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ABSTRACT

Objective Theaim of thisstudy wasto investigate the clinical significance
and correl ation between auto-antibodiesto survivin and protein-expression
to p53 in breast cancer. Methods Enzyme-linked immunosorbent assay
(ELISA) was used to examinethe level of auto-antibodies against survivin
in the serum of 92 breast cancer patients. The expression of p53 was
evaluated by SP immunohistochemical staining technique. Results The
positive rates of survivin auto-antibody and p53 protein-expression in
breast cancer were 15% and 34.78%. Survivin antibody and p53
overexpression in patients are closely related with lymph node metastasis
of breast cancer. Conclusion Combined detection of p53 expression and
survivin auto-antibody are valuable to estimation of prognosis and
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treatment of breast cancer.

INTRODUCTION

Breast cancer isthemost common malignancy in
women inWestern countries¥. Theincidenceisnot as
high aswestern countriesin China, but thegrowth rate
washigher than somewestern countries. The develop-
ment of breast cancer isrelated with avariety of ge-
netic and molecular changes. Survivinisamember of
inhibitor of gpoptosisproteins (IAP) family. Many re-
portsimply that theexpression of survivinisassociated
with tumor devel opment@. Thewild-typep53isatu-
mor suppressor gene, whichisaso closely associated
with tumor development®. Inthisstudy, enzyme-linked
immunosorbent assays (ELISA) wereused to examine
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thelevd of auto-antibodiesagainst survivin, immuno-
histochemica SPmethod wereused for the determina
tion of p53 in breast cancer patients. Moreover, the
rel ationship between them and their association with
clinical parameterswasa so evauated for theearly di-
agnosisand prognosis.

MATERIALSAND METHODS

Materials

Beforetreatment for cancer, we obtained paired
seraand tissue samplesfrom 92 patientswith breast
cancer, both werewomen patients, 29-87 years of age
(medianage53 years), consecutively admitted to China
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Japan UnionHospita of Jilin University, Chang Chun,
Jilin Province. Serasampleswere collected beforera-
diotherapy and chemotherapy treatment. Written in-
formed consent from patientswas obtained, and the
study was performed in accordancewith medical eth-
ics. Serum samplesfrom 95 healthy individuaswere
sel ected to gpproximately match the median age of the
breast cancer population.
Method
Elisa

Therecombinant survivinfusion protein was pre-
pared asreported previoudyt4. Thesurvivinand MUC1
solutions were dispensed at 250 pg/mL into ELISA
plates (Jet Biofil) (100 uL/well) and incubated over-
night at 4°C. After removal of the protein solution, plates
were blocked with 5% bovine serum albumin (BSA)
solution in phosphate buffered saline (PBS) for 1 h at
37°C (100 pL/well). The plates were washed five times
with PBST (PBS containing 0.1% Tween 20). Serum
samplesdiluted 1:100in PBSwereadded at 100 pL/
pre-coated well. After 2 h, the serum was removed,
and the plateswerewashed fivetimeswith PBST. Each
well was then incubated for 1 h with 100 uL of a
1:10,000 dilution of goat anti-human 1gG1 labeled with
horseradish peroxidase (Jackson Immuno Research),
washed threetimeswith PBST, and devel oped by add-
ing 100 puLL of TMB substrate (Tiangen). After a 25-
minincubationinthe dark, the reaction was stopped
with 50 uL. of 2 M H,SO,, and the absorbance at 450
nmwas measured. All serum sampleswererunindu-
plicate and randomly distributed on the plates. Sera
from cancer patientsand serafrom heathy donorswere
tested simultaneoudly. All experimentswere repeated
at least threetimes,

I mmunohistochemistry

Immunohistochemistry for p53 was performed as
follows. The primary antibody was apolyclonal anti-
body directed against p53. Secondary biotinylated an-
tibodies (codeNo. E 0432), i.e., goat antirabbit immu-
noglobulin G (1gG), were purchased from Dako, Den-
mark. Thecolour reaction was devel oped by 3-amino-
9-ethyl carbazol e in acetate buffer containing H202.
Specificity of theimmunohistochemical stainingwas
assessed by neutralization incubation of the primary
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antibodieswith a5- to 10-fold (by weight) excess of
bl ocking peptide, and incubation of preimmune serum
or buffer instead of the primary antibody, all showing

negativestaning.
Judgment criteria

Means + 2 standard deviations (SD) taken from
healthy donors’ index were selected to determine the
cut-off for pogitivityinthe ELISA. Thecut-off vauefor
positivity intheanti-survivin ELISA, determined from
heal thy donor sampl es, was 0.84. The scoring assess-
ment was carried out. In brief, randomly 10 viabletu-
mor fid dswerescanned for immunoreactivity under high
power obj ective (400xmagnification). Any appreciable
brown col or was considered positiveimmunoreactiv-
ity. Thepercentage(s) of poditivetumor celswerenoted
for eechviablefie d and thestainingintengty wasgraded
as. 0-10% for negative, morethan 10% for positive.

