World Journal of Cancer Research 15 [iJE#t 57, 2018, 8(3), 113-120 Hans X
Published Online July 2018 in Hans. http://www.hanspub.org/journal/wicr
https://doi.org/10.12677/wijcr.2018.83018

The Expression and Significance of
FAK/PI3K/AKt/mTOR Signaling Pathway
Related Proteins in Human Gastric Carcinoma

Bo Yu, Xiyuan Sun*, Hong Chen, Tiefu Yu, Hongyu Liu, Weihai Cao, Weiye Fan, Xiaobin Liu

The First Hospital of Qigihar City, Qigihar Heilongjiang
Email: yubo1994@126.com, ‘sunxiyuan2004@126.com

Received: Jun. 20", 2018; accepted: Jul. 8", 2018; published: Jul. 16", 2018

Abstract

Object: To explore the relationship between the expression of FAK, PI3K, AKt and mTOR protein in
gastric carcinoma and analyze the relationship with clinicopathology and survival. Methods: Im-
munohistochemical method was used to detect the level of FAK, PI3K, p-AKt and p-mTOR protein
in 50 cases of gastric carcinoma, 48 cases of tissue adjacent to carcinoma and 20 normal gastric
tissues. Result: The level of FAK, p-AKt and p-mTOR in gastric cancer carcinoma was higher than
that of tissue adjacent to carcinoma and normal gastric tissues (p < 0.01), its level was positively
correlated with infiltration depth, clinical stage, lymph node metastasis (P < 0.01), and negatively
correlated with the type of tissue differentiation (P < 0.01), was not correlated with the gender,
age and gastric carcinoma area of patients ((P > 0.05); the level of PI3K in gastric carcinoma was
higher than that of tissue adjacent to carcinoma and normal gastric tissue (P > 0.05), and the level
was not correlated with the patient's gender, gastric carcinoma area, infiltration depth, clinical
stage and lymph node metastasis (P > 0.05). Survival analysis shows, the survival time of patients
with p-AKt, p-mTOR positive expression and negative expression was statistically significant (p <
0.01), and with FAK, PI3K negative expression was not statistically significant. Conclusion: The
abnormal expression of AKt and mTOR is involved in the evolution of gastric carcinoma, which
may be one of the independent indexes of prognosis of gastric carcinoma patients.
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1. 5|8

B e R R WS 2 —, LRI MR S 3 A, EIRE, BRI LS B
NI 43% [1], 5 FEEFFR N 30%~40% [2] [3], WA 2o B g4 . KECE sk
[ R R B ERIT LA X, MRMEST . T RS Y. EVIBUIRIRIT A, B
HH AN R RS, REFRIN, HHAIDTRCEENRIUN. §REKKESREM4].
B T VBRAT BT AR5 1A% o SRR R R0 e RE R TR AL . RhoA {55 % B A5 X 57 W [ 6 1 AH K
XFT B AL 15 Sl AT FCAR R S, SRZIRIT AR AL PRI TS AR B> . AT E
WEFE T H BILE T 70 Ht FAK/PI3K/AKYmTOR (Ch B S0k B8 s LI 3- T8l ok 1 3 B /Wil Ll P 7 A 2 3R 5L
[, focal adhesion kinse/phosphoinositide 3 kinase/proteion kinase B/the mammalian target of rapamycin,
FAK/PI3K/AKYmTOR)E S il A G HE I 7E B4 Jmsr L IEW B AT RIAMZESR, SRS,
TREL Y. MRIRIEEREE . WA RE . BAEFIRH N, MEMRZR BT AFK/PI3K/AKY/mTOR {55
AR OCE A5 B I R B AR AR . BUS MIAR SR, SR B RO A R AL, 1 B e B
BITHRE R 9 B R G T IR SR IR A, SR B TS 0 T AR EY, B3P R IR
EREE
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2. AREFZE
2.1. — AR

