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ARTICLE INBOD ABSTRACT
Anticle higtorye Oyjective: To analyze expression heterogencity of Integrin beta 3 ((TGES) and B—eell lymphama
m_mn?mhmla 2 (BCL-%) in lung edenocarcinoma tissue and edenacarcinoma cell line and further provide
M?wmumm4 theoretical direction for molecular biclogical research of lung adenocarcinoma, Methods:
imfpm]” mlilfmmm Tissus microamay was used to observe relation among expression, heterogensitpy and clinieal
characteristica of [TGE3 and BLL-2 in lung cancer, Mesnlts: [TGB3 and BCL-2 increased
significantly in 4349 calls in CAFe groap with § —actin an control; the sxpreasion level of BCL—2
Eryworde: also increased in ITGB3 transfected cella with GFP plasmid tranefected A9 cells as contral;
Integrin immunohistochemistry staining showed thet pesitive ratea of ITGB3, ITGB1 and BCL~2 in normal
B cell lymphoma lung tiseuea were 0, the positive mies in lung adenocarcinomn were 7.04%, 84.51% and 4.23%,
Limg adempearemoma, reapectively; in the results of immunchistochemistty staining, the expression of Givdin protedin in
Heterogeneity hmg adsnocercinems was homagensous, howewar protein expression of FTTGBS, ITGB1 and BCT-2

showed different pattems in the same location with significent heterogeneity; majortty of ITCHA,
ITGRI or BCL~2 positive tissue showed heterogeneity that expression in teailing edge was higher
than that of trailing edgs in ling adenccarcinoma tisme, the patients with BCL~2 heterngenaity
showed higher lymph node metastamis mtio and lower clinical stage <0055 and the expression
of ITGB3 and the clinical charactsristica of patients wers not significant related (P»0.05).
Conelugiong; Expression of ITTGH3 and BCL-2 in lung adenocarcinoma and adenoarcingms
eell line showed heterogeneity that expression in trailing edge was higher than that of tmiling
edge, which may play an imporiant role in promoting ume bmph node metastanis and vascular
invasion, and provides a new research dirsction for exploration of lung adenocarcinoma

the exact influencing mechanism, we conducted the related
1. Introduction research, the procedure and conclusion are reported as
following,
Liver cancer is a malignant cancer that threatens
human life and health with ascending trend of modality
and mortality and it requires higher standard in clinical 2. Materisks and meihods
prevention and treatment of lung cancer(LZ, Integrin beta
3 (TGB3) and B—cell lymphoma 2 {(BCL-2} function in cell 2 7, Experimental methods
adhesion and apoptosis respectively. Recent research
in occurrence and development of cancer34l. To explore  during January, 2005—January, 2013 in our hospital were
selected, including 213 cases of adenocarcinoma, 222 cases
ﬁﬁ:ﬁmﬁﬁ ‘Eﬁmf‘:;m:j&k::mm?ﬁi of squamous carcinoma, 27 cases of large cell carcinoma,

4500572, China, 45 cases of amall cell carcinoma, 42 cases of carcincid, 18
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carcinoma, which were all diagnosed referring to Lung
cancer clinical dispnostic criteria proposed by WHO in
19990361, In the same period, parudffin embedded samples of
normal lung tissue from 17 normal patient were collected.

2.2. Experimentcl tremiment

2.2.1, Production of tissue micromrray

Production of tiesue microarray was referred to
experimental method in related references(7fl, mouse anti—
human $kp2 monoclonal antibody and 0.1% citrie acid buffer
salution were used for 10 min microwave repair, and then
primary antibody was added, DAB developing was used after
being presetrved at 4°C for 12 b, PBS was used as nepative
control, and immunchistochemical labeling was used. Mouse
anti-human Skp2 monoclonal antihody was purchased from
OriGene Technologies, USA

22,2, HE seining

After dewaxing snd hydration of tissues microartay, the
tissues were put in xylene and immersed for 10 min, xylene
was changed and immersed again for 10 min, repeated for 4
times; the processed tissue microarrays were put in ahsolute
ethanol for 1 min and repeated for 3 times; and then put in
either 95% cthanal and 75% cthanol for 5 min and washed
under water flow. Hematoxylin stained for 5 min and weshead
in water flow for 15 min, and then stained by eosin for 5 s.
At last, the tissnea were dehydrated and observed under
microscope after sealed.

