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[ Abstract ] Background and objective Phosphatidylinositide 3-kinases (PI3K) pathway is one of the most impor-
tant pathway in cells, which plays an important role in proliferation, growth, differentiation and mobility of cells. The aberrant
activation of PI3K pathway was exsited in 50%-70% cases of non-small cell lung cancer (NSCLC). As the key point in PI3K
pathway, expression of PI3K plays a critical role in activity of the pathway, which is closely related with the initiation and de-
velopment of NSCLC, furthermore with the response of tumor to target treatment. Our study is to analyze the clinical signifi-
cance and mechanism of PI3K p110f overexpression in NSCLC. Methods Expression of p110f and other proteins in PI3K
pathway were detected by immunohistochemistry in 170 cases of NSCLC. Correlation between expression of p110p and clini-
copathological characteristics of patients as well as expression of other proteins in PI3K pathway was analyzed. Results In 170
NSCLC, overexpression of p110B was found in 41.8% of cases. Correlation between overexpression of p110p and Ki 67 index
was significant (P=0.040). No significant difference of p110 expression were observed among different cohorts of gender, age,
smoking status, classification, grade and stage (P>0.05). Correlation between expression of p110p and other proteins in PI3K
pathway was various, positively correlated with PTEN loss (P<0.001) and negatively correlated with mutant EGFR (P=0.022),
while not correlated with P-Akt (Ser473), HER2, ALK, ROS1 and wild type EGFR (P>0.05). Conclusion Overexpression
of p110p is frequently detected in NSCLC. It is closely related with PTEN loss NSCLC, which shows that it plays an impor-
tant role in maintaining and developing of tumors driven by PTEN loss. It initiates the proliferation of tumor cells in NSCLC
without phosphorylating Akt. PIK3CB mutation is not the major cause of overexpression of p110p. Dysregulation of receptor

tyrosine kinases (RTKs) doesn’t show potential of increasing p110p level in cancer tissue, furthermore the expression of p110p
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in tumors with EGFR mutation is lower than in tumors without EGFR mutation.

[ Keywords ] Lung neoplasms; PI3Kp110p; Overexpression; Clinical significance; Mechanism
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p110p (ab151549, 1:200, Abcam) . EGFR (UMAB9YS,
1:200, ORIGENE) . EGFR (L858R) (43B2, 1:200, Cell
Signaling) . EGFR (E746-A750) (D6B6, 1:200, Cell
Signaling) . HER2 (4BS, TfE¥#, Ventana) . MET
(D1C2, 1:200, Cell Signaling) . ROS1 (D4D6, 1:200, Cell
Signaling) . ALK (DSF3, 1:200, Cell Signaling) . p-Akt
(Ser473) (DYE, 1:100, Cell Signaling) . Ki67 (MIBI, 1:150,
Dako) . PTEN (6H2.1, 1:100, Dako) . $iJ51& %5 )i flpH
9.0/, WU 2 TR 2% i, I 98 °C, B [A] 420 min,
EnVision™ FLEX+Rabbit Linker (DakoAF]) W KIG S, K
HEnVision™ FLEX/HRPD Detection System ( DakoZAH] )
K52, 1 Autostainerlink 484 A3 EHALHL (Dako 2y
A SERL.
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LU ) FRIRERI, AT ] L 32 0% bR 240 B Ao i B A €2
AR, Ki67THEOT s TIPS AR, 1
$2,0001 IR 4N M, LAAZ B 4006 Br 5 B 43 B K678
B0, Kie7H A0 4HbRUE: <10%; >10% H.<30%; >30% H.<
50%; >50%.
1.5 Geit2fotr SRAISPSS 21,088 H- 400 % S Ak e ik

TGt 7o BTk B, 434 p110 BAEA I R L 43 2H [] 3k
825 S ) K5 PI3KGE oA 2 2 IR O AR S P KR
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2.1 IEARSGERERE 170fINSCLC, FE10810] (63.5%) , &
YE62151] (36.5%) 5 HAERY63.00% 5 W AR 9301 (54.7%) ,
AW AHE 7751 (45.3%) 5 BIE9SH] (55.9%) , AR 20 i
750 (44.1%) (F&1) ; P (DA ) B b3, L1474
(86.5%) ; W PR G MRG0 3, 3613141 (77.0% )
Ki67 P8R 25.9%, <10%H1549.4%, >10% H.<30% %
H14.7%, >30% H.<50%# 1517.6%, >50%# 18.3% ([K1-14
4),
2.2 pl10BHYF IR KHAEAA]IG ARp BE /- HE] 9 22 57 170
BINSCLC, pl10BHI#IkHN41.8% . pl10BHIFK L HKi67
THCR IEA DG (P=0.040) 5 78 Mg AR 20 Mgz ], AN
[ 1) L A | WS KRR 190 2 L e A B AR TR T34 . N3
TNMG AR B3 0 R 22 e Ge 12 5 X (P>0.08)
(£2).

