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ʉʇʀʉʆʂ ʋʉʃʆɺʅʓʍ ʉʆʂʈɸʑɽʅʀʁ 

 

ACTB  ï ʘʢʪʠʥ ɹʝʪʘ 

AKR1B10 ï ʘʣʴʜʦʢʝʪʦʨʝʜʫʢʪʘʟʘ 1, B 10 

C2  ï ʢʦʤʧʦʥʝʥʪ ʢʦʤʧʣʝʤʝʥʪʘ 2 

CDX2  ï ʢʘʫʜʘʣʴʥʳʡ ʛʦʤʝʦʜʦʤʝʥʩʦʜʝʨʞʘʱʠʡ ʙʝʣʦʢ 2ʛʦ ʪʠʧʘ 

CLDN4  ï ʢʣʘʫʜʠʥ 4 

CNV  ï ʚʘʨʠʘʮʠʷ ʯʠʩʣʘ ʢʦʧʠʡ ʛʝʥʦʚ 

CTGF  ï ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

EFEMP1 ï EGF-ʩʦʜʝʨʞʘʱʠʡ ʬʠʙʫʣʠʥʦ-ʧʦʜʦʙʥʳʡ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʡ  

 ʤʘʪʨʠʢʩʥʳʡ ʙʝʣʦʢ 1 

F8  ï ʚʦʩʴʤʦʡ ʬʘʢʪʦʨ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ 

FGF12  ï ʬʘʢʪʦʨ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 12 

GPNMB  ï ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʛʣʠʢʦʧʨʦʪʝʠʥ nmb 

HSPG2  ï ʛʝʧʘʨʘʥʩʫʣʴʬʘʪ-ʧʨʦʪʝʦʛʣʠʢʘʥ 2 

IGF2  ï ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʡ ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ 

IHC  ï ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

INHBA  ï ʠʥʛʠʙʠʥ ʙʝʪʘ ɸ 

KLK 3/2  ï ʢʘʣʣʠʢʨʝʠʥ-ʩʚʷʟʘʥʥʘʷ ʧʝʧʪʠʜʘʟʘ 2/3 

LOH  ï ʧʦʪʝʨʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ 

LOX  ï ʣʠʟʠʣʦʢʩʠʜʘʟʘ 

LOXL2  ï ʣʠʟʠʣʦʢʩʠʜʘʟʘ-ʧʦʜʦʙʥʳʡ ʙʝʣʦʢ 2 

ʤɸʊ  ï ʤʦʥʦʢʣʦʥʘʣʴʥʦʝ ʘʥʪʠʪʝʣʦ 

MMP11  ï ʤʘʪʨʠʢʩʥʘʷ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘ 11 

NID2  ï ʦʩʪʝʦʥʠʜʦʛʝʥ 2 

PMEPA1 ï ʘʥʜʨʦʛʝʥ-ʠʥʜʫʮʠʨʫʝʤʳʡ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʙʝʣʦʢ ʧʨʦʩʪʘʪʳ 1 

PSA  ï ʧʨʦʩʪʘʪ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʥʪʠʛʝʥ 

SGCB  ï ʩʘʨʢʦʛʣʠʢʘʥ ʙʝʪʘ 

SNP  ï ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ 
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SPARC  ï ʦʩʪʝʦʥʝʢʪʠʥ 

SPON1  ï ʩʧʦʥʜʠʥ 1 

SULF1  ï ʩʫʣʴʬʘʪʘʟʘ 1 

TNC  ï ʪʝʥʘʩʮʠʥ ʉ 

WB  ï ʠʤʤʫʥʦʙʣʦʪ 

WNT4  ï wingless-type MMTV integration site family, member 4 

ʀɻʍ  ï ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʈɾ  ï ʨʘʢ ʞʝʣʫʜʢʘ 

ʉɸ19-9  ï ʫʛʣʝʚʦʜʥʳʡ ʘʥʪʠʛʝʥ 19-9 

ʉɸ 72-4  ï ʫʛʣʝʚʦʜʥʳʡ ʘʥʪʠʛʝʥ 

ʈʕɸ  ï ʨʘʢʦʚʦ-ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʘʥʪʠʛʝʥ 
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ɺɺɽɼɽʅʀɽ  

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ 

ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ  

ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʮʝʥʢʠ  

ʧʨʦʛʥʦʟʘ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʜʠʢʘʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ  ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʨʝʮʠʜʠʚʦʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ.  ɼʣʷ 

ʠʭ ʧʦʠʩʢʘ ʠʩʧʦʣʴʟʫʪʁʩʷ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʛʝʥʦʤʦʚ, 

ʪʨʘʥʩʢʨʠʧʪʦʤʦʚ ʠ  ʧʨʦʪʝʦʤʦʚ ʦʧʫʭʦʣʝʚʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʘʞʜʦʡ ʦʧʫʭʦʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʤʫʪʘʮʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚ ʪʢʘʥʷʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʘʞʥʘ ʜʣʷ ʧʨʦʛʥʦʟʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ  ʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʣʝʯʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ  

(Hanahan, Weinberg, 2011; Dawson  et al., 2013; ʀʤʷʥʠʪʦʚ, 2007; Diamandis, 2014). 

ɺʘʞʥʳʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʳʩʦʢʦʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ ʛʝʥʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʭʦʜʦʤ: ʚʳʷʚʣʝʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʥʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʤʦʞʝʪ ʦʙʦʟʥʘʯʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʨʢʝʨʳ ʨʘʢʘ, ʥʦ ʠ ʤʠʰʝʥʠ ʜʣʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (Powell et 

al., 2012) 

ʊʨʘʥʩʢʨʠʧʪʦʤʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: 

1) ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʠʟʘ ʛʠʙʨʠʜʠʟʘʮʠʠ ʪʦʪʘʣʴʥʦʡ ʢɼʅʂ 

ʥʦʨʤʘʣʴʥʳʭ ʠ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ ʩ ʢʦʤʤʝʨʯʝʩʢʠ-ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʤʠ 

ʤʠʢʨʦʯʠʧʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʜʝʨʞʠʪ ʵʣʝʢʪʨʦʥʥʘʷ 

ʙʘʟʘ ʜʘʥʥʳʭ Oncomine. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ 

ʵʪʘʧʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʯʠʧʦʚ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʥʦʚʳʤ ʰʫʤʦʤ 
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(ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʥʠʟʢʦʢʦʧʠʡʥʳʭ ʛʝʥʦʚ) ʠ ʢʨʦʩʩ-

ʛʠʙʨʠʜʠʟʘʮʠʝʡ (Diamandis et al., 2006); 

2) ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʷʤʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʢɼʅʂ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʦʧʫʭʦʣʝʚʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʪʢʘʥʝʡ, ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ dbEST-Expressed Sequence Tags). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ 

ʧʦʢʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʢʣʦʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʘʭ (ɹʫʢʫʨʦʚʘ ʠ ʜʨ., 2013); 

3) ʤʝʪʦʜ SAGE-ʘʥʘʣʠʟʘ (serial analysis of gene expression) ʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʷ 

Tag-seq. ɼʘʥʥʳʡ ʧʦʜʭʦʜ, ʢʘʢ ʠ ɼʅʂ-ʤʠʢʨʦʯʠʧʳ, ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʣʠʰʴ 

ʯʘʩʪʴ ʪʨʘʥʩʢʨʠʧʪʦʤʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʭʦʪʷ ʠ ʫʜʝʰʝʚʣʷʝʪ ʝʛʦ 

(ɹʫʢʫʨʦʚʘ ʠ ʜʨ., 2013). 

ɺʳʷʚʣʝʥʠʝ ʛʝʥʦʚ, ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʘʥʘʣʠʟʝ ʫʢʘʟʘʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʠʢ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʅʘʜʝʞʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ, ʧʨʠʤʝʥʷʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʜʘʥʥʳʝ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʩʠʣʫ ʥʝʜʦʩʪʘʪʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠ ʢʘʢ 

çʟʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪè ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʧʦʣʠʤʝʨʘʟʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) ʩ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (Kulasingam, Diamandis, 2008). ʇʦʜʦʙʥʳʡ ʘʥʘʣʠʟ 

ʩʧʦʩʦʙʝʥ ʚʳʷʚʠʪʴ ʤʈʅʂ, ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ ʢʦʪʦʨʳʭ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʢʘʥʮʝʨʦʛʝʥʝʟʘ, ʪ.ʝ. ʦʙʥʘʨʫʞʠʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʈʅʂ-ʤʘʨʢʝʨʳ. ɼʘʥʥʳʝ ʤʘʨʢʝʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʇʎʈ-ʘʥʘʣʠʟʘ ʙʠʦʧʩʠʡʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚ ʢʦʪʦʨʦʤ 

ʤʈʅʂ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳ, ʦʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ 

(ʥʘ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʚ 

ʢʘʯʝʩʪʚʝ ʆʄ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʶʪ ʙʝʣʢʠ, ʦʙʳʯʥʦ ʣʠʧʦ- ʠ ʛʣʠʢʦʧʨʦʪʝʠʥʳ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʪʢʘʥʠ, ʥʦ ʠ ʚ ʮʠʨʢʫʣʷʮʠʠ (ʂʘʜʘʛʠʜʟʝ ɿ.ɻ., 

ʐʝʣʝʧʦʚʘ ɺ.ʄ., 2008). ʇʨʠ ʵʪʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʫʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʪʝʦʤʘ 
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ʪʢʘʥʠ ʧʦ ʜʘʥʥʳʤ ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʧʨʦʬʠʣʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʆʜʥʦʟʥʘʯʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʫʨʦʚʥʝ ʤʈʅʂ ʠ ʙʝʣʢʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ (Unwin, Whetton , 2006). ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʣʘʡʩʠʥʛʘ ʠ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʝʜʩʢʘʟʫʝʤʳʭ ʥʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʤ ʫʨʦʚʥʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʝʟʘ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʛʦ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʫʪʝʡ, ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʮʝʥʢʫ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʢʘʢ ʥʘ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʤ, ʪʘʢ ʠ ʥʘ ʧʨʦʪʝʦʤʥʦʤ 

ʫʨʦʚʥʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (Zhang  et al., 2014). 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʤʘʨʢʝʨʦʚ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʢʦʤ ʞʝʣʫʜʢʘ (ʈɾ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ʈɾ ʟʘʥʠʤʘʝʪ ʦʜʥʫ ʠʟ ʚʝʜʫʱʠʭ ʧʦʟʠʮʠʡ ʩʨʝʜʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ 2-ʝ ʤʝʩʪʦ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʤʝʨʪʥʦʩʪʠ ʚ ʈʌ 

(ɼʘʚʳʜʦʚ, ɸʢʩʝʣʴ 2014). ɺ 95% ʩʣʫʯʘʝʚ ʈɾ ʧʨʝʜʩʪʘʚʣʝʥ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʜʚʫʭ 

ʨʘʟʥʳʭ ʛʠʩʪʦʪʠʧʦʚ ï ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʠ ʜʠʬʬʫʟʥʦʛʦ, ʠʤʝʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦ ʧʨʦʛʥʦʟʫ (ʢʣʠʥʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ) ʠ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʧʘʪʦʛʝʥʝʟʫ 

(Wang et al., 2009; ʀʤʷʥʠʪʦʚ, 2009, 3013; Nagini, 2012).  

ʆʧʫʭʦʣʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʣʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʭʨʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʦʭʨʘʥʥʦʩʪʴʶ ʧʨʠʟʥʘʢʦʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʞʝʣʝʟʠʩʪʳʭ ʩʪʨʫʢʪʫʨ. 

ɸʜʝʥʦʢʘʨʮʠʥʦʤʳ ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ 

ʦʜʥʦʨʦʜʥʳʤʠ ʢʣʝʪʦʯʥʳʤʠ ʤʘʩʩʘʤʠ (Brenner , Rothenbacher, Arndt, 2009; 

ʀʤʷʥʠʪʦʚ, 2009). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʝʩʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʥʥʶʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʧʫʪʝʤ ʜʝʪʝʢʮʠʠ ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʈɾ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʜʣʷ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʮʠʝʥʪʦʚ c ʈɾ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʤʘʨʢʝʨʦʚ (ʉɸ19-9, ʉɸ 72-4, ʈʕɸ), ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʴʶ ʣʠʰʴ ʫ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʠʤʝʶʪ 

ʚʳʩʦʢʫʶ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

 ʉʨʝʜʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʧʫʭʦʣʝʡ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʪʝʨʶ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʧʦ ʤʘʨʢʝʨʘʤ 
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ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ ʧʝʨʚʦʡ ʭʨʦʤʦʩʦʤʳ, ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʨʘʙʦʪʳ ʛʝʥʦʚ. ɼʣʷ ʦʧʫʭʦʣʝʡ ʜʠʬʬʫʟʥʦʛʦ 

ʪʠʧʘ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʨʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ ʧʦ ʤʘʨʢʝʨʘʤ 

ʢʦʨʦʪʢʦʛʦ ʧʣʝʯʘ 17 ʭʨʦʤʦʩʦʤʳ ʠ ʤʫʪʘʮʠʠ ʛʝʥʘ ɽ-ʢʘʜʭʝʨʠʥʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʈɾ (ʀʤʷʥʠʪʦʚ, 2009, Nobili et al., 2011). ʅʘʣʠʯʠʝ 

ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʧʘʪʦʛʝʥʝʟʫ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʘʭ ʈɾ ï ʜʠʬʬʫʟʥʦʤ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ, ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ 

ʨʘʙʦʪʫ ʧʦ ʧʣʘʥʦʤʝʨʥʦʤʫ ʧʦʠʩʢʫ ʛʝʥʦʚ, ʙʝʣʢʦʚʳʝ ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʘʤʠ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʣʠ ʧʨʦʛʥʦʟʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʨʘʢʘ 

ʞʝʣʫʜʢʘ ʨʘʟʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʧʦʠʩʢʫ ʤʘʨʢʝʨʦʚ ʈɾ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ ʧʨʦʚʝʜʝʥʦ 

ʚ ʧʦʧʫʣʷʮʠʷʭ ʗʧʦʥʠʠ, ʂʠʪʘʷ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʈɾ ʟʘʥʠʤʘʝʪ 

ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ 

ʩʧʝʢʪʨʳ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʈɾ ʛʝʥʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ (Giovanni Maconi, 2008; Yoshiyuki Watanabe, 2009; 

Yasui W., 2004). ʀʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʚ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʧʨʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʬʘʢʪʦʤ 

ʥʘʣʠʯʠʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʘʪʦʛʝʥʝʟ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʠ ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʦʚ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ ʠ ʚʘʣʠʜʘʮʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʵʢʩʧʨʝʩʩʠʠ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʥʘ ʢʣʠʥʠʯʝʩʢʦʤ 

ʤʘʪʝʨʠʘʣʝ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʞʝʣʫʜʢʘ 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

1. ʇʨʦʚʝʜʝʥʠʝ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ 

ʤʠʢʨʦʈʅʂ ʠ ʤʈʅʂ (TargetScan, SAGE, Oncomine, dbEST Gene Ontology, Cancer 

Genome Atlas) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 
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ʵʢʩʧʨʝʩʩʠʠ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʭ 

ʞʝʣʫʜʢʘ. 

2. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʛʝʥʦʚ ʚ ʧʘʨʥʳʭ ʦʙʨʘʟʮʘʭ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʫ ʙʦʣʴʥʳʭ ʩ 

ʜʠʬʬʫʟʥʳʤ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʳʤ ʪʠʧʦʤ ʨʘʢʘ ʞʝʣʫʜʢʘ.  

3. ʀʟʫʯʝʥʠʝ ʩʚʷʟʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ï ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʘʨʢʝʨʦʚ ʨʘʢʘ 

ʞʝʣʫʜʢʘ ʩ ʦʩʥʦʚʥʳʤʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʫ ʙʦʣʴʥʳʭ ʩ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʜʠʬʬʫʟʥʦʛʦ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʦʚ. 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʦʚ. 

5. ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʘʥʪʠʪʝʣ ʜʣʷ ʜʝʪʝʢʮʠʠ ʙʝʣʢʘ PMEPA1 

ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʯʝʣʦʚʝʢʘ. 

6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ PMEPA1 ʚ 

ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʘʥʪʠʪʝʣ ʫ ʙʦʣʴʥʳʭ ʩ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʜʠʬʬʫʟʥʦʛʦ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʦʚ ʠ ʦʮʝʥʢʘ ʝʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʘʪʦʛʝʥʝʟ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ, ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʚʢʣʶʯʘʶʱʠʡ ʘʥʘʣʠʟ ʙʘʟ ʜʘʥʥʳʭ ʤʠʢʨʦʈʅʂ, ʤʈʅʂ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʘʣʠʜʘʮʠʝʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ 

ʫʨʦʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʣʝʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʙʦʣʴʥʳʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʨʘʢʘ ʞʝʣʫʜʢʘ. ɺʳʷʚʣʝʥʦ 8 ʛʝʥʦʚ: WNT4, 

HSPG2, CTGF, EFEMP1, SPARC, SULF1, PMEPA1 ʠ FGF12 ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʈɾ.  

ɺʧʝʨʚʳʝ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʨʦʚʝʜʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʵʢʩʧʨʝʩʩʠʠ ʚʳʷʚʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʦʚ WNT4, 

HSPG2, CTGF, EFEMP1, SPARC, SULF1, PMEPA1 ʠ FGF12 ʚ ʧʘʨʥʳʭ ʦʙʨʘʟʮʘʭ 
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ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʠ ʧʦʢʘʟʘʥʘ ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʵʢʩʧʨʝʩʩʠʷ ʚ ʦʧʫʭʦʣʠ ʠ ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ. 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ WNT4 ʠ CTGF ʚ ʪʢʘʥʠ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʝʩʪʠʥʘʣʴʥʳʤ 

ʪʠʧʦʤ.  

ɺʧʝʨʚʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ TCGA, ʚʳʷʚʣʝʥʦ ʜʚʘ ʛʝʥʘ (PMEPA1 ʠ SPARC) 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭʩʷ ʚ ʦʧʫʭʦʣʷʭ ʞʝʣʫʜʢʘ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʘ. 

ʅʘ ʢʦʣʣʝʢʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ 

ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ PMEPA1 ʠ SPARC ʚ 

ʪʢʘʥʠ ʦʧʫʭʦʣʠ ʞʝʣʫʜʢʘ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ. ɺʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PMEPA1 ʩ ʨʝʛʠʦʥʘʨʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ. 

ʅʘ ʧʨʠʤʝʨʝ ʛʝʥʘ PMEPA1 ʚʳʷʚʣʝʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʠ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʘ. 

ɺʧʝʨʚʳʝ ʜʣʷ ʙʝʣʢʘ PMEPA1 ʧʦʢʘʟʘʥ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʚ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ ʞʝʣʫʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ. 

ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʚʷʟʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ, ʘʜʝʥʦʤʳ ʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʣʠ 

PMEPA1-ʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʚ ʵʧʠʪʝʣʠʠ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

 

ʇʦʢʘʟʘʥʘ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʛʝʥʦʚ CTGF ʠ FGF12 ʚ ʧʘʪʦʛʝʥʝʟ ʘʜʝʥʦʢʘʨʮʠʥʦʤ 

ʜʠʬʬʫʟʥʦʛʦ, ʘ ʛʝʥʦʚ WNT4, SPARC ʠ PMEPA1 ï ʚ ʧʘʪʦʛʝʥʝʟ ʘʜʝʥʦʢʘʨʮʠʥʦʤ 

ʞʝʣʫʜʢʘ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʜʣʷ ʧʨʦʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʝʩʩʠʠ ʨʘʢʘ ʞʝʣʫʜʢʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʠʭ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʝʡ 

ʜʣʷ ʭʠʤʠʦʪʝʨʘʧʠʠ. 
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ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ ʢ ʙʝʣʢʫ PMEPA1, 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʘʥʘʣʠʟʘ  

ʠ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʩ ʮʝʣʴʶ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʝʪʝʢʮʠʠ ʙʝʣʢʘ PMEPA1 ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. 

ʇʠʣʦʪʥʳʝ ʜʘʥʥʳʝ ʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʘ PMEPA1 ʚ ʨʷʜʫ 

çʥʦʨʤʘʣʴʥʘʷ ʩʣʠʟʠʩʪʘʷ ï ʘʜʝʥʦʤʘ - ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʞʝʣʫʜʢʘè ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʘʣʠʜʘʮʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʛʥʦʟʘ ʤʘʣʠʛʥʠʟʘʮʠʠ ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ.  

 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ  

 

1. ʂʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ 

ʧʦ ʙʘʟʘʤ ʜʘʥʥʳʭ ʤʠʢʨʦ ʈʅʂ ʠ ʤʈʅʂ (TargetScan, SAGE, Oncomine, dbEST Gene 

Ontology, Cancer Genome Atlas) ʠ ʚʘʣʠʜʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ   ʩ ʧʦʤʦʱʴʶ ʦʮʝʥʢʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ  ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ  ʚʳʷʚʣʝʥʠʷ 

ʚʳʩʦʢʦʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ ʛʝʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ.  

2. ɸʩʩʦʮʠʘʮʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ WNT4, HSPG2, CTGF, EFEMP1, SPARC, 

PMEPA1 ʠ FGF12 ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ 

ʞʝʣʫʜʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʚʦʚʣʝʯʝʥʠʠ ʚ ʧʘʪʦʛʝʥʝʟ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

3. ɻʝʥ PMEPA1 ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʤʘʨʢʝʨʦʤ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ 

ʞʝʣʫʜʢʘ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ  ʘʥʪʠʪʝʣʘ 

ʢ ʙʝʣʢʫ PMEPA1 ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʛʦ ʚʳʷʚʣʝʥʠʷ ʚ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʠ 

ʚʘʣʠʜʘʮʠʠ ʝʛʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʧʨʠ ʦʮʝʥʢʝ ʨʠʩʢʘ 

ʤʘʣʠʛʥʠʟʘʮʠʠ ʵʧʠʪʝʣʠʷ ʞʝʣʫʜʢʘ. 
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ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ VI-

VIII ʈʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ-ʦʥʢʦʣʦʛʦʚ ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ 

ʘʢʘʜʝʤʠʢʘ ʈɸʄʅ ʅ.ɺ. ɺʘʩʠʣʴʝʚʘ ñɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʦʥʢʦʣʦʛʠʠò (ʊʦʤʩʢ, 2011, 2012, 2013), 49-50ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʉʪʫʜʝʥʪ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ" 

(ʅʦʚʦʩʠʙʠʨʩʢ, 2011, 2012), ʧʝʨʚʦʡ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ-ʤʝʜʠʢʦʚ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʝʜʠʮʠʥʝ XXI ʚʝʢʘè  (ʄʦʩʢʚʘ  

2012), 38-ʤ ʂʦʥʛʨʝʩʩʝ ʌʝʜʝʨʘʮʠʠ ɽʚʨʦʧʝʡʩʢʠʭ ɹʠʦʭʠʤʠʯʝʩʢʠʭ ʆʙʱʝʩʪʚ  

(FEBBS) (ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ, 2013), 8-ʡ ʠ 10-ʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʦʥʢʦʣʦʛʠʠ "ʇʝʪʨʦʚʩʢʠʝ ʯʪʝʥʠʷ"  (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2012, 2014), ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʂʣʝʪʦʯʥʳʝ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʧʫʭʦʣʠ 

ʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷè (ʊʦʤʩʢ, 2015), ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʙʠʦʪʝʭʥʦʣʦʛʦʚ, ʤʦʣʝʢʫʣʷʨʥʳʭ ʙʠʦʣʦʛʦʚ ʠ ʚʠʨʫʩʦʣʦʛʦʚ ʚ ʨʘʤʢʘʭ ʧʣʦʱʘʜʢʠ 

ʦʪʢʨʳʪʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ OpenBio (ʂʦʣʴʮʦʚʦ, 2015). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2014-2020 ʛʦʜʳè, 

ʉʦʛʣʘʰʝʥʠʝ ˉ 14.575.21.0064 ʦʪ 05 ʘʚʛʫʩʪʘ 2014 ʛʦʜʘ (RFMEFI57514X0064).  

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 14 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪ, 

ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ, ʠʟ ʥʠʭ 3 ʞʫʨʥʘʣʴʥʳʝ ʩʪʘʪʴʠ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ ʠ 11 ʪʝʟʠʩʥʳʭ ʨʘʙʦʪ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʨʝʛʠʦʥʘʣʴʥʳʭ, ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʲʝʟʜʦʚ ʠ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʦʣʫʯʝʥ 

ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 

149 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, 

ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ 

ʦʙʩʫʞʜʝʥʠʷ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʚʳʚʦʜʦʚ. ɼʘʥʥʳʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ 15 ʪʘʙʣʠʮʘʤʠ, 

20 ʨʠʩʫʥʢʘʤʠ. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʚʢʣʶʯʘʝʪ 304 ʠʩʪʦʯʥʠʢʘ, ʠʟ ʥʠʭ 13 

ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ. 

http://www.febs-2013.org/default.aspx?ru=1
http://tp-medfuture.ru/%d0%bc%d0%b5%d0%b6%d0%b4%d1%83%d0%bd%d0%b0%d1%80%d0%be%d0%b4%d0%bd%d0%b0%d1%8f-%d0%ba%d0%be%d0%bd%d1%84%d0%b5%d1%80%d0%b5%d0%bd%d1%86%d0%b8%d1%8f-%d0%ba%d0%bb%d0%b5%d1%82%d0%be%d1%87%d0%bd%d1%8b/
http://tp-medfuture.ru/%d0%bc%d0%b5%d0%b6%d0%b4%d1%83%d0%bd%d0%b0%d1%80%d0%be%d0%b4%d0%bd%d0%b0%d1%8f-%d0%ba%d0%be%d0%bd%d1%84%d0%b5%d1%80%d0%b5%d0%bd%d1%86%d0%b8%d1%8f-%d0%ba%d0%bb%d0%b5%d1%82%d0%be%d1%87%d0%bd%d1%8b/
http://tp-medfuture.ru/%d0%bc%d0%b5%d0%b6%d0%b4%d1%83%d0%bd%d0%b0%d1%80%d0%be%d0%b4%d0%bd%d0%b0%d1%8f-%d0%ba%d0%be%d0%bd%d1%84%d0%b5%d1%80%d0%b5%d0%bd%d1%86%d0%b8%d1%8f-%d0%ba%d0%bb%d0%b5%d1%82%d0%be%d1%87%d0%bd%d1%8b/
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ɻʃɸɺɸ 1 ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʚ ʦʥʢʦʣʦʛʠʠ 

 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʥʦʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʨʘʢʦʚʳʝ ʠ ʦʧʫʭʦʣʝʚʘʷ ʧʨʦʛʨʝʩʩʠʷ 

ʩʚʷʟʘʥʳ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʥʦʤʝ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʩʣʝʜʫʝʤʳʭ ʤʫʪʘʮʠʡ ʠ 

ʚʣʠʷʥʠʷ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʧʦʣʫʯʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʞʠʚʘʪʴ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʦʙʨʝʪʝʥʠʝ: ʥʝʟʘʚʠʩʠʤʳʭ ʠʣʠ ʘʚʪʦʥʦʤʥʳʭ ʩʠʛʥʘʣʦʚ ʢ ʨʦʩʪʫ, 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʩʠʛʥʘʣʘʤ, ʠʥʛʠʙʠʨʫʶʱʠʤ ʨʦʩʪ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʩʠʛʥʘʣʘʤ 

ʘʧʦʧʪʦʟʘ, ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʥʛʠʦʛʝʥʝʟ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʥʚʘʟʠʠ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʶ (Zhu et al., 

2006). ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʚʘʟʠʚʥʦʤʫ ʨʦʩʪʫ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʶ ï ʪʘʢʞʝ ʦʜʥʘ ʠʟ 

ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (Geiger, Peeper, 

2009). ʇʨʠʦʙʨʝʪʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʚʦʡʩʪʚ ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 

ʚ ʥʝʡ ʨʷʜʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʪʣʠʯʘʶʱʠʭ ʝʝ 

ʦʪ ʪʦʡ ʪʢʘʥʠ, ʠʟ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʘ ʧʝʨʚʠʯʥʘʷ ʦʧʫʭʦʣʴ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʟʘʪʨʘʛʠʚʘʶʪ ʨʷʜ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ 

TGFb (Romano, 2009) ʠ HGF /c-Met (Benvenuti, Comoglio, 2007). ʄʝʪʘʩʪʘʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʟʤʦʚ 

ʧʦʜʘʚʣʝʥʠʷ ʘʧʦʧʪʦʟʘ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʪʦʩʢʝʣʝʪʘ, ʘʢʪʠʚʥʦʩʪʠ ʤʘʪʨʠʯʥʳʭ 

ʤʝʪʘʣʣʦʧʨʦʪʝʘʟ (MMPs)ʠ ʦʪ ʵʢʩʧʨʝʩʩʠʠ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ 

(Geiger, Peeper, 2009).  

ʄʦʣʝʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʩʚʦʡʩʪʚ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʧʫʭʦʣʝʚʳʭ ʤʘʨʢʝʨʦʚ. ʆʧʫʭʦʣʝʚʳʝ 

ʤʘʨʢʝʨʳ (ʆʄ) ï ʵʪʦ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʫʭʦʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʘʤʠ ʚʣʠʷʪʴ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠʩʭʦʜ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʣʝʜʠʪʴ ʦʪʚʝʪ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ (ʊʶʣʷʥʜʠʥ, 2003). ʇʦ ʧʨʠʨʦʜʝ ʠ ʤʝʪʦʜʘʤ ʠʭ ʚʳʷʚʣʝʥʠʷ ʆʄ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ: ʛʝʥʝʪʠʯʝʩʢʠʝ (ʤʫʪʘʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʢʦʧʠʡʥʦʩʪʠ 
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ʛʝʥʦʚ, ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ), ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ (ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ɼʅʂ), ʧʨʦʪʝʦʤʥʳʝ (ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʠ ʧʨʦʬʠʣʷ ʙʝʣʢʦʚʦʡ ʵʢʩʧʨʝʩʩʠʠ), 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ (ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʠ ʩʧʝʢʪʨʘ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ), 

ʧʨʦʬʠʣʴ ʩʠʥʪʝʟʘ ʠ ʫʨʦʚʝʥʴ ʤʠʢʨʦʈʅʂ (ʤʠʈʅʂ) (Zhu et al., 2006; Cho, 2009; 

Granville, Dennis, 2005; Sinchaikul et al., 2008; Buhrens et al., 2009). ʇʨʠ ʨʘʙʦʪʝ ʩ 

ʆʄ ʠ ʦʮʝʥʢʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʴʟʫʶʪʩʷ ʧʦʥʷʪʠʷʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʆʄ ï ʧʨʦʮʝʥʪ ʠʩʪʠʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ ʠʣʠ ʣʠʮ ʩ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʷʤʠ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï ʧʨʦʮʝʥʪ ʠʩʪʠʥʥʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʚ ʛʨʫʧʧʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. ʇʨʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ 95ï98% ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʰʠʨʦʢʠʭ  

ʧʨʝʜʝʣʘʭ ï ʦʪ 15 ʜʦ ʙʦʣʝʝ 90% ʜʣʷ ʨʘʟʥʳʭ ʆʄ ʠ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʤʘʨʢʝʨʘ  

ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʡ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʆʄ ʧʦ ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʠʛʦʜʥʦ ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʨʷʜʘ 

ʦʧʫʭʦʣʝʡ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʘʭ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʆʄ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ  

ʚ ʢʣʠʥʠʢʝ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʛʥʦʟʘ, ʦʮʝʥʢʝ ʨʘʜʠʢʘʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʝ  

ʠ ʧʦʣʫʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (Pavlou, Diamandis, Blasutig, 2013).  

ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʆʄ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʶʪ ʙʝʣʢʠ, ʦʙʳʯʥʦ ʣʠʧʦ-  

ʠ ʛʣʠʢʦʧʨʦʪʝʠʥʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʦʧʫʭʦʣʝʚʳʤʠ ʢʣʝʪʢʘʤʠ, ʣʠʙʦ ʦʢʨʫʞʘʶʱʠʤʠ 

ʦʧʫʭʦʣʴ ʥʦʨʤʘʣʴʥʳʤʠ ʪʢʘʥʷʤʠ, ʠʤʝʶʱʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ  

ʠ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʙʦʣʴʥʳʭ. ʋʨʦʚʥʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʆʄ ʜʦ ʣʝʯʝʥʠʷ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʘʟʤʝʨʦʤ ʦʧʫʭʦʣʠ, ʧʦʨʘʞʝʥʠʝʤ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʥʘʣʠʯʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʪʘʩʪʘʟʦʚ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ 

ʪʠʧʦʤ, ʩʪʝʧʝʥʴʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ ʠ ʧʨ. ʄʥʦʛʠʝ ʆʄ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʭ ʫʨʦʚʥʠ ʠʤʝʶʪ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʟʨʝʮʠʜʠʚʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʠ ʨʘʩʯʝʪ ʧʨʦʛʥʦʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 
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ʚʳʞʠʚʘʝʤʦʩʪʠ, ʥʦ ʪʘʢʞʝ ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʥʘ ʛʨʫʧʧʳ ʨʠʩʢʘ, ʛʜʝ  

ʦʥʠ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʣʝʯʝʥʠʶ ʭʠʤʠʦʪʝʨʘʧʠʶ. 