2.3, Observasional indexes

GFP-A54% cell line was established referring to related
method in referencesl(?8], FACS was used to separate GFP
marked A549, Western blot was nsed to detect expression
difference hetween ITGH3 and BCI~2. TTGB3 plasmid was
used to transfect A549 cells to observe the influence of ITCB3
overexpression on BCL-2 expression). Positive rates of

I'able 1
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ITGRB3, ITGB1 and BCL—2 expression in various types of lung
cancer and normal lung tissue were ohserved, 213 samples
of lung aden i expresgion heterogeneity at leading
edge and trailing edge of cancer tissue were specially

analyzed. Girdin protein was used as negative control,
immunchistochemical staining was applied in paraffin
gection of lung adenccarcinoma to observe expression of
ITGB3 and BCL-2 at the same location, Relation between
expression heterogeneity of lung adenocarcinoma tissue and
adencearcinoma cells and clinical indexes were analyzediiol

2.4, Statistical analysis

All date in our study were analyzed by SPS513.0.
Enumerntion data was analyzed by Chi-square test and
messurement dats wes analyzed by ¢ test. The test level was
et as g =0.05. The difference was considered as statistically
significant when P<0.05.
3. Results

3. 1. Result of Western blot

ITGB3 samd BCL—2 increased significantly in 4549 cells in
CAFs group with 8 —actin as control, as shown in Figure 1-2.
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Figure 1. Expression of [TGB3 and BCL-2 in conditional medium
culture.

Pasitive rate of ITGB3, ITGBI and BCL-2 expreszion in various lung cancers and normal lung tissue (%),
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Positive rate

Number ol |m.-ili'|t' gLl Number of ]-n.-'ili.\l' e
Positive rite Positive rate

CHSEs CaAses cases
Adenocarcinoma 213 15 7.04 180 84.51 9 4.23
Sqpuamons carcinoma 222 93 41.89 183 82.43 51 22.97
Large cell carcinoma 27 3 1111 21 77.78 0] (.00
Small cell carcinoma 45 33 713.33 9 20.00 3 6.67
Carcinoid 42 33 T8.57 24 57.14 & 14.29
Bronchial adenome I8 0 0.00 6 33.33 1] 0.00
Adenosquamous carcinoma 9 9 10000 9 TG0 5] 66.67
Normal lung tissue 17 ] 0.00 0 L00 () (.00
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Figurs 2. Expreasion of TTGE3 and BCL~2 in so—cultume aytem.
Note: Set 1:A549 cells cultured in NF medivm/CAF medium; Set
2:A349 oells onlhoved in NHLF medinm/LCAF medium.

3.2. Result of ITCB3 plasmid transfection

The expression level of BCL-2 was also increased in ITGB3
transfected cells with GFP plasmid transfected A549 cells as
control, as shown in Figure 3.
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Figure 3. Inflnenee of ITGB3 plasmid tranafection on BCL~2
expression of A4S cells,
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0, the positive rates in lung adenocarcinoma were 7.04%,
84.51% and 4.23% respectively, as shown in Table 1.

3.4, Results of immunohistochamical staining

The expression of Girdin protein in lung adenocarcinome
was homogeneous, however protein expression of ITGR3,
ITGB1 and BCL-2 showed different patterns in the same
location with significant heterogeneity, as shown in Figure 4.

FHGE3
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Figure 4. Results of immunohistechemical staining,

3.5. Hewerogeneity analysis

Majority of ITGB3, ITGB1 or BCL~2 positive tissue showed
heterogeneity that expression in trailing edge was higher
than that of trailing edge in lung adenccarcinoms tissue, as
ghowm in Table 2 and Figure 5,

Tahle 2
Expression heterogeneity of ITGB3, ITGRL and BCL-2 in leading
edge and trailing edge of lung adenocarcinoma tissue (n).

Heterogeneity ITGH3 ITGEI BCL-2
i3 Boitien sains ‘#-ITGB_;' and BCI-2 in . hmg [.H&lti:lllf_'; e.lge(lruil-ir:g edoe ] 16 1
nanoers and normal Ewagu'.ssua Leading edge = trailing edge 6 83 2
Leading edge>trailing edge g 81 6
llﬂ]lﬂ"llﬂ ICl iil ; :]] o rlﬂtl? EI : .I |1.| 0 : ]El i that pﬂﬂiﬁ\fe m In lnli]l 15 180 g
of ITGE3, ITGB1 and BCL—2 in normal lung tissues were
Table 3
Relation between heterogeneity of ITGB3 and BCL-2 and clinical characteristics of patients (5).
ITGB3 (r=15) BUL=2{n=49}
Clinical characteristics Leading edge = trailing l.?m_li_ng edges Pl Leading edge = trailing l.t.‘m_]i_ng edges Pl
edge trailing edge edge trailing edge
Age(year) =6l T(46.7) 2(13.3) (1.535 3(33.3) H1L.1) 10400
<60 5(33.3) 1{6.7) 4(d44.4) {111}
Gender Male B(40.0) 16.7) 1 2(22.2) 0 1.000
Female 8(33.3) 3(33.3) H44.4)
Clinical stage Stage | 3(20.0) 2{13.3) 0.704 I{11.1} L(11.1) 0.019"
Stage || 5(33.3) 3(33.3) 2(22.2)
Stage [[] 4(26.7) 16.7) I{11.1}) 1111
Clinical grade Grade 1-2 320.0) 32000y 0.263 3(33.3) LiLeay (1.588
Grade 3—4 5(33.3) 426.7) 3{33.3) 2(22.2)
Lymph node metasiasis Yes 426.7) 32000y 0.296 3(33.3) il 00304
No 746.7) 16T 5{55.6) 0

Note: '3 =8.067, OR=7.138, P<0.05: *: ¥ *=6.255.0R=8.209, P<0,05.
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Figurs £, Expregsion difference between cancer cells of leading edpe

A: Leading edgearailing edge; bt Leading edge<irailing edge.

