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Application of iPDMS protein microarray in screening of
tumor-associated antigen autoantibodies
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Abstract: The rapid screening of tumor markers is a challenging task for early diagnosis of cancer. This study aims to use
highly sensitive chemiluminescent protein microarray technology to efficiently screen a variety of low abundance tumor
related markers. A new material, termed integrated polydimethylsiloxane modified silica gel (iPDMS), was obtained by adding
a surface polymerization initiator with olefin end to the conventional polydimethylsiloxane, and fixing into the
three-dimensional structure of polydimethylsiloxane by thermal crosslinking through silicon hydrogen bonding. In order to
make the iPDMS material resistant to non-specific protein adsorption, a poly(OEGMA) polymer brush was synthesized by
surface-initiated atom transfer radical polymerization at the active initiation site. Finally, 20 tumor-related antigens were
printed into the specific areas of the microarray by high-throughput spray printing technology, and assembled into 48-well
detection microtiterplates of the iPDMS microarray. It was found the VEGFR and VEGF121 autoantibodies that obtained from
8 common tumors (breast cancer, lung cancer, colon cancer, gastric cancer, liver cancer, leukemia, lymphoma and ovarian
cancer) can be used as potential tumor markers. The chemiluminescence labeled iPDMS protein microarray can be used for the
screening of tumor autoantibodies at early stage.

Keywords: iPDMS protein microarray, tumor marker, VEGFR1, VEGF121
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R A RE S AR P A B R g B B, R GE
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R HILEEE LS (PDMS) KHFIA A T H
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TNFRSF8. IL2Ra . VEGFR1 CEACAML1, ERBB2.
RET Ity H 3£ [# Fitzgerald Industries International 2y
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PD1. CD19 Iy H H A Fujirebio Diagnostics 2 .
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Fig. 1 Protein microarray design.
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Fig. 2 Twenty tumor antigen arrays.
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Fig. 3
single microarray.
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FEPAESE , BG5S B B TR, A AFP B
LOD *# 810 pg/mL, 1iB] iPDMS its A #E 4 C R AJ
DMBAE R 202 4F, B BT iR .
22 FERAFMMEENZTFHELER
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UL 8 T e A AR ST I v T A, R 4
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TN IEL, 2R A 50112¢ 8 X (P<0.05) (& 4).
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S PEAG bR R I s A R A B HUARRY
BWHNME, %X 2 FE [ 25 RIA0 A Bh
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FE R AR FRAE ROC 4k, X Lt 2 FhEE (1A IR ZR
L (Area under the curve, AUC) ] LIEH,
VEGFR1 M4 T i K (AUC=0.846, 95%
A{EIX[H K 0.822-0.871), Wi il; VEGF121
Bl £k F AR AUC=0.760, 95% 1 {5 [X. [d]
0.729-0.791, Ay —E MW= L (& 5).

B

Imaging results of the iPDMS microarray. (A) Microarray image (48 hole reaction plate). (B) An image of a
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Fig. 4 SNR profiles of VEGFR1and VEGF121 between eight types of cancer patients and control groups. (A) Breast
cancer. (B) Lung cancer. (C) Colon cancer. (D) Gastric cancer. (E) Liver cancer. (F) Leukemia. (G) Lymphoma. (H)
Ovarian cancer. 1: VEGFR1 for patients group; 2: VEGFR1 for control group; 3: VEGF121 for patients group;
4: VEGF121 for control group.
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Fig. 5 ROC curves of two differentially expressed tumor-associated autoantibodies. (A) ROC curve of VEGFR1
autoantibody. (B) ROC curve of VEGF121 autoantibody.
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Fig. 6 ROC curves of two differentially expressed tumor-related autoantibodies in eight different tumors. (A) Breast
cancer. (B) Lung cancer. (C) Colon cancer. (D) Gastric cancer. (E) Liver cancer. (F) Leukemia. (G) Lymphoma.

(H) Ovarian cancer.
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