1 EEMAR. BARSHPBKERERR
1% (X100) . AT HARZE (HE) ; B:pl10B1{%
%% (IHO) ; C:PTENE®EZFRIL (IHC) ;D:EGFR
(L858R) FA1E (IHC) ; E:EGFR (E746-A750)
PR (IHC) ; F: ALK (D5F3) BRt% (IHC); G: MET
k%% (IHC) ; H:ROSTRA (IHC) :1:EGFR
f£%&i& (IHO) ;) :HER2MEFIE (IHC); K: p-Akt
(Serd73) BA1E (IHQ): L:Ki67it &/ F10%
(IHO) .
Fig 1 Normal lung tissue, the morphology
and expression of proteins in PI3K pathway
(X100). A: Histological morphology (HE);
B: Expression of p1108 is low (IHC); C:
Expression of PTEN is normal (IHC); D:
Expression of EGFR (L858R) is negative (IHC);
E: Expression of EGFR (E746-A750) is negative
(IHC); F: Expression of ALK (D5F3) is negative
(IHC); G: Expression of MET is low (IHC);
H: Expression of ROS1 is negative (IHC); I:
Expression of EGFR is low (IHC); J: Expression
of HER2 is low (IHC); K: Expression of p-Akt
(Ser473) is negative (IHC); L: Ki67 index is less
than 10% (IHC).

HRERERERERE
www.lungca.org



v iR 2 5201 74F 12 F 25208 55 1200

Chin J Lung Cancer, December 2017, Vol.20, No.12 *+ 811

2.3 PI3K:l A EE (10 3Rk e H Sp110pFR A A 4
170ffINSCLC, ALKFHTE45.3%, ROSIFHM:AHy1.8%,

A8 EGFRPIEZ421.2% , PTENBR I % 043.5%, A=
EGFRE# 1A% N31.8%, MET A% 440.0%, HER2E
F1kHN28.2%, p-Akt (Serd73) FHYERK49.4%., pl10BHYFE
A SEGFREAL E MK (P=0.022) , HPTENR kG
1EAHE (P<0.001) 5 ALK, ROS1, B4 RIEGFR, HER2 .

Fllp-Akt (Serd73) YFRIR AR (P>0.05) (£3) .
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%8 ) — B K 1 A IR (phosphatase and
tensin homolog, PTEN) Wi i LR L PIP3 APIP2, $54T
PI3KAYVER, & PI3K I 4% Hh J S ik 8 15 K+, 7EPI3K
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%= 1 17081/ MR B Fv e BB IR AR ARORTERIE 22 25 MR AHE R 376
Tab 1 The smoking status in different classification and gender
cohorts of 170 patients of non-small cell lung cancer

Classification Smoking Total
No Yes
Male
SCC 9 60 69
AC 12 27 39
Female
ScC 3 3 6
AC 53 3 56
Total 77 93 170

SCC: squamous cell carcinoma; AC: adenocarcinoma.

B 2 FfRERG1. AAREHMPBKERERR
% (X200) . AT HARZE (HE) ; B:ipl10B1K
#i% (IHO) ; C:PTENE®¥ %X (IHO) ;D:EGFR
(L858R) PHE (IHC) ; E:EGFR (E746-A750) FR
% (IHC) ;F:ALK (D5F3) BBf% (IHC) ; G:MET
B&iE (IHQ) :H:ROSTRAE (IHC) ;1:EGFRIR
#i& (IHO) ;J:HER2MERE (IHO) ; K:p-Akt
(Ser473) FRE (IHC) 5 L:Ki67it#/MF10%
(IHO) .
Fig 2 Lung adenocarcinoma case 1, the
morphology and expression of proteins
in PI3K pathway (X200). A: Histological
morphology (HE); B: Expression of p110 is
low (IHC); C: Expression of PTEN is normal
(IHC); D: Expression of EGFR (L858R) is positive
(IHC); E: Expression of EGFR (E746-A750) is
negative (IHC); F: Expression of ALK (D5F3) is
negative (IHC); G: Expression of MET is high
(IHC); H: Expression of ROS1 is negative (IHC); I:
Expression of EGFR is low (IHC); J: Expression
of HER2 is low (IHC); K: Expression of p-Akt
(Serd73) is positive (IHC); L: Ki67 index is less
than 10% (IHC).
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3 MBRERBI2EALRESFMPBKERERR
i% (X200) . A:HARZ (HE) © B:pl10BE
Fix (IHO) ; C:PTEN%kFE (IHC) ;D:EGFR
(L858R) FR% (IHC) ; E:EGFR (E746-A750) FA
1% (IHC) :F:ALK (D5F3) FR1% (IHC) ; G:MET
m%i& (IHO) H:ROS1FAME (IHC) ;1:EGFR
k%% (IHC) ;J:HER2{EFIX(IHC); K : p-Akt
(Ser473) BATE (IHC) 5 L:Ki673t 4K F10%:)s
F30% (IHO) .
Fig 3 Lung adenocarcinoma case 2, the
morphology and expression of proteins
in PI3K pathway (X200). A: Histological
morphology (HE); B: Expression of p110 is
high (IHC); C: Expression of PTEN is loss (IHC);
D: Expression of EGFR (L858R) is negative
(IHC); E: Expression of EGFR (E746-A750) is
negative (IHC); F: Expression of ALK (D5F3) is
positive (IHC); G: Expression of MET is high
(IHC); H: Expression of ROS1 is negative (IHC); I:
Expression of EGFR is low (IHC); J: Expression
of HER2 is low (IHC); K: Expression of p-Akt
(Ser473) is positive (IHC); L: Ki67 index is
more than 10% and less than 30% (IHC).

4 Fifi 801K 40 BE Y s 51 1 L R LS ANPIBKIE
BERRIE (X200) . A:HARS (HE) &
B:p110BfKk%EiLE (IHC) ; C:PTENE®FIX
(IHO) ;D:EGFR (L858R) BA1% (IHC) ; E:EGFR
(E746-A750) FAtE (IHC) ;F: ALK (D5F3) FA
1% (IHC) ; G:METHZRIE (IHC) ; H:ROSTRRIE
(IHO) ;1:EGFRIEZ:E (IHO) ;J:HER2MRFiX
(IHO) ; K:p-Akt (Serd73) FHI% (IHO) ;L:Ki67
&N F10% (IHO) .
Fig 4 Lung squamous cell carcinoma case 1,
the morphology and expression of proteins
in PI3K pathway (X200). A: Histological
morphology (HE); B: Expression of p110 is
low (IHC); C: Expression of PTEN is normal
(IHC); D: Expression of EGFR (L858R) is
negative (IHC); E: Expression of EGFR
(E746-A750) is negative (IHC); F: Expression
of ALK (D5F3) is negative (IHC); G: Expression
of MET is high (IHC); H: Expression of ROS1 is
negative (IHC); I: Expression of EGFR is low
(IHC); J: Expression of HER2 is low (IHC); K:
Expression of p-Akt (Ser473) is positive (IHC);
L: Ki67 index is less than 10% (IHC).
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Tab 2 Expression of p1108 in different clinical pathological cohorts

Factors n p1103 X2 P
Low High
Gender 0.083 0.773
Male 108 62 (57.4%) 46 (42.6%)
Female 62 37 (59.7%) 25 (40.3%)
Age (yr) 0.910 0.823
<44 5 2 (40.0%) 3 (60.0%)
45-59 49 30(61.2%) 19 (38.8%)
60-74 101 58 (57.4%) 43 (42.6%)
75-89 15 9 (60.0%) 6 (40.0%)
Smoking 0.131 0.717
No 77 46 (59.7%) 31 (40.3%)
Yes 93 53 (57.0%) 40 (43.0%)
Classification 1.326 0.250
SCC 75 40 (53.3%) 35 (46.7%)
AC 95 59 (62.1%) 36 (37.9%)
T 0.830 0.842
T 920 53 (58.9%) 37 (41.1%)
T2 61 36 (59.0%) 25 (41.0%)
T3 8 5 (62.5%) 3(37.5%)
T4 1" 5 (45.5%) 6 (54.5%)
N 1.479 0.477
NO 121 74 (61.2%) 47 (38.8%)
N1 39 20 (51.3%) 19 (48.7%)
N2 10 5(50.0%) 5(50.0%)
M
MO 170 99 (58.2%) 71 (41.8%)
TNM 1.286 0.526
| 105 62 (59.0%) 43 (41.0%)
] 42 26 (61.9%) 16 (38.1%)
1] 23 11 (47.8%) 12 (52.2%)
Grade 1.71 0.425
1 32 19 (59.4%) 13 (40.6%)
2 99 54 (54.5%) 45 (45.5%)
3 39 26 (66.7%) 13 (33.3%)
Ki-67 (%) 8.335 0.040
<10 84 54(64.3%) 30(35.7%)
>10-30 25 9 (36.0%) 16 (64.0%)
>30-50 30 15 (50.0%) 15 (50.0%)
>50 31 21 (67.7%) 10 (32.3%)

T: tumor; N: node; M: metastasis; TNM: tumor-node-metastasis.