BEALICAR 2010 4F 1 H % 2010 4F 12 AF5FM/R T B —ERAT FARVIBR AR EIESL . IR TR 5E
B B A RA 50 B, RESFAHL 48 1, IEH BHAHL 20 B, RATHRITHEAIT . B 36 6, Lotk 14
], S 34~82 %, HIAFERS 64 5, <60 % 23 5], >60 % 27 fil. AJg Friil V) A B BRI EE AR AT
TR, AR GUERR LI A P AR 4UWHO) 426 2000 ArdE. ALV FEREE : (RO LR 20 6, 5
P 24 1, m oA 6 il WkkEAL: BEITEE 101, B 1B, BAAREE 19 61, Al
29; RIHEREE: REFFEKEZ(T1 +T2) 13 B, FERMBZ(T3 +T4): 37 Fl; AMELEHEE 19 6], Tk
ELEERERS 31 . AR 36 EREE R & 23 (ATCC) 2010 4E55 7 RRONEHEAT PR 73 J(TNM 43 191), 1399 17 41,
113 26 5, 111 #H 4, TV 33 61, @Rk BE Bt B2 ki .

2.2. A&

%Pt N FAK. p-AKT. PI3K. p-mTOR. FAK 57 FEHiiANE [ 35 [E Santa Cruz A#]; AEWEFriCL
EFRTY) BORBEFRICHBEROP AR TR, L E IS . DAB-REIRF & H b h A2 &
WrAEMBARAGRAF

2.2.1. RGHEENEE
Kl B R HAGEEME AN 5.0 cm). [EH B4 A+ FAK. PI3K. p-AKT. p-mTOR &
HRIE . P AMNKH S-P —BvkikAT, Fe M8 A AR & U B kAT

222, REERNFERAIR

I B Gt g AT RN, R R I S DR TR, B AR B B B AR
M E AN BE T, AT HERSR A VP TR E TR ik A T AR IR Y) 7 AR IEAT I
I3 AFHE N 3 4, KRB 2 43 IR 1 0y, TR € 0 20 s SR FRBH R A M L 5 3647 PF 43, LUBITE 76%~100%
ZIER 4 53, AE 51%~T5%Z (08 3 535 26%~50% A1 2 43, 1%~25%Z 188 1 45, SHEINT 1%H
0 7o WEPFRVE bRk TS BRI ED A& 8, 24550 R7E 5 0 DL E R, SIS 1E 2~4 32
[ENSSRATE, S0 1 5 LR R,

2.3. GeitFAbTE

KH SPSS Fiit it AT ab . R Rt T <41 Kaplan-Meier 77T A A2 304047
P<0.05 AERHRITFE L.

3. &R
3.1. FAK, PI3K. p-AKT. p-mTOR EAZEBREHAL. BFHL, EEBEHLAPRRIE

FAK SO FERETMRE, EHEHL. EHAL. EEEHAANRERDHN 68%. 14.95%.
25%, P<0.01, BREMALGESHL., EHBALLE, p<0.0l, ZRA4%ITHFREN, EHHLAS5IEY
BAHLRLE, p>0.05, ZREFHFE N PBK EHFERIETHMME, £ERHAN, mHHL. EF
B AR MIFRIER RN 28%. 18.75% 10%, BHANSmBFHNA. EF BHLRWLE, P>0.05 ZRT
Gl 3 p-AKT A FERE T, 75 B4 s i gl Ew B AN RIER 5N 70%-
25% 5%, BREEALSSmEHL. EWBHHLLEP <001, ZFE4IMFRNL BEHAMASERHA
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ZULE, p>0.05, ZRLHIT¥E L L p-mTOR EA FELATHMME, £BEAL. EHMAM. F
W E AL RIER D HHN 54%. 18.55% 0%, B SmsHA. EWEHHAL, P <001, ZRE4
R E N, SRS S IERAMILE, p<0.05, ZRESITFENL, WE 1. K 1-4 4.
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Figure 1. FAK expression in gastric cancer tissues, adjacent tissue and normal gastric tissues (x200). (A): Gastric cancer
tissues; (B): Adjacent tissue; (C): Normal gastric tissues; (D) Negative control

1.FAK ZEAESRALR, BEAL. EHEBBLATRIA(<200). (A) BEAL; (B) BFAL; (C) EFBHELE;
(D) BAMEXTER

Figure 2. PI3K expression in gastric cancer tissues, adjacent tissue and normal gastric tissues (x200). (A): Gastric cancer
tissues; (B): Adjacent tissue; (C): Normal gastric tissues; (D) Negative control