3.6. Relation between heterogeneily and clinical

choraclerisiics

The patients with BCL-2 heterogeneity showed higher
lymph node metastasis ratio and lowser clinical stage
(P<0.05); and the expreseion of ITGB3 and the clinical
characteristics of patients were not significant related

(F >0.05), as shown in Table 3.

4, Discossion

Adenocarcinoma is a histological type of lung cancer,
deep research in molecular biology can possibly direct
the exploration of lung cancer mechanism and affect
significantly in prevention and treatment of lung cancer.
Meanwhile, invasion and metastasis of cancer are considersd
a8 the reasons that shorten patients” survival time{11,121 Thus,
research of tumor microenvironmeni in metastasis of lung
adenocarcinoma is significant. Researches reported that
ITGB3 and BCL-2 could function in cell adhesion and cell
apoplosis, which were highly expressed in various cancer
tissues and considersd na critical genes in cccurrence and
metastasis of cancer{13-15],

In our research were selected ITGB3 and BCL-2 as our
chief objectives to explore the expreasion heterageneity in
lung adenncarcinoma and adenocarcinoma cells. We found
that ITGR3 and BCL-2 hoth significantly increased in A549
cells in CAFs group with B —actin ae control, indicating that
CAFs may be the mediated factor in increase of ITGB3 and
BCL—2016.17], and in the resuli of ITGB3 plasmid tranafection,
we found that BCL-2 expression algo increased when
transfected by ITGB3 with GFP plasmid transfected A549 as
control, indicating that CAFs may induece overexpression
of BCL-2 by up-regulating ITGB3 expression. Although
posgitive rates of ITGB3 and BCL-2 were low in lung
adenocarcinoma tissue microarray, we atill selected part of
positive samples for further reseanch. Immmmohistochemical
staining result showed that the expression of Girdin protein
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in lung adenocarcinoma is homogeneous, hewever protein
expreasion of ITGB3, ITGB1 and BCL-2 showed diffsrent
patierns in the same location with significant heterogeneity;
majority of TTGB3, ITGE1 or BCL-2 positive tiasue showed
heterogeneity that expression in trailing edge was higher
than that of trailing edge. The characteristica of cancer are
closely related to its metastasis and reproduction, and the
expression heterogeneity of leading sdgs cells and trailing
edge cells it the important factor that affecis budding, tissue
type and blood vessel invasion in cancer metastasiall3-21]. It
is reancmable to consider that the effects of TTGB3 and BCL~2
in oceurrence and development of lung adenocareinoma may
sffect heterogeneity of leading edged cells and trailing edge
cells, and induce metastasis and invasion of cancer cells,
The patients with BCL—2 expression heterogeneity in lung
adnocarcinoms tissue had higher lymph node metastatic
rate and lower clinical stage (P<0.05); and the expression of
IT:B3 and the clinical charasteristics of patients were not
gigmificant related (P>0.035). In rescarch of non—small cell
lung cancer ressarch by Felicetti et ali22-26], patients with
high BCL-2 expression showed poor prognosis, and in cur
research BCL-2 expression in leading edge cells of lung
in leading edge cells of lung adenocarcinoma possibly
affects significantly in metastatic invazion of cancer,
Besides, many researchea also found that transforming
growth factor family is also significantly in promoting ITGB3
expression(27.29], the main mechanism are aa following:
cancer fibroblast first promote epithelium—mesenchyme
neoplasis of cancer invasive edge, and fibroblast secrete a
lot of transforming growth facter to canse phasphorylation of
locally adhered kinase, causing the up—regulation of ITGB3
with main function of cell adhesion). Thus, we consider
that in the beginning of cancer occurrence, ITGR3 is
activated and expression of ITGHE3 is up—regulated to further
induce BCL-2 overexpression, which is the significant
influencing factor causing ocewrrence and development of
lung adenocarcinome,

In conclusion, ITGB3 and BCL—-2 both showed heterogeneity
that expression in trailing edge was higher than that of
trailing edge, function significantly in lymph node metastasis
and blood veasel metastasin, providing a new direction in
exploration of lung adenocarcinoma metastagis mechanigm,
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