Satistical analysis

Satigicd andyss(unpaired Student’s t-test) of dif-
ferencesin theabsorbance of anti-survivin antibodies
and p53 expression was performed using GraphPad
Prism 5.01 (GraphPad Software). Significanceinatwo-
tailed test wasdefined as P < 0.05.

RESULT

1. Atota of 92 breast cancer patientswererecruited
after histopathological confirmation of thetumor.
The cut-off valuefor positivity intheanti-survivin
ELISA, determined from healthy donor samples,
was 0.84. Based onthiscriterion, serafrom 13 of
92 breast cancer patientswere positiveby ELISA
using recombinant survivin protein, indicating that
thesengitivity of thisassay was 14.13%. Whereas
for the control group, only 1 out of 99 sampleswas
positive, indicating the specificity was 98.9% (Fig-
ure.1). Thereweresgnificant differencesbetween
breast cancer patientsand healthy controlsin anti-
survivin auto-antibodies (P < 0.05), which sug-
gested that asignificant proportion of the cancer
patients had generated antibodies againgt survivin
inthecontext of tumorigenes's.

2. The expression of survivin auto-antibody was
closdly correlated with clinica staging and lymph
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node metastasisin breast cancer patients (P<0.05),
but it didn’t significantly correlated with age or tu-
mor size(P>0.05) (TABLE1).

Anti-survivin antibodies

Ll
Control
Figurel: ELISAAnalyssof Anti-survivinin Serafrom Breast
Cancer Patients(n =92) and Healthy Controls(n=99). Data
represent mean values (A450) from three deter minations.
Thehorizontal lineindicatesthecut-off valuefor seropostiv-
ity (A450>0.84).

L]
Breast cancer

TABLE 1: Relationship between survivin antibody, p53 pro-
tein expression and clinicopathological featuresin breast
cancer patients

P P
Groups P53 survivin
value value
Breast cancer 92
Age
>60 20 26.85(33.92) >0.05 0.60(0.09) >0.05
<60 72 30.72(38.92) 0.58(0.05)
Tumor size
<5cm 50 3452(5.669) >0.05 055(0.06) >0.05
>5cm 23 20.09(7.004) 0.55(0.05)
Staging
I+1I 56 28.63(5.029) <0.05 057(0.05) <0.05
I 18  37.5(10.48) 0.48(0.03)
lymph node
metastasis
No 46  26.3(5.46) <005 051(0.03) <0.05
Yes 29 36.86(7.654) 0.61(0.09)

3. Forthe92 casesof breast cancer patients, 32 cases
were positivefor p53, which accounted for 34.78%.
PS3 expressondidn’t significantly association with
patient age and tumor size (P>0.05), but therewas
aggnificant differencebetween p53 expressonwith
clinical sageandlymph node metastasis (P <0.05)

(TABLE 1).

4. Theauto-antibody level of survivinand p53 ex-
pression were analyzed for correlation and com-
pared between the 92 breast cancer patients. It was
showed that therewas no significant correlation
between them (P>0.05). However, the co-positive
part of survivin auto-antibody and p53 protein ex-
pression showed anegative correlation with lymph
node metastasis. The nine co-positive cases had
no lymph node metastasisat all, which suggested
that survivin auto-antibody and p53 protein expres-
sion combination could improvethe prognosis of
patientswith breast cancer.

TABLE 2: Correlationship between survivin auto-antibody
and p53protein

Survivin antibody

p53 protein — -
Positive Negative
Positive 9 51
Negative 4 28
DISCUSSION

Itisreported that the occurrence and devel opment
of tumorsiscontrolled by many factors. It isclosely
linked not only the oncogenes activation or tumor sup-
pressor genesinactivation, but also apoptosisregula-
tioninhibition. Survivinand p53 areenrolledin our re-
search. P53 mutatesin 50% of all the malignant tu-
mors, whichwill lead to thelossof their normal biologi-
cd functions. Asamember of AP, survivinisawiddy
studied tumor-associated antigen. It isreported that a
certain correlation exits between survivin auto-antibody
level and pathol ogic parameters®. Moreover, survivin
auto-antibody isclosdly linked with p53 expression®.

Our results showed that the survivin auto-antibody
in breast cancer patients was higher than healthy con-
trols, and theantibody level wasclosely corrd ated with
pathological stage and lymph node metastasis. This
showed the possibility of survivin auto-antibody detec-
tion ashiomarker for breast cancer diagnosis. Theex-
pression of p53 protein was correl ated with pathol ogi-
cd sageand lymph nodemetastasis, whichwassimilar
withtheresultsof Lin Lijuan et al™. Theintensity of
anti-survivin antibody responseswas not significantly
correlated withintensity of p53 expression (P >0.05).
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However, combined detection of p53 expression and
survivin auto-antibody are val uabl e to estimation of
prognosisand treatment of breast cancer.

Our study indicatethat survivin antibody can be

used asamarker for breast cancer diagnosis, and the
combined detection of survivin antibody and p53 pro-
tein expresson may served asapredictor of lymphnode
metastasisand prognosticindicator.
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