2.PBK EREBREAN, BEHEE, EEBHEEADHRIA(x200). (A) BREEHEL; (B) EZHE; (O) EEBHYE;
(D) FAMXTER

Figure 3. p-AKT expression in gastric cancer tissues, adjacent tissue and normal gastric tissues(x200). (A): Gastric cancer
tissues; (B): Adjacent tissue; (C): Normal gastric tissues; (D) Negative control

3. p-AKT ZEREB AR, BEHAR EEBHRASTRIA(<200). (A) BREALR; (B) BHEER; (O) EEBAR;
(D) BAMEXTER

Table 1. FAK, PI3K, p-AKT, p-mTOR expression in gastric cancer tissues, adjacent tissue and normal gastric tissues

# 1.FAK. PB3K. p-AKT. p-mTOR ERZE B &AL, BEHE, EEBAHATHRIE

FAK PI3K P-AKt P-mTOR

2159

N

15 12 O 5§ S 1 N 1 S v 8 S 5 15 O 5 e S S 12 S £ o

B4l 50 34 16 68.00%" 14 36 28.00% 35 15 70.00%* 27 23 54.00%"
JE Al 48 18 30 14.95% 9 29 18.75% 12 36 25.00% 9 39 18.75%%

IEHBEHHA 20 5 15 25.00% 2 18 10.00% 1 19 5.00% 0 20 0.00%

TSRS AL P < 0.01: PHIERASLE P<0.01; “HIEFHASE P<0.01.
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3.2. FAK. PI3K. p-AKT. p-mTOR Fix5BEFREBEHIENEXR

FAK. p-AKT. p-mTOR %R IA SRIERE . KD, MESEE R IEMG, SHHASMHE
HEFMEG, 5EEBEEMEN. F8. BRENEAz ZER LA FE X PBK HEAHMRIAS HEE
FHVER FEE . BRI RIEREE . ISR KRR 2 (8 2 e A 5= p > 0.05, W&k 2.

Figure 4. p-mTOR expression in gastric cancer tissues, adjacent tissue and normal gastric tissues(x200). (A) GASTRIC
cancer tissues; (B) adjacent tissue; (C) Normal gastric tissues; (D) Negative control

[ 4. p-mTOR EEEBEERA. FEFAR . EEBEATRIA(200). (A) BEHER; (B) BHHR; (O) EEBA
&; (D) FAEXTER

Table 2. Relationship between the expression of FAK, PI3K, p-AKt, p-mTOR and the pathological characteristics of gastric
cancer (‘p <0.05, P < 0.01)
2. FAK, PI3K. p-AKt. p-mTORFIXSBERIPFHENXFR (p<0.05 "P<0.01)

FAK PI3K p-AKt p-mTOR
o BRFE
FRPE  BAME PEMEEE REME BAME BAMESEE BAtE B REMEE M BN PRMER
5
3B 36 30 6 83.33% 10 26 27.78% 25 11 69.44% 17 19  47.20%
' 14 10 4 71.43 4 10 2857% 10 4 71.43% 7 7 50.00%
Lo
<60 2316 7 69.56% 9 13 4347% 15 8 65.22% 10 13 43.48%
>60 27 22 5 81.48% 6 21 2222% 20 7 74.08% 12 15 44.44%
BB AL
=RE 49 33 16 67.34% 14 35 2857% 34 15 69.38% 34 15 69.39%
Al 1 1 0 100% 0 1 0 1 0 1000% 1 0 100%
eGSR it
& 6 1 5 1667% " 0 6 0 2 3003333%7 2 4 3333%"
o 24 13 8 54.17% 7 17 29.17% 12 12 5000% 17 7 29.27%
ik 20 11 9 55.00% 6 14 30% 13 7 65.00% 12 8 60.00%
* 4 3 1 75.00% 0 4 0 2 1 50.00% 3 1 75.00%
ban !
I 17 3 15 17.64% 5 12 2941% 3 14 17.64% 2 15 11.76%
11 26 11 15 42.30% 7 19 2692% 13 13 5000% 12 14 46.15%
11 4 2 2 50.00% 0 0 4 0 100% 2 2 50.00%
v 3 2 1 66.67% 0 0 0 100% 2 1 66.67%
RARR
TI + T2 13 4 9 30.76% 5 8 35.71% 3 10 23.07%" 2 11 1535%"
T2+ T3 37 24 13 64.86 10 27 27.02% 27 10 7297% 25 12 67.571%
WA
¥ 19 5 14 2631%" 5 14 2631% 7 12 3684% 6 13 31.57%"
H 31 23 8 74.19% 9 22 29.03% 24 7 77.41 22 9 70.97

"P<0.05, "P<0.0l.
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3.3. FAK. PI3K. p-AKt. p-mTOR Fix5BEEEMENXER

FAK. PI3K. p-AKt. p-mTOR PBH:RIE B FI P A AEHF 7] 4 51l 2 39.8. 58.6+ 26.3. 29.8 1N H,
BA M0k 58 AP S AR A TR 43 ) A 49.8 48.7. 58.2. 53.7 MH, 4l Log Rank 4iit*#4a%, p-AKt.
p-mTOR PH:FRIE 5 AR IE B E AR R Z R A S L p<0.05, WK 5~K 8.
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Figure 5. Relationship between FAK expression and survival time (1 positive, 2, negative)

& 5. FAK RiZ 5% FRIERX ZR(1 PR 2, BAY)
AR

0.01

0.00 20.00 40.00 60.00
time (H)

Figure 6. Relationship between PI3K expression and survival time (1 positive, 2 negative)

6. PBK TRIESE ERTERI<Z (1 BAME, 2 BAM)
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Figure 7. Relationship between p-AKt expression and survival time (1 positive, 2 negative)

B 7. p-AKt TIXSEFHER X R0 A, 208
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Figure 8. Relationship between m-TOR expression and survival time (1 positive, 2 negative)

[ 8. m-TOR FASEFREIRIXZR(1 PR, 2 BAM)

4. Wit

FAK/PI3K/AKt/mTOR 155 #i% 5 NS k4. RBEYIMFR[8]. FAK & —Fh 5 JE Z AR B & IR
W, NBESRESEETRCES T, SNBSS, EAERE®E . KRR 85 77 mik
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ERREBEIEH. FAK 25 7 MEARKZME 5 ENES, TRURMRIMNESEBE R ALK
R T2 e S E2MMPN . FFARRERY, FAK fgilid PI3K/Akt i&125 mTOR {5 5l oCHt, (Eidt4niy
YRR R DR TR AN B T DA S 4 i 3 T 6 S5 <46 Je £ 11 Tl ) 3 1 S5 A 5 b e 4 L 1 St A% A i
YRR, Rk H#%, H PI3K/AktmTOR 15 5l B 1 B2 0E C A EMIR BR U IR
R OAHE, FAK/PBK/AKYMTOR {5 5L B KA. KE. (7 LI FERRIHRE. AR50
AR 434 T FAK/PIBK/AKY/mTOR {5 5@ B AH S B AVE B2 a5 g, IE% B AR PRk
5B EREEE . AEFNR R MR REY, FAK. p-AKt. p-mTOR 7£ 54 b iRk T o5 41
21, IEH BAL(P <0.01), HFRIEKPSRERE . RS WRESEHER 2 IEHEGP <0.01), S5HH
AT RSP < 0.01), HEHMTER . ERE. BIREIEAL ISP > 0.05); PI3K £ B 1
FikmTRSHL. B BHHSP > 0.05), HEREKFSEHEMMEDN . FEEE. BRIEA. RIEEE .
IR KGR A (P > 0.05); FAFHHTER, p-AKt. p-mTOR FH%FRIE 5B HERIE B HKE
TEA 1] B A 22 5 AT 4t 3 (P < 0.01); FAK. PI3K P2k 5 RA M IA B 10 A A7 A Eb 4 2 R e 45 it
HOUP >0.05). # LIRS R M, p-AKt. p-mTOR PHHRIE N B T gEE AR 2B LR IERE, AH
B B RIS R febr e —, FRRIRIRIZIT .

HE&mHE
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