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʭʦʨʦʰʠʤ ʠ ʧʣʦʭʠʤ ʦʞʠʜʘʝʤʳʤ ʧʨʦʛʥʦʟʦʤ ʠʩʧʦʣʴʟʫʶʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʦʟʠʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ 

ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʨʢʝʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʞʝʣʘʪʝʣʴʥʳʤ (Pavlou, Diamandis, Blasutig, 2013).  

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʆʄ ï ʧʨʦʛʥʦʟ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʦʮʝʥʢʘ ʨʘʜʠʢʘʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛ ʧʘʮʠʝʥʪʦʚ ʚ ʨʝʤʠʩʩʠʠ ʠ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʆʄ ʧʨʠ ʦʮʝʥʢʝ ʨʘʜʠʢʘʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ 

ʬʘʢʪʝ, ʯʪʦ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʆʄ ʚ ʢʨʦʚʠ 

ʜʦʣʞʥʘ ʩʥʠʞʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʧʝʨʠʦʜʦʤ ʧʦʣʫʞʠʟʥʠ. ʉʥʠʞʝʥʥʘʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʞʠʜʘʝʤʦʡ ʩʢʦʨʦʩʪʴ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʣʠʯʠʷ 

ʥʝʚʳʷʚʣʝʥʥʳʭ ʤʝʪʘʩʪʘʟʦʚ.  

ʄʦʥʠʪʦʨʠʥʛ ʧʘʮʠʝʥʪʦʚ ï ʥʘʙʣʶʜʝʥʠʝ ʧʘʮʠʝʥʪʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ  

ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʨʝʛʫʣʷʨʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʆʄ. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʆʄ ʨʝʮʠʜʠʚʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʇʦʚʳʰʝʥʠʝ ʆʄ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʮʠʜʠʚʝ, ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʤʝʯʝʥʳ ʣʠʰʴ 3ï6 ʤʝʩʷʮʝʚ ʩʧʫʩʪʷ. ʇʦʵʪʦʤʫ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ ʧʨʠ 

ʛʝʨʤʠʥʦʛʝʥʥʳʭ ʦʧʫʭʦʣʷʭ, ʧʦʚʳʰʝʥʠʝ ʆʄ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʥʘʯʘʣʘ ʭʠʤʠʦʪʝʨʘʧʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʈʝʛʨʝʩʩʠʷ ʦʧʫʭʦʣʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʨʢʝʨʘ. ʆʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʥʘʨʘʩʪʘʥʠʝ ʟʥʘʯʝʥʠʡ ʆʄ 

ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʜʫʤʘʪʴ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʦʧʫʭʦʣʠ ʢ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʝʨʝʩʤʦʪʨʘ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ.  

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʦʥʢʨʝʪʥʦʛʦ ʆʄ, ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʢʘʟʘʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʪʴ ʠʭ ʦʙʱʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ (Hayes 

et al., 1996). ʂʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʘʥʠʝ ʆʄ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʦʙʨʘʟʮʝ ʜʦʣʞʥʦ 
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ʦʧʨʝʜʝʣʷʪʴʩʷ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʦ- ʠ ʨʝʩʫʨʩʦʟʘʪʨʘʪ ʠ ʦʪʣʠʯʘʪʴʩʷ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʥʘʡʜʝʥʦ 

ʥʠ ʦʜʥʦʛʦ ʤʘʨʢʝʨʘ, ʩʧʝʮʠʬʠʯʥʦʛʦ ʪʦʣʴʢʦ ʜʣʷ ʦʧʫʭʦʣʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʭ ʪʦʞʝ 

ʥʝʚʝʣʠʢʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʆʄ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ  

ʠ ʧʨʠʤʝʥʠʤʳ ʣʠʰʴ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ  

ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʝʢʚʘʪʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʆʄ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʙʠʦʧʩʠʠ, ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ ʢʣʠʥʠʢʦ-ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 200 ʆʄ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʠhʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʰʴ 10ï15 ʠʟ ʥʠʭ (Kulasingam, Diamandis, 2008). 

ʇʝʨʚʳʤ ʦʬʠʮʠʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʆʄ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ (1848 ʛʦʜ) 

ʩʪʘʣʘ ʜʝʪʝʢʮʠʷ ʣʝʛʢʠʭ ʮʝʧʝʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʤʦʯʝ, ʥʘʙʣʶʜʘʶʱʘʷʩʷ ʫ 75% 

ʙʦʣʴʥʳʭ ʤʠʝʣʦʤʦʡ (Jones, 1848). ʕʪʦʪ ʆʄ ʜʦ ʩʠʭ ʧʦʨ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ, ʪʦʣʴʢʦ ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ. 

ɺ ʧʝʨʠʦʜ ʤʝʞʜʫ 1930 ʧʦ 1960 ʛʛ. ʩʧʠʩʦʢ ʠʟʚʝʩʪʥʳʭ ʆʄ ʧʦʧʦʣʥʠʣʩʷ ʨʷʜʦʤ 

ʥʦʚʳʭ ʤʦʣʝʢʫʣ: ʛʦʨʤʦʥʦʚ, ʬʝʨʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʙʝʣʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʙʦʣʴʥʳʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ (Kulasingam, Diamandis, 2008).  

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʧʨʠʤʝʥʝʥʠʷ ʆʄ ʥʘʯʘʣʩʷ ʚ 1960 ʛʦʜʫ ʩ ʦʪʢʨʳʪʠʝʤ ʘʣʴʬʘ-

ʬʝʪʦʧʨʦʪʝʠʥʘ (ʘʣʴʬʘ-ʌʇ) (Abelev et al., 1963) ʠ ʨʘʢʦʚʦʛʦ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʘʥʪʠʛʝʥʘ (ʈʕɸ) (Gold, Freedman, 1965), ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝʤ ʚ ʰʠʨʦʢʫʶ ʧʨʘʢʪʠʢʫ 

ʨʘʜʠʫʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ 1980ʭ ʧʨʦʠʟʦʰʣʦ ʦʪʢʨʳʪʠʝ 

ʢʘʨʙʦʛʠʜʨʘʪʥʦʛʦ (ʫʛʣʝʚʦʜʥʦʛʦ) ʘʥʪʠʛʝʥʘ 125 (ʉɸ-125) ʨʘʢʘ ʷʠʯʥʠʢʦʚ (Bast et al., 

1981) ʠ ʧʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʥʪʠʛʝʥʘ (ʇʉɸ), ʩʯʠʪʘʶʱʝʛʦʩʷ ʦʜʥʠʤ 

ʠʟ ʣʫʯʰʠʭ ʆʄ (Papsidero et al., 1980). ʂʘʞʜʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʪʘʧʦʚ 

ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʨʘʟʚʠʪʠʝʤ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʚ ʙʠʦʣʦʛʠʠ. ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʠʩʢʫ ʆʄ 

ʦʢʘʟʘʣʦ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʝʢʪʦʚ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ, ʦʪʢʨʳʪʠʝ ʦʥʢʦʛʝʥʦʚ ʠ ʛʝʥʦʚ-
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ʩʫʧʨʝʩʩʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʝʥʦʤʠʢʠ, ʧʨʦʪʝʦʤʠʢʠ ʠ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ. 

ʈʘʥʥʠʝ ʦʪʢʨʳʪʠʷ ʚ ʦʙʣʘʩʪʠ ʆʄ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʝʜʠʥʠʯʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʜʝʪʝʢʮʠʠ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʣʘʥʦʤʝʨʥʦʛʦ ʧʦʠʩʢʘ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʤʘʨʢʝʨʦʚ. ʋʭʦʜ ʦʪ 

ʧʘʨʘʜʠʛʤʳ ʝʜʠʥʠʯʥʦʛʦ ʤʘʨʢʝʨʘ ï ʪʘ ʯʝʨʪʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʆʄ ʦʪ ʛʦʩʧʦʜʩʪʚʦʚʘʚʰʠʭ ʨʘʥʝʝ, ʠ ʧʦʟʚʦʣʷʝʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʵʪʫ 

ʟʘʜʘʯʫ ʩ ʥʦʚʦʡ ʩʪʦʨʦʥʳ. ʂʦʣʠʯʝʩʪʚʦ ʠʟʫʯʘʝʤʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʤʘʨʢʝʨʦʚ, ɼʅʂ, ʈʅʂ ʠ ʙʝʣʢʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʣʦʩʴ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʦʤʥʳʭ ʠ ʛʝʥʦʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(Kulasingam, Diamandis, 2008).  

 

1.2 ʄʝʪʦʜʳ ʧʦʠʩʢʘ ʦʥʢʦʤʘʨʢʝʨʦʚ 

 

1.2.1 ʊʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʘʥʘʣʠʟ 

 

ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʙʝʣʢʘ ʚ ʪʢʘʥʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʘ, 

ʣʠʙʦ ʧʦʚʳʰʝʥʥʦʛʦ ʯʠʩʣʘ ʝʛʦ ʢʦʧʠʡ. ʇʝʨʚʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʘʞʝʥʠʝʤ: ʥʘʨʫʰʝʥʠʷ ʙʘʣʘʥʩʘ ʘʢʪʠʚʘʪʦʨʦʚ ʠ ʨʝʧʨʝʩʩʦʨʦʚ 

ʵʢʩʧʨʝʩʩʠʠ, ʠʟʤʝʥʝʥʠʷ ʧʘʪʪʝʨʥʘ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʭʨʦʤʦʩʦʤʥʦʡ ʘʙʝʨʨʘʮʠʠ 

ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ (ʇʎʈ). 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʆʄ, ʚʳʷʚʣʝʥʥʦʛʦ ʧʦ ʫʨʦʚʥʶ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʘ ʚ ʦʧʫʭʦʣʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʩʝʢʨʝʪʦʨʥʳʡ ʧʨʦʪʝʠʥ 4 (HE4). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ, ʚ ʦʧʫʭʦʣʷʭ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 101 ʪʨʘʥʩʢʨʠʧʪʘ (Ono, 2000; Welsh et al., 2001). ʇʎʈ 
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ʘʥʘʣʠʟ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʘʙʦʨʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʪʢʘʥʝʡ 

ʧʦʟʚʦʣʠʣ ʧʦʜʪʚʝʨʜʠʪʴ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʶ ʜʚʝʥʘʜʮʘʪʠ ʠʟ ʥʠʭ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ HE4 ʠ MSLN ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ. ʆʮʝʥʢʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʫʨʦʚʥʷ HE4 ʧʦʜʪʚʝʨʜʠʣʘ ʝʛʦ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʤʘʨʢʝʨʘ ʨʘʢʘ 

ʷʠʯʥʠʢʦʚ (Hellstrom et al., 2003), ʭʦʪʷ ʝʛʦ ʧʦʚʳʰʝʥʥʘʷ ʙʝʣʢʦʚʘʷ ʠ ʛʝʥʥʘʷ 

ʵʢʩʧʨʝʩʩʠʷ ʙʳʣʘ ʧʦʟʜʥʝʝ ʧʦʢʘʟʘʥʘ ʜʣʷ ʨʘʢʘ ʣʝʛʢʦʛʦ, ʵʥʜʦʤʝʪʨʠʷ ʠ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ (Galgano et al., 2006). 

