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[ABSTRACT] BACKGROUND & OBJECTIVE: In malignant transformation,
mutant gene products and dysregulated proteins can become tumor antigens
and activate immunoreactions. Therefore, auto-antibodies exist in sera of
cancer patients. Serologic analysis of recombinant cDNA expression libraries
(SEREX) using autologous and allogenic patient sera provides a powerful
approach to identify tumor antigens. This study was to identify esophageal
cancer antigens with SEREX for serologic diagnosis, gene therapy, and
immune therapy. METHODS: Expression library of cDNA from esophageal
squamous cell carcinoma was constructed. SEREX screened out 21 positive
clones from the 1.6x10° clones in the established library. The 21 positive clones
were subcloned to monoclonality and submitted to in vivo excision of
pBluescript phagemids. The nucleotide sequences of cDNA inserts were
analyzed with DNASIS and BLAST software on EMBL and GenBank. According
to the bioinformatics analyses, serologic immunoreactions of 4 colons in 10
samples of esophageal cancer serum and 10 samples of normal control serum
were further detected by SADA. RESULTS: Of the 21 positive clones, 4 had
no homology to any known genes, 17 were known fragments which were
defined as antigens of esophageal cancer for the first time. The serologic
immunoreaction rates of 4 selected antigens, including Ribosomal protein S4,
and so on, were 40%, 60%, 70%, and 30%, respectively, in cancer sera,
and 0%, 10%, 20%, and 20%, respectively, in normal sera. CONCLUSIONS
Antigens, such as Ribosomal protein S4, are frequently involved in serologic
immunoreactions of esophageal cancer. The 21 antigens identified by the
present study can be used as potential targets for gene therapy and serologic
biomarkers of esophageal cancer.
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Figure 4 Immunoreaction of library clones with autologous serum

A: Immunoreaction of autologous serum without absorption by proteins of Bacterial Host Strain

and wild-type lambda phage.

B: Immunoreaction of autologous serum absorbed by proteins of Bacterial Host Strain and wild-

type lambda phage.

The arrows point to positive clones.
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Figure 5 Positive clones of the library screened by autoantibodies in autologous serum

A: primary screening; B:

The arrows point to positive clones during the primary screening.
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Figure 6  Seven positive clones

digested with EcoR I and Xho |

Lane M: marker; lanes 1-7:

clones.
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Figure 7 The immunoreactions of 4 positive clones

with heterologous sera detected by SADA

Each serologic reaction was parallel detected with two same

clones. Blue-black dots represent positive immunoreactions.

Vector without insert was used as a negative control.
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Table 1 BLAST outcome of inserts from positive clones
Clone Gene Length of identified EST homology analysis  Function
nucleotide sequence (bp) in GenBank (%)
ESO-1 Homo sapiens desmin (DES) 635 96 Cell structure
ESO-2 Homo sapiens CDP-diacylglycerol—inositol 3-phosphatidyltransferase 595 99 Metabolism
(phosphatidylinositol synthase) (CDIPT)
ESO-3 Homo sapiens ferritin heavy chain subunit 573 98 Metabolism
ESO-4 Homo sapiens glutathione S-transferaes pi (GSTP1) 336 100 Metabolism
ESO-7 Homo sapiens cathepsin B (CTSB) 651 99 Metabolism
ESO-8 RNApolymerase Il transcription cofactor 4 381 99 RNA synthesis
ESO-10  Ribosomal protein S4 802 100 Ribosome protein
ESO-11  Homo sapiens RAN, member RAS oncogene family 703 98 Signal transduction
ESO-12° Homo sapiens similar to cytochrome ¢ oxidase subunit 408 100 Metabolism
Vlla polypeptide 2 (liver) (H. sapiens)
ESO-13  Homo sapiens microsomal glutathione S-transferase 2 (MGST2) 541 100 Metabolism
ESO-14  Homo sapiens singed (Drosophila)-like 432 99 Cell mobility
(sea urchin fascin homolog like) (SNL)
ESO-15  Interleukin 7 receptor (IL-7R) 701 100 Signal transduction
ESO-16  Human calmodulin- [ (CALMI1) 656 97 Signal transduction
ESO-18  Homo sapiens transgelin (TAGLN) 544 100 Cell structure
ESO-19  Homo sapiens fibronectin (FN precursor). 6384 98 Cell adhesion
ES0-20  Homo sapiens collagen, type I , alpha 1 (COLIAI) 663 94 Cell adhesion
ESO-21  Homo sapiens Humanin (HN) 605 99 Signal transduction
2 4 20 s ran, cDNA
) GTP o ran
Table 2 Reactions of 4 positive cDNA L,
clones with 10 samples of esophageal ° s ran GTPase
cancer serum and 10 samples of 4 EST (GAPs) ,ran
normal control serum (cases) GTPase s GTP,
Clone Esophageal Normal control ) ’
cancer sera sera 7 ran ran-GTP ,
ESO-8 4 0 ’
ESO-10 6 1 ° , cDNA
ESO-12 7 2 () ran ,
ESO-13 3 2 B s
, o) ,ESO-16
3 o I,
C  delta (PHKD) ,
T 2, s ]
s CTL o GST- (3) o
™ ,
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