BAURUNEE . L 8 wl; TERH T A RESL
A5 w1100 bp DNA Ladder; % ifH kiS5, H
JEWZ 120V, JFIRHVK; Yl = MBI 2/3
LT, 24940 min B R, CKREER G, 7R
SHMT TS, FEEER AR gt . T
SR 1,

®1 51ER
HEARL A Elk7ls2l PR (bp)
KRAS G12 G13 5" CCTGCTGAAAATGACTGAATATA 120
3" TCTATTGTTGGATCATATTCGTC
KRAS Q61 5" AATTGATGGAGAAACCTGTCTCTT 119
3" TTATGGCAAATACACAAAGAAAGC
BRAF V600 5" TGCTTGCTCTGATAGGAAAATGA 161
3> TCCAGACAACTGTTCAAACTGATG
NRAS Q61 5" ACAAGTGGTTATAGATGGTGAAAC 03
3" ATTATTGATGGCAAATACACAGAG ’
PIK3CA E542 E545 5" AGCTAGAGACAATGAATTAAGGGA 14
3" TAGCACTTACCTGTGACTCCATAG
PIK3CA H1047 5" ATTCGAAAGACCCTAGCCTTAGAT 103

3’ CCATTTTTGTTGTCCAGCCAC

1.3.5 SN HZUELRRGI . SEF I3 4B ) 2
PCR ¥ #47=9y. WP ZR: HEMBEEL pg
DL, Apgonm/Aosonm VR GEE FLEAE 1.8 ~ 2.2 Z[H],
WHERT 10ng/ 1, ¥ PCR Y=Y 6, 2K,
{#i [ Tllumina HiSeq 2500 G T AR,
K 2 x 125 bp., Kiiflll KRAS 55 2 5 4 8 7 (Gl12,
G13) , KRAS % 3 “54M i+ (Q16) , BRAF 5
15 5 4h g F (V600E ) , PIK3CA %5 21 S 4h g T
(E545, E542, HI1047) %75,
1.4 %t a4 SPSS 26.0 BAF s . s
HNMA . 2410 KRAS, BRAF, NRAS Fl PIK3CA
BRI 8 1 AR I Kappa — B, 5080k
KB CEE) [m(%)] R, RITRERHAT I
. SR logistic BAPH 2 [0 40 #r, — kY
M2, KR 7KHE a =0.05,
2 &R
2.1 TCGA #c# % KRAS, BRAF, NRAS #= PIK3CA
AW R E il i Cbioportal (http://www.cbioportal.
org ) TCGA B4 /0 Hr .7~ . KRAS 7 45 I Ji v (1)
ZRAFRIE 35% ~ 96% Z[A], BRAF 7845 J H (1)
RARRIE 5% ~ 15% Z [0, NRAS FEZ Wi oo
Stk

ARRIE 5% ~ 30% Z[6], PIK3CA TE45 i iy %=
ARRAE 18% ~ 36% Z[Al. KRAS, BRAF RAFHEH
PITETE R BB TE AR, ZRAS5FE S
(£=13.392, 26.931, P<0.05) , NRAS, PIK3CA %
A5 BE AE TG R TR R R, 2R G
Y (1=2.018,0.472, P>0.05) .

22 sfeiFshabtkeyr WE 1. WB HL KA Ak
WMAFR Y CD63 Fl TSG101 fYFE35, M2 HAM
R IILE TP ARTEAE CD63 F1 TSG101 B 36k,

¥
. ¥ _ﬁ_\’@
§t & W

CD63 -
TSGI01 S -

B 1 miEsMEEER (100nm, x 100 ) BIMNbEER

£ CD63, TSG101 BEEE
23 fe ik SRk, B4R 89 DNA — M 4H I
& 2. ITEAMNMA . 241 DNA i KRAS, BRAF,
NRAS Fll PIK3CA 757 S il & &

43

M 1 2 3 4 5 6

200bp 200bp
100bp 100bp

1

2 3 4 5 6 M

7#: M: marker; 1: KRASGI2GI3; 2: KRAS Q61; 3: BRAFV600; 4: NRAS Q61; 5: PIK3CA E542 E545; 6: PIK3CA H1047
B2 miEsME,. A28 DNA B PCR EikE
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(P<0.05) .
£2 MIFSMNME, A4 H KRAS, BRAF, NRAS 0
PIK3CA HIREEE [n(%)]

FEIA JIIREEARVAZS ikt I P
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MG AP . 2H40H BRAF, NRAS Fl PIK3CA )
— ORI, U KRAS BY—ECRE %
Fz 3 MiFEMNBE, ARHBERGN—BEEE
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