FLAR USRS I P3G TAE Rl ORI SRR GE, 5 AT, Bl p110@ 2k iy EH LRI AR FE R R K. A
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BT RT Kot — ™5 /IR B 5 IR, 0478 T 2 P 2 11 i iy
Met (tyrosine—protein kinase Met, MET) N ]\i’%ﬁﬁiﬁ?
%142 (human epidermal growth factor receptor 2, HER2) .
R B K (epidermal growth factor receptor, EGER) |
JrIEE LR % 2R B IR OS (proto-oncogene tyrosine-
protein kinase ROS, ROS1) . [H]Z5 9k LR i (anaplastic
lymphoma kinase, ALK ) o ARG REA: OIF 58 U0 /s i
pl10aiF #i5 SEGFRZLHIMET ik S 1EAHC, AWFSY
B Rp110BRIFRIB HEGFRIEAL RGN, TEHLU KR
S TRTKs¥p110afipl10A/ER AR, 51 *IE%:?FB
Fs ﬁ?ﬁnﬁﬁ%’%}scm%*E’Jﬂv‘ﬁﬁpuoﬁ%u& 14y
ORI IE , BAAHLT A, HED T fiE ‘?EGPRae
2 110a i I H X . puoa%llpuoﬁﬂﬁplal(ﬁ%i%
HEAL I, TEAE N AR IB AT REAFTE— DI TR AR 192 45
A, FEp110ami R IR AIE L T p110RHE LR K i fh il o

B 5 Ak B w612, AARSMPI3KE
HERARIL (X200) . ATARES (HE) ;
p110B&E %% (IHC) ; C:PTENZ KL (IHO)
D:EGFR (L858R) FA1% (IHC) ;E:EGFR
(E746-A750) FATE(IHC) s F - ALK (D5F3) FRi%
(IHQ) ; G:MET{EZ:x (IHC) ; H:ROSTRAH
(IHO) ;I:EGFR&ZRE (IHO) ;J:HER2MRRIX
(IHC) ; K:p-Akt (Ser473) BR% (IHC) ;L:Ki67
HHKXF10%/1F30% (IHO) .
Fig 5 Lung squamous cell carcinoma case 2,
the morphology and expression of proteins
in PI3K pathway (X200). A: Histological
morphology (HE); B: Expression of p110 is
high (IHC); C: Expression of PTEN is loss (IHC);
D: Expression of EGFR (L858R) is negative
(IHC); E: Expression of EGFR (E746-A750) is
negative (IHC); F: Expression of ALK (D5F3) is
negative (IHC); G: Expression of MET is low
(IHC); H: Expression of ROS1 is negative (IHC); I:
Expression of EGFR is high (IHC); J: Expression
of HER2 is low (IHC); K: Expression of p-Akt
(Ser473) is positive (IHC); L: Ki67 index is more
than 10% and less than 30% (IHC).

Y AT B R p110aFlp1 10 AL F g PR F R F-AS
[], TR R A BRI A AE 25 57, pl10alififb Hp-Akt
Ry 2 ik LA AR A i) — E5ebE, iip110 B 26 15 A 4 Ml p- Akt
PRI HARALE, AHF5E B /RNSCLCHE A Zp110p 5
p-AktFRIAAAHIE, HZAHFF, $E/Rpl10pm 3R ik KR4
AR ()8 A S R A Akt TG
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Tab 3 Correlation between expression of p1103 and other proteins in PI3K pathway

Factors n p1103 X2 P
Low High

MET 1.951 0.162
Low 102 55 (53.9%) 47 (46.1%)
High 68 44 (65.0%) 24 (35.0%)

HER-2 0.108 0.742
Low 122 72 (59.0%) 50 (41.0%)
High 48 27 (56.0%) 21 (44.0%)

Wild type EGFR 0.022 0.881
Low 116 68 (58.6%) 48 (41.4%)
High 54 31 (57.4%) 23 (42.6%)

ROS1 2.190 0.139
Negative 167 96 (57.5%) 71 (42.5%)
Positive 3 3(100.0%) 0(0.0%)

ALK 0.743 0.389
Negative 161 95 (59.0%) 66 (41.0%)
Positive 9 4 (44.4%) 5 (55.6%)

Mutant EGFR 5.278 0.022
Negative 134 72 (53.7%) 62 (46.3%)
Positive 36 27 (75.0%) 9 (25.0%)

PTEN loss 83.284 0.000
Positive 96 85 (88.5%) 11 (11.5%)
Negative 74 14 (18.9%) 60 (81.1%)

p-Akt (Ser473) 0.113 0.736
Negative 86 49 (57.0%) 37 (43.0%)
Positive 84 50 (59.5%) 34 (40.5%)

MET: tyrosine-protein kinase Met; HER2: human epidermal growth factor receptor 2; EGFR: epidermal growth factor receptor; ROS1: proto-

oncogene tyrosine-protein kinase ROS; ALK: anaplastic lymphoma kinase; PTEN: phosphatase and tensin homolog; p-Akt (Ser473): phosphorylate-

Akt (Ser473).
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