ʊʝʭʥʦʣʦʛʠʷ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ ï ʦʜʥʦ ʠʟ ʥʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ. ʇʝʨʚʘʷ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʝʝ ʧʨʠʤʝʥʝʥʠʠ, ʦʧʠʩʘʥʘ ʚ ʩʪʘʪʴʝ Schena ʠ ʜʨ. ʚ 1995. ʉ ʪʝʭ ʧʦʨ ʤʝʪʦʜʠʢʘ ɼʅʂ-

ʤʠʢʨʦʯʠʧʦʚ ʧʨʝʪʝʨʧʝʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʦʙʨʝʣʘ ʚʩʝ 

ʚʦʟʨʘʩʪʘʶʱʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʦʛʨʦʤʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʝʡ 

ʵʢʩʧʨʝʩʩʠʠ, SNP, CNV ʠ LOH ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʳʩʷʯ ʛʝʥʦʚ ʚ ʤʘʩʰʪʘʙʝ ʦʜʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ɼʅʂ ʤʠʢʨʦʯʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʫʶ, ʩʠʣʠʢʦʥʦʚʫʶ ʠʣʠ 

ʥʝʡʣʦʥʦʚʫʶ ʧʦʜʣʦʞʢʫ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʬʨʘʛʤʝʥʪʘʤʠ 

ʛʝʥʦʤʥʦʡ ɼʅʂ, ʢɼʅʂ, ʧʨʦʜʫʢʪʦʚ ʇʎʈ, ʣʠʙʦ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ɼʅʂ. 

ʂʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʟʘʜʘʯ ʠ ʧʦ 

ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʨʘʟʣʠʯʘʶʱʠʭʩʷ (Stein, 2001): ʩʪʝʢʣʷʥʥʳʝ ʤʠʢʨʦʯʠʧʳ ʩ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʢ ɼʅʂ 

(ʢɼʅʂ ʤʠʢʨʦʯʠʧʳ) ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ ʤʠʢʨʦʯʠʧʳ 

ʢɼʅʂ ʤʠʢʨʦʯʠʧʳ ï ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɼʘʥʥʳʝ ʤʠʢʨʦʯʠʧʳ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʢʨʠʥʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʵʢʩʧʨʝʩʩʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʝʢʣʷʥʥʫʶ 

ʧʦʜʣʦʞʢʫ, ʥʘ ʢʦʪʦʨʫʶ ʩ ʧʦʤʦʱʴʶ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘʥʦʩʷʪʩʷ 

ʪʦʯʢʠ ɼʅʂ-ʧʨʦʙʳ (1 ʥʣ ʢɼʅʂ ʢʘʞʜʘʷ) 50ï150 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʩʦʩʪʘʚʣʷʝʪ 200ï250 ʤʢʤ. ʆʣʠʛʦʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 



20 

ʢʘʞʜʦʡ ʧʨʦʙʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʚʝʩʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʝʥʘ. 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʪʝʢʣʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 000 ʥʘ 3,6 ʩʤ
2
. 

ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʯʠʧʦʚ, ʧʨʦʚʦʜʠʪʩʷ ʚʳʜʝʣʝʥʠʝ ʤʈʅʂ ʠʟ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ. ɿʘʪʝʤ ʥʘ ʝʝ ʦʩʥʦʚʝ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʢɼʅʂ, ʢʦʪʦʨʘʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʤʝʪʠʪʩʷ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʝʪʢʦʡ. ʇʨʠ ʥʘʥʝʩʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʥʘ ʯʠʧ, 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʤʦʣʝʢʫʣ ʢɼʅʂ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʟʦʥʜʘʤʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ 

ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʘ (Burgess, 2001; 

Churchill, 2002). 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʤʝʪʦʜʘ ʥʘ ʬʦʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʵʪʘʧʝ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʯʠʧʦʚ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʥʦʚʳʤ ʰʫʤʦʤ ʠ ʢʨʦʩʩ-

ʛʠʙʨʠʜʠʟʘʮʠʝʡ ʤʦʣʝʢʫʣ ʢɼʅʂ ʩ ʟʦʥʜʘʤʠ, ʢʦʪʦʨʳʝ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳ ʠʤ ʣʠʰʴ 

ʯʘʩʪʠʯʥʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʥʘʣʠʟʘ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʣʦʞʥʦʩʪʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʙʳʯʥʦ ʜʣʷ 

ʘʥʘʣʠʟʘ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ (Eisen et al., 1998). 

ʆʥʠ ʚʢʣʶʯʘʶʪ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʘʣʛʦʨʠʪʤ, ʢʦʛʜʘ a priori ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʩʧʨʝʩʩʠʦʥʥʳʡ ʧʨʦʬʠʣʴ ʠʟʫʯʘʝʤʳʭ 

ʛʝʥʦʚ, ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ, ʢʦʛʜʘ ʢʘʢʫʶ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʥʝ ʠʩʧʦʣʴʟʫʝʪ (Golub et al., 1999). ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʘʢ çʟʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪè ʧʦʜʦʙʥʦʛʦ 

ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʦʥʠ ʚʘʣʠʜʠʨʫʶʪʩʷ, ʚʳʩʪʫʧʘʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ) ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ.  
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çʂʣʘʩʩʠʯʝʩʢʘʷè ʇʎʈ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ 

ʪʦʣʴʢʦ ʚ ʩʚʦʝʡ ʢʦʥʝʯʥʦʡ ʪʦʯʢʝ. ʇʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʠʩʭʦʜʥʳʭ ʤʘʪʨʠʮ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʝʘʢʮʠʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʟʘʥʠʤʘʣʘ ʫʤʳ 

ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʥʝ ʤʦʛʣʘ ʙʳʪʴ ʨʝʰʝʥʘ ʚ ʨʘʤʢʘʭ ʦʙʳʯʥʦʡ ʇʎʈ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ. ʄʝʪʦʜʠʢʘ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʠʩʭʦʜʷ ʠʟ ʥʘʟʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʘʥʘʣʠʟʦʤ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʜʫʢʪʘ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʠ ʇʎʈ ʚ ʧʨʦʮʝʩʩʝ ʝʝ 

ʧʨʦʭʦʞʜʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʤʘʪʨʠʮ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʇʎʈ (Kubista M. et al., 2006). ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ 

ʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʦʩʧʦʨʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

çʢʣʘʩʩʠʯʝʩʢʦʡè ʇʎʈ. 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʛʠʙʢʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʠʢʘ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʥʘʰʣʘ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʥʝʥʠʡ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʪʨʘʥʩʢʨʠʧʪʦʚ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (St¬hlberg et al., 2005). ʆʩʥʦʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʚʥʝʩʝʥʥʳʤʠ ʚ ʇʎʈ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʷʚʠʣʠʩʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʧʦʤʠʤʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʧʘʨʳ ʧʨʘʡʤʝʨʦʚ, ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʦʛʦ ʟʦʥʜʘ ʩ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ 

ʤʝʪʢʦʡ; ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʨʝʘʢʮʠʠ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ; ʜʝʪʝʢʮʠʷ 

ʫʨʦʚʥʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʡʜʝʥʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʮʠʢʣʘ ʨʝʘʢʮʠʠ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʯʠʤʠ ʤʝʪʦʜʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠʩʷ ʩʝʛʦʜʥʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ, ʤʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʣʘʜʘʝʪ 

ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ. ʆʥ ʙʦʣʝʝ ʪʦʯʝʥ, ʯʝʤ ʅʦʟʝʨʥ-ʙʣʦʪ ʠ ʨʘʙʦʪʘʝʪ ʚ ʙʦʣʴʰʦʤ 

ʜʠʘʧʘʟʦʥʝ ʥʘʯʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʨʘʥʩʢʨʠʧʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜ ʥʝ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʠʠ, ʩʧʦʩʦʙʝʥ ʦʧʨʝʜʝʣʷʪʴ 

ʝʜʠʥʠʯʥʳʝ ʢʦʧʠʠ ʪʨʘʥʩʢʨʠʧʪʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʦʡ ʇʎʈ, 

ʩʧʦʩʦʙʝʥ ʨʘʟʣʠʯʘʪʴ ʪʨʘʥʩʢʨʠʧʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ 

ʛʦʤʦʣʦʛʠʠ (Jung, Soondrum, Neumaier, 2000; Kubista et al., 2006). ɺ ʩʠʣʫ ʚʳʰʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 



22 

ʧʨʠʟʥʘʥʘ çʟʦʣʦʪʳʤè ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʵʢʩʧʨʝʩʩʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ 

(Gillet, Gottesman, 2011), ʦʜʥʘʢʦ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʪʨʫʜʥʝʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʘ. 

ʄʦʣʝʢʫʣʷʨʥʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʨʦʛʥʦʟ ʪʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʧʦʜʦʙʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʨʝʩʩʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʛʝʥʦʚ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʥʘ ʨʷʜʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʣʝʡʢʝʤʠʷ, ʈʄɾ ʠ ʜʨ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʨʘʙʦʪʫ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʣʫʯʘʝʚ ʈʄɾ ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ.  

ʇʝʨʚʘʷ ʤʫʣʴʪʠʛʝʥʥʘʷ ʪʝʩʪʦʚʘʷ ʧʘʥʝʣʴ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠʩʭʦʜʘ ʈʄɾ ʙʳʣʘ 

ʦʜʦʙʨʝʥʘ FDA ʚ 2007 ʛʦʜʫ ʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 70-ʛʝʥʥʳʡ ɼʅʂ-ʤʠʢʨʦʯʠʧ, 

ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ MammaPrintÈ (Agendia, Amsterdam, The Netherlands) (van de 

Vijver et al., 2002). ɼʨʫʛʦʡ ʧʦʜʦʙʥʳʡ ʤʠʢʨʦʯʠʧ, Oncotype DXÈ (Genomic Health, 

Redwood City, CA), ʦʩʥʦʚʘʥʥʳʡ ʥʘ RT-qPCR, ʩʣʫʞʠʪ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʪʘʤʦʢʩʠʬʝʥʘ ʧʨʠ ʈʄɾ N0 ʠ ʷʚʣʷʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠ-ʜʦʩʪʫʧʥʳʤ  

ʩ 2004 (Paik et al., 2004). Oncotype DXÈ ʠ MammaPrintÈ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʠ ʥʝʩʤʦʪʨʷ ʥʘ ʩʭʦʞʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʥʠʷ ʢ 

ʧʨʠʤʝʥʝʥʠʶ, ʠʭ ʧʘʥʝʣʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʣʠʰʴ ʧʦ ʦʜʥʦʤʫ ʛʝʥʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʝʣ ʚʩʧʣʝʩʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʩʧʨʝʩʩʠʦʥʥʳʭ ʧʨʦʬʠʣʝʡ 

ʛʝʥʦʚ ʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ. ʕʪʦ ʦʙʦʛʘʪʠʣʦ ʥʘʰʠ ʟʥʘʥʠʷ ʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʘʪʦʛʝʥʝʟʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (Perou 

et al., 2000), ʘ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʆʄ (Pollack, 

2007). 

ɺ 2005 ʙʳʣʦ ʧʨʦʚʝʜʝʥ ʤʝʪʘ-ʘʥʘʣʠʟ ʩʝʤʠ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʨʘʙʦʪ  

ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʢʩʧʨʝʩʩʠʦʥʥʦʤʫ ʧʨʦʬʠʣʠʨʦʚʘʥʠʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ (Michiels et al., 2005). ʈʝʟʫʣʴʪʘʪʳ 

ʧʷʪʠ ʠʟ ʥʠʭ ʦʢʘʟʘʣʠʩʴ ʥʝʚʦʩʧʨʦʠʟʚʦʜʠʤʳ (Ioannidis, 2005), ʘ ʜʚʘ ʦʩʪʘʚʰʠʭʩʷ 

ʥʝʩʣʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʯʝʤ ʙʳʣʦ ʟʘʷʚʣʝʥʦ ʚ 
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ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ. ʄʝʪʘ-ʘʥʘʣʠʟ ʪʘʢʞʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʧʠʩʦʢ ʛʝʥʦʚ, 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ ʠʤʝʶʱʠʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ, ʙʳʣ ʚʝʩʴʤʘ ʥʝʥʘʜʝʞʥʳʤ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʠʣʴʥʦ ʟʘʚʠʩʝʣʠ ʦʪ 

ʚʳʙʦʨʘ ʧʘʮʠʝʥʪʦʚ. 

ʂ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʧʦʜʭʦʜʠʪʴ ʢʨʘʡʥʝ 

ʦʩʪʦʨʦʞʥʦ, ʦʥʠ ʪʨʝʙʫʶʪ ʩʪʨʦʛʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʥʘ ʦʙʲʝʤʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ 

ʤʘʪʝʨʠʘʣʝ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʢʘʢʠʭ-ʣʠʙʦ ʚʳʚʦʜʦʚ ʦʙ ʠʭ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʫʩʧʝʰʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʵʢʩʧʨʝʩʩʠʦʥʥʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʧʦʜʪʠʧʳ ʠ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʆʄ, ʵʪʦʪ 

ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (Diamandis 

et al., 2006). 

 

1.2.2 ʇʨʦʪʝʦʤʥʳʝ ʤʝʪʦʜʳ 

 

ʋʨʦʚʝʥʴ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʘ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʫʨʦʚʥʝʤ ʪʨʘʥʩʣʷʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʙʝʣʢʘ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʤʈʅʂ ʢʣʝʪʢʠ ʥʝ ʚʩʝʛʜʘ ʦʪʨʘʞʘʝʪ 

ʩʦʩʪʦʷʥʠʝ ʝʝ ʧʨʦʪʝʦʤʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʝʜʠʥʠʮʘʤʠ 

ʢʣʝʪʢʠ, ʪʢʘʥʠ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʙʝʣʢʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʠʟʫʯʝʥʠʝ ʧʨʦʪʝʦʤʥʦʛʦ ʧʘʪʪʝʨʥʘ ʦʧʫʭʦʣʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ 

ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʝʝ ʧʘʪʦʛʝʥʝʟʘ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, 

ʯʝʤ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

ʇʦʤʠʤʦ ʘʙʝʨʨʘʥʪʥʦʛʦ ʫʨʦʚʥʷ ʩʝʢʨʝʮʠʠ ʙʝʣʢʦʚ ʦʧʫʭʦʣʝʚʳʤʠ ʢʣʝʪʢʘʤʠ 

(ʣʠʰʴ 20ï25% ʙʝʣʢʦʚ ʷʚʣʷʶʪʩʷ ʩʝʢʨʝʪʠʨʫʝʤʳʤʠ), ʆʄ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ ʧʫʪʝʤ: ʦʪʱʝʧʣʝʥʠʷ ʦʪ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ ʠʭ 

ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʭ ʜʦʤʝʥʦʚ, ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʠʛʥʘʣʴʥʳʭ ʧʝʧʪʠʜʦʚ 

ʤʝʤʙʨʘʥʥʳʭ ʤʦʣʝʢʫʣ ʚʩʣʝʜʩʪʚʠʝ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ (Jarjanazi et 

al., 2008), ʘ ʪʘʢʞʝ ʩʤʝʥʳ ʧʦʣʷʨʥʦʩʪʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʤʘʣʠʛʥʠʟʘʮʠʠ 

ʪʢʘʥʠ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ 
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ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʭ ʜʦʤʝʥʦʚ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ 

ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʩʝʢʨʝʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʪʝʘʟ. ʂʣʘʩʩʠʯʝʩʢʠʤ 

ʧʨʠʤʝʨʦʤ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʙʝʣʢʘ, ʯʝʡ ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʡ 

ʜʦʤʝʥ ʷʚʣʷʝʪʩʷ ʆʄ ï ʵʪʦ HER2 (ʨʝʮʝʧʪʦʨ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʘ 

ʨʦʩʪʘ ʯʝʣʦʚʝʢʘ ʚʪʦʨʦʛʦ ʪʠʧʘ) (Shak S., 1999).  

ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʆʄ ʚ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʞʠʜʢʦʩʪʷʭ 

ʦʨʛʘʥʠʟʤʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʦʧʫʭʦʣʝʚʘʷ ʠʥʚʘʟʠʷ. ɺ ʩʣʫʯʘʝ ʵʧʠʪʝʣʠʘʣʴʥʳʭ 

ʦʧʫʭʦʣʝʡ ʧʦʜʦʙʥʦʝ ʩʦʙʳʪʠʝ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʧʨʠ ʠʭ ʧʨʦʨʘʩʪʘʥʠʠ ʯʝʨʝʟ 

ʙʘʟʘʣʴʥʫʶ ʤʝʤʙʨʘʥʫ ʠ ʧʦʧʘʜʘʥʠʠ ʜʘʥʥʳʭ ʤʦʣʝʢʫʣ ʚ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ 

ʞʠʜʢʦʩʪʠ, ʘ ʟʘʪʝʤ, ʯʝʨʝʟ ʣʠʤʬʫ ï ʚ ʢʨʦʚʴ. ʅʘʧʨʠʤʝʨ, PSA ʦʙʠʣʴʥʦ ʩʝʢʨʝʪʠʨʫʝʪʩʷ 

ʢʣʝʪʢʘʤʠ ʩʪʦʣʙʯʘʪʦʛʦ ʵʧʠʪʝʣʠʷ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʧʦʧʘʜʘʷ ʚ ʧʨʦʩʚʝʪ 

ʧʨʦʩʪʘʪʳ ʠ ʵʷʢʫʣʷʪ (0,5ï3,0 ʛ/ʣ). ʍʦʪʷ ʚ ʦʧʫʭʦʣʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PSA ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ, ʩʦʜʝʨʞʘʥʠʝ PSA ʚ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʞʠʜʢʦʩʪʷʭ ʧʘʮʠʝʥʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʝʪ ʥʘʨʫʰʝʥʠʷ ʙʘʨʴʝʨʦʚ, 

ʦʪʜʝʣʷʶʱʠʭ ʢʣʝʪʢʠ ʞʝʣʝʟʳ ʦʪ ʢʘʧʠʣʣʷʨʥʳʭ ʩʦʩʫʜʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʷ PSA ʚ ʢʨʦʚʠ 

ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 10ï1000 ʥʛ/ʤʣ. 

ɹʝʣʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʧʫʭʦʣʠ, ʠʣʠ ʝʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʠ ʧʦʧʘʜʘʶʱʠʝ 

ʢʘʢʠʤ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʦʙʨʘʟʦʤ ʚ ʢʨʦʚʦʪʦʢ, ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʜʝʪʝʢʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʠʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʕʪʦʪ ʤʝʪʦʜ, ʚʢʫʧʝ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ, ʚ ʩʠʣʫ ʩʚʦʝʡ ʪʦʯʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ (Domon, 

Aebersold, 2006). ɼʣʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʨʦʪʝʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʜʚʫʤʝʨʥʦʛʦ (2D) ʠ ʜʚʫʤʝʨʥʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʛʝʣʴ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʠ ʤʥʦʛʦʤʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʝʣʢʘ (MudPIT). 

ʄʝʪʦʜʳ SELDI-TOF-MS ʠ MALDI-TOF-MS (ʧʦʚʝʨʭʥʦʩʪʥʦ/ʤʘʪʨʠʯʥʦ-

ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʣʘʟʝʨʥʘʷ ʜʝʩʦʨʙʮʠʷ/ʠʦʥʠʟʘʮʠʷ ʩ ʚʨʝʤʷ-ʧʨʦʣʝʪʥʦʡ 

ʤʘʩʩʩʧʝʪʢʨʦʤʝʪʨʠʝʡ.), ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ. ʅʘ ʵʪʦʤ 

ʦʩʥʦʚʘʥʠʠ ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʢʨʠʪʠʢʝ, ʢʘʢ ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 
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ʧʨʦʪʝʦʤʠʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, çʠʟʦʙʘʨʠʯʝʩʢʦʡè ʠʟʦʪʦʧʥʦʡ ʤʝʪʢʠ) ʧʦʟʚʦʣʷʝʪ 

ʟʘʤʝʪʥʦ ʫʣʫʯʰʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʠʢʦʚ ʚ ʤʘʩʩ-ʩʧʝʢʪʨʘʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ MudPIT ʠ 

SELDI-TOF-MS, ʭʦʪʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʧʦʢʘ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ 

ʣʫʯʰʝʛʦ. ɺʩʣʝʜʩʪʚʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʥʝʨʝʰʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʧʨʠʚʝʣʦ ʢ ʦʙʥʘʨʫʞʝʥʠʶ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʤʘʨʢʝʨʦʚ ʦʧʫʭʦʣʝʡ (Liu, 2011). 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʨʦʪʝʦʤʥʳʡ ʘʥʘʣʠʟ ʥʝ ʣʠʰʝʥ ʥʝʜʦʩʪʘʪʢʦʚ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʠ 

ʭʨʘʥʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʢʘʯʝʩʪʚʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʘʨʪʝʬʘʢʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (Baggerly et al., 2005). ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʚʳʷʚʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ (Karsan et al., 2005; 

Banks et al., 2005; Ransohoff, 2005).  

ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʤʝʪʦʜʳ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʦʚ ʠ 

ʤʝʪʦʜ ʝʞʝʜʥʝʚʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʢ ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

 

1.2.3 ʇʝʧʪʠʜʦʤʠʢʘ 

 

ʇʝʧʪʠʜʦʤʠʢʘ ï ʨʘʟʜʝʣ ʧʨʦʪʝʦʤʠʢʠ, ʘʥʘʣʠʟʠʨʫʶʱʠʡ ʙʝʣʢʦʚʳʝ ʮʝʧʠ ʤʘʣʦʡ 

ʤʘʩʩʳ (<10 ʢɼʘ) ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ. ʇʝʧʪʠʜʳ ʩʘʤʠ 

ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʦʜʫʢʪʘʤʠ ʛʠʜʨʦʣʠʟʘ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʝʡ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʦʨʛʘʥʠʟʤʘ, ʘ ʧʦʪʦʤʫ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ (Lopez et al., 

2005). ʇʝʧʪʠʜʳ, ʢʘʢ ʠ ʙʝʣʢʠ, ʠʤʝʶʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ ʫʯʘʩʪʚʫʶʪ  

ʚ ʨʝʛʫʣʷʮʠʠ ʪʘʢʠʭ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ (ʘʥʛʠʦʪʝʥʟʠʥ II )  
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ʠ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ (ʠʥʩʫʣʠʥ). ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʥʦʚʳʭ ʧʝʧʪʠʜʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ (ʥʝ ʪʦʣʴʢʦ ʢʨʦʚʠ, ʥʦ ʠ ʣʠʤʬʳ, ʣʠʢʚʦʨʘ, 

ʤʦʯʠ, ʧʣʘʟʤʳ) ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦ ʧʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʯʠʪʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ 

ʧʦʠʩʢʘ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʫʭʦʣʝʚʳʭ (Liotta et al., 

2003).  

ɸʥʘʣʠʟ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ 

ʧʨʦʚʠʜʠʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʵʢʩʪʨʘʢʮʠʷ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ, 

ʦʯʠʩʪʢʘ ʦʪ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ (ʘʣʴʙʫʤʠʥ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ), ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʜʝʛʨʘʜʘʮʠʷ (ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ), ʨʘʟʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ʪʘʥʜʝʤʥʘʷ, MALDI -TOF, 

SELDI-TOF ʠ ʧʨ.). ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʦʪ ʙʦʣʴʥʳʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʥʦ ʪʘʢʞʝ ʠ ʙʦʣʴʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (Villanueva et al., 2006).  

ʆʜʥʠʤ ʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ ʚ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʱʝʧʝʪʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʜʘʥʥʦʤʫ ʵʪʘʧʫ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʨʪʝʬʘʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʳʚʦʨʦʪʢʘ 

ʢʨʦʚʠ ʥʝ ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʘ ʘʥʘʣʠʟʘ, ʪ.ʢ. 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʥʜʦ- ʠ ʵʢʟʦʧʝʧʪʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

(Koomen et al., 2005).  

 

1.2.4 ʉʝʤʝʡʩʪʚʘ ʦʥʢʦʤʘʨʢʝʨʦʚ 

 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʧʨʠ ʧʦʠʩʢʝ ʆʄ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʯʣʝʥʳ ʪʦʛʦ ʞʝ 

ʩʝʤʝʡʩʪʚʘ ʙʝʣʢʦʚ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʠʟʚʝʩʪʥʳʡ ʆʄ, ʪʘʢʞʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʆʄ. ʅʘʧʨʠʤʝʨ, PSA ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʩʝʤʝʡʩʪʚʘ ʢʘʣʣʠʢʨʝʠʥʦʚ- ʩʝʢʨʝʪʦʨʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʩ ʪʨʠʧʩʠʥʦ-ʧʦʜʦʙʥʦʡ ʠʣʠ ʭʠʤʦʪʨʠʧʩʠʥʦ-ʧʦʜʦʙʥʦʡ ʩʝʨʠʥʦʚʦʡ 

ʧʨʦʪʝʠʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʆʥʦ ʚʢʣʶʯʘʝʪ 15 ʯʣʝʥʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʢʣʘʩʪʝʨ ʥʘ 
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ʭʨʦʤʦʩʦʤʝ 19q13 (Borgono, Diamandis, 2004). PSA (KLK3) ʠ KLK 2 ï ʚʘʞʥʳʝ 

ʙʝʣʢʦʚʳʝ ʤʘʨʢʝʨʳ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʦʯʠʝ ʯʣʝʥʳ 

ʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʙʝʣʢʦʚ ʪʘʢʞʝ ʧʦʜʚʝʨʛʣʠʩʴ ʧʨʠʩʪʘʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʠʭ ʮʝʥʥʦʩʪʠ ʚ ʨʦʣʠ ʆʄ. ʊʘʢ ʧʦʢʘʟʘʥʘ ʟʥʘʯʠʤʦʩʪʴ KLK6 ʧʨʠ ʨʘʢʝ 

ʷʠʯʥʠʢʦʚ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʙʦʣʴʥʳʭ 

ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʧʦʟʜʥʝʡ ʩʪʘʜʠʝʡ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʝʨʦʟʥʳʤ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʭʠʤʝʦʪʝʨʘʧʠʠ (Diamandis et al., 

2003) ʠ ʥʠʟʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ.  

ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʚ ʦʪʥʦʰʝʥʠʠ KLK5 ʠ KLK 14. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʙʝʣʢʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʳʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʙʦʣʴʥʳʭ ʈʄɾ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʚʦʟʤʦʞʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʋʯʘʩʪʠʝ 

ʵʪʠʭ ʙʝʣʢʦʚ ʚ ʢʘʥʮʝʨʦʛʝʥʝʟʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʚʦʚʣʝʯʝʥʥʦʩʪʴʶ ʚ 

ʧʨʦʪʝʠʥʘʟʥʫ  ʁʜʝʛʨʘʜʘʮʠ ʁʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ. 

 

1.2.5 ɸʥʘʣʠʟ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ 

 

ʊʝʦʨʝʪʠʯʝʩʢʠ, ʙʝʣʢʠ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʝ ʙʳʪʴ ʆʄ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʝʢʨʝʪʠʨʫʝʤʳʤʠ, ʪ.ʢ. ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʧʦʩʦʙʥʳ 

ʧʦʧʘʜʘʪʴ ʚ ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʞʠʜʢʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʧʦʠʩʢʝ ʥʦʚʳʭ ʆʄ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʠ ʪʢʘʥʝʡ, ʦʢʨʫʞʘʶʱʠʭ ʦʧʫʭʦʣʝʚʫʶ ʪʢʘʥʴ.  

ɼʘʥʥʳʝ ʦ ʚʘʞʥʝʡʰʝʡ ʨʦʣʠ ʦʧʫʭʦʣʝʚʦʛʦ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ (ʩʪʨʦʤʳ, ʢʣʝʪʦʢ 

ʵʥʜʦʪʝʣʠʷ ʠ ʚʦʩʧʘʣʝʥʠʷ) ʚ ʧʨʦʛʨʝʩʩʠʠ ʦʧʫʭʦʣʠ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ (Liotta, Kohn, 2001; Jung et al., 2002). ʇʨʠ ʘʥʘʣʠʟʝ 

ʤʦʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʙʝʣʢʦʚʳʭ ʩʤʝʩʝʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʭʦʜʳ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ.  

ɺ ʩʣʫʯʘʝ ʈʄɾ ʘʥʘʣʠʟʫ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʳ ʪʢʘʥʴ ʩʘʤʦʡ ʞʝʣʝʟʳ, ʚʳʜʝʣʝʥʠʷ 

ʠʟ ʩʦʩʢʘ, ʞʠʜʢʦʩʪʴ ʢʠʩʪʳ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʢʣʝʪʢʠ ʣʠʥʠʡ ʈʄɾ.  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʳʚʦʨʦʪʦʯʥʳʝ ʆʄ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʘʢʠʝ ʢʘʢ CEA, CA125, ʠʣʠ HER2, 
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ʷʚʣʷʶʪʩʷ ʤʝʤʙʨʘʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʙʝʣʢʘʤʠ, ʥʝ ʩʝʢʨʝʪʠʨʫʶʱʠʤʠʩʷ ʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢʣʝʪʢʘʤʠ ʦʧʫʭʦʣʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʞʝ ʚ ʪʢʘʥʠ ʠʣʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʙʦʣʴʥʳʭ ʩʝʢʨʝʪʠʨʫʝʤʦʛʦ ʙʝʣʢʘ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʝʛʦ 

ʥʘʣʠʯʠʷ ʚ ʩʳʚʦʨʦʪʢʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʝʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʩʳʚʦʨʦʪʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʝʣʢʘ, ʝʛʦ ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʙʝʣʢʘʤʠ ʠ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʠʩʢʫ ʆʄ. ʈʷʜ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʆʄ ʙʳʣ 

ʚʳʷʚʣʝʥ ʩ ʧʦʤʦʱʴʶ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʤʦʨʦʞʝʥʥʳʭ ʪʢʘʥʝʚʳʭ 

ʦʙʨʘʟʮʦʚ ʦʧʫʭʦʣʠ (Yanagisawa et al., 2003; Caprioli, 2005). 

ʇʨʠ ʧʦʠʩʢʝ ʩʳʚʦʨʦʪʦʯʥʳʭ ʤʘʨʢʝʨʦʚ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʨʘʢʮʠʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʦʣʴʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʩʦʩʪʘʚ ʠʟʫʯʘʝʤʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʫʤʝʥʴʰʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 

ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ (Faca et al., 2007).  

ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʢʩʝʥʦʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ ʯʝʣʦʚʝʢʘ (Kuick et al., 

2007; Whiteaker et al., 2007). 

 

1.3 ʆʥʢʦʤʘʨʢʝʨʳ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

 

ʆʩʥʦʚʥʳʝ ʆʄ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʧʨʠʚʝʜʝʥʳ  

ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʣʴʮʠʪʦʥʠʥ 

ʂʘʣʴʮʠʪʦʥʠʥ (ʂʊ) ï ʧʝʧʪʠʜ, ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʉ-ʢʣʝʪʢʘʤʠ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ (Zhong et al., 2009). ʆʙʨʘʟʫʝʪʩʷ ʧʫʪʝʤ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ 

ʧʨʝʧʨʦʧʝʧʪʠʜʘ, ʢʦʜʠʨʫʝʤʦʛʦ ʛʝʥʦʤ CALC1. ʄʘʨʢʝʨ ʤʝʜʫʣʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʳ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʄʈʑɾ). ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʄʈʑɾ ʙʘʟʦʚʳʡ 

ʫʨʦʚʝʥʴ ʂʊ ʧʨʝʚʳʰʘʝʪ 100 ʥʛ/ʤʣ (Constante et al., 2007). ʆʧʨʝʜʝʣʝʥʠʝ ʂʊ ʚ ʢʨʦʚʠ 

ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʣʝ ʙʠʦʧʩʠʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʛʦʨʤʦʥʘ ʜʦʩʪʦʚʝʨʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʘ ʄʈʑɾ (Niccoli et al., 1997). 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʦʧʫʭʦʣʝʚʳʝ ʤʘʨʢʝʨʳ ʠ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʄʘʨʢʝʨ ʃʦʢʘʣʠʟʘʮʠʷ 

ʇʨʠʤʝʥʝʥʠʝ 

ɼʠʘʛʥʦʩʪʠʢʘ 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʨʘʧʠʠ 
ʄʦʥʠʪʦʨʠʥʛ ʇʨʦʛʥʦʟ 

ʂʘʣʴʮʠʪʦʥʠʥ ʄʝʜʫʣʣʷʨʥʳʡ ʨʘʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ + + +  

HER2 ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) + +   

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ ʈʘʢ ʷʠʯʝʢ + + + + 

ʊʠʨʝʦʛʣʦʙʫʣʠʥ 

 

ʇʘʧʠʣʣʷʨʥʘʷ ʠ ʬʦʣʣʠʢʫʣʷʨʥʘʷ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ 
 + +  

ɓ-ʍɻ ʆʧʫʭʦʣʠ ʪʨʦʬʦʙʣʘʩʪʥʦʡ ʪʢʘʥʠ ʠ 

ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʢʣʝʪʦʢ ʷʠʯʥʠʢʦʚ ʠ 

ʩʝʤʝʥʥʠʢʦʚ 

+    

ɸʌʇ ʕʤʙʨʠʦʥʘʣʴʥʳʝ ʠ ʩʪʨʦʤʘʣʴʥʦ-ʢʣʝʪʦʯʥʳʝ 

ʦʧʫʭʦʣʠ.  
 +   

ʈʕɸ ʈʘʢ ʰʝʡʢʠ ʤʘʪʢʠ, ʈʄɾ, ʪʦʣʩʪʘʷ ʢʠʰʢʘ, ʈɾ, 

ʧʠʱʝʚʦʜ, ʈʃ 
+ + +  

ʉɸ 19-9 ʈʘʢ ʷʠʯʥʠʢʦʚ (ʈʗ), ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ, 

ʈɾ, ʪʦʣʩʪʘʷ ʢʠʰʢʘ, ʧʝʯʝʥʴ 
+ +   

ʉɸ 125 ʈʗ  + + + 

ʉɸ 15-3 ʈʄɾ  + +  

ʉɸ 72-4 ʈʄɾ, ʰʝʡʢʘ ʤʘʪʢʠ, ʈɾ +    

ʄʉɸ ʈʄɾ  +   

PSA ʈʘʢ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ  +  + 

ɓ2-ʄɻ ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʤʠʝʣʦʤʘ + + + + 

Cyfra  21-1 ʇʣʦʩʢʦʢʣʝʪʦʯʥʦʡ ʢʘʨʮʠʥʦʤʳ ʣʝʛʢʠʭ, ʘ ʪʘʢʞʝ 

ʤʳʰʝʯʥʦ-ʠʥʚʘʟʠʚʥʦʡ ʢʘʨʮʠʥʦʤʳ ʤʦʯʝʚʦʛʦ 

ʧʫʟʳʨʷ 

 +   

NSE ʄʝʣʢʦʢʣʝʪʦʯʥʘʷ ʢʘʨʮʠʥʦʤʘ ʣʝʛʢʠʭ +    
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HER2 

HER2 ʙʝʣʦʢ ʩʝʤʝʡʩʪʚʘ ʨʝʮʝʧʪʦʨʦʚ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ, 

ʪʠʨʦʟʠʥʦʚʳʭ ʧʨʦʪʝʠʥʢʠʥʘʟ. ʕʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʡ ʜʦʤʝʥ ʜʘʥʥʦʛʦ ʙʝʣʢʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʦʣʠʟʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʱʝʧʣʝʥ ʠ ʚʳʷʚʣʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʈʄɾ (Molina et al., 1996). HER2 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʤʘʣʠʛʥʠʟʘʮʠʠ ʪʢʘʥʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (Benz et al., 

1993; Di Fiore et al., 1987; Kraus et al., 1987). ʆʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ  

ʆʄ ï ʧʨʝʜʩʢʘʟʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʠʤʝʦʪʝʨʘʧʠʠ. ʂʨʦʤʝ ʪʦʛʦ, HER2 ï 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʤʠʰʝʥʴ ʧʨʝʧʘʨʘʪʘ ʊʨʘʩʪʫʟʫʤʘʙ (ɻʝʨʮʝʧʪʠʥ).  

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ 

ʎʠʥʢʩʦʜʝʨʞʘʱʠʡ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʬʝʨʤʝʥʪ, ʢʦʪʦʨʳʡ ʢʘʪʘʣʠʟʠʨʫʝʪ 

ʦʢʠʩʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʚ ʧʠʨʫʚʘʪ ʠ ʩʦʜʝʨʞʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ. ʃɼɻ-1 ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʨʘʙʘʪʳʚʘʝʤʳʤ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʠʟʦʬʝʨʤʝʥʪʦʤ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʥʝʚʳʩʦʢʘ, ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (Diamandis et al., 2002). 

ʊʠʨʝʦʛʣʦʙʫʣʠʥ  

ʊʠʨʝʦʛʣʦʙʫʣʠʥ (ʊɻ) ï ʛʣʠʢʦʧʨʦʪʝʠʥ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 660 ʢɼʘ, 

ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʚ ʦʨʛʘʥʠʟʤʝ ʪʦʣʴʢʦ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ. ʅʝʦʧʨʝʜʝʣʷʝʤʳʡ 

ʫʨʦʚʝʥʴ ʪʠʨʝʦʛʣʦʙʫʣʠʥʘ ʧʦʩʣʝ ʧʨʦʚʦʢʘʮʠʦʥʥʦʡ ʧʨʦʙʳ ʩ ʊʉɻ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʘʥʪʠʪʝʣ ʢ ʪʠʨʝʦʛʣʦʙʫʣʠʥʫ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ 98ï99,5 % ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʩʫʪʩʪʚʠʷ 

ʨʝʮʠʜʠʚʘ ʦʧʫʭʦʣʠ ʚ ʙʫʜʫʱʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

(Zucchelli et al., 2009). 

ʍʦʨʠʦʥʠʯʝʩʢʠʡ ʛʦʥʘʜʦʪʨʦʧʠʥ ʯʝʣʦʚʝʢʘ (ɓ-ʍɻ)  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʠʢʦʧʨʦʪʝʠʥ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 46 ʢɼɸ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʫʙʲʝʜʠʥʠʮʳ Ŭ ʠ ɓ (Briken, 1984). ʕʢʩʧʨʝʩʩʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʢʣʝʪʢʘʭ ʪʨʦʬʦʙʣʘʩʪʘ, ʘ ʫ ʤʫʞʯʠʥ ʠ ʥʝʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ï ʧʨʠ ʦʧʫʭʦʣʷʭ 

ʪʨʦʬʦʙʣʘʩʪʘ, ʛʝʨʤʠʥʦʛʝʥʥʳʭ ʦʧʫʭʦʣʷʭ, ʨʘʢʝ ʷʠʯʝʢ, ʤʝʣʢʦʢʣʝʪʦʯʥʦʤ 
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ʙʨʦʥʭʦʛʝʥʥʦʤ ʨʘʢʝ ʣʝʛʢʦʛʦ ʠ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤʘʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʞʝʣʫʜʢʘ, ʪʦʣʩʪʦʡ ʠ ʪʦʥʢʦʡ ʢʠʰʢʠ, ʧʦʯʝʢ, ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʠ 

ʤʘʪʢʠ (Briken, 1984; Feinstein, Akat, Bleacker, 1989; Gaspard, Reuter, Deville, 1988; 

Rinker, Tietz, 1989). 

Ŭ-ʬʝʪʦʧʨʦʪʝʠʥ (ɸʌʇ) 

ɻʣʠʢʦʧʨʦʪʝʠʥ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 70 ʢɼʘ, ʩʠʥʪʝʟʠʨʫʝʤʳʡ ʢʣʝʪʢʘʤʠ 

ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ, ʧʝʯʝʥʠ ʠ ɾʂʊ ʧʣʦʜʘ. ɼʘʥʥʳʡ ʤʘʨʢʝʨ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ çʘʙʩʦʣʶʪʥʳʡè ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʢʘʨʮʠʥʦʤ ʠ ʦʧʫʭʦʣʝʡ 

ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ, ʭʦʪʷ ʝʛʦ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 80ï90% ʠʭ 

ʩʣʫʯʘʝʚ ʫ ʜʝʪʝʡ. ʋ ʚʟʨʦʩʣʳʭ ʩ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʚ 50% 

ʩʣʫʯʘʝʚ ʫʨʦʚʝʥʴ ɸʌʇ ʧʨʝʚʳʰʘʝʪ 800 ʄɽ/ʤʣ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 500 ʄɽ/ʤʣ.  

ʈʘʢʦʚʳʡ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʘʥʪʠʛʝʥ (ʈʕɸ) 

ʕʪʦ ʛʣʠʢʦʧʨʦʪʝʠʥ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 180 ʢɼɸ. ɺ ʤʦʣʝʢʫʣʝ ʈʕɸ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 6 ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ (Gold, Freedman, 1965). 

ʇʨʦʜʫʮʠʨʫʝʪʩʷ ʚ ʪʢʘʥʷʭ ʵʤʙʨʠʦʥʘ ʠ ʧʣʦʜʘ. ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ ʩʠʥʪʝʟ ʨʝʟʢʦ 

ʩʥʠʞʘʝʪʩʷ. ʇʨʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʈʕɸ ʚ ʢʨʦʚʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ (Wagner, Petzold, 1983), ʧʨʠʯʝʤ 

ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʉɸ 19-9  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʫʮʠʥ-ʩʠʘʣʦ-ʛʣʠʢʦʣʠʧʠʜ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ  

10 ʢɼʘ. ʉʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ɾʂʊ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʝʯʝʥʠ ʧʣʦʜʘ.  

ʋ ʚʟʨʦʩʣʳʭ ï ʚ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ï ʵʧʠʪʝʣʠʘʣʥʳʤʠ ʢʣʝʪʢʘʤʠ 

ʙʨʦʥʭʦʚ, ʣʝʛʢʠʭ ʠ ɾʂʊ. ʋʨʦʚʝʥʴ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ ʥʝ ʧʨʝʚʳʰʘʝʪ 35 ʄɽ/ʤʣ 

(Haglung, Robert, 1986). ʊʝʩʪ ʥʘ ʉɸ 19-9 ʠʤʝʝʪ 82% ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʢʘʨʮʠʥʦʤʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 

ʄʫʢʦʛʣʠʢʦʧʨʦʪʝʠʥ ʉɸ 125 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 200 ʢɼʘ. ʉʠʥʪʝʟ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʮʝʣʦʤʠʯʝʩʢʦʤ ʵʧʠʪʝʣʠʠ 

ʧʣʦʜʘ. ʋ ʚʟʨʦʩʣʳʭ ï ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ï ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʥʦʨʤʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 35 ʄɽ/ʤʣ (Fendrick et 

al., 1993; Nagata et al., 1991; Yacobs et al., 1990). ʇʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ  
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65 ʄɽ/ʤʣ, ʠʤʝʝʪ ʧʨʝʜʝʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 87% ʜʣʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ (Berek et 

al., 1986; Bischoff et. al., 1986). 

ʄʫʢʦʛʣʠʢʦʧʨʦʪʝʠʥ ʉɸ 15-3  

ʀʤʝʝʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ 300 ʢɼʘ. ʉʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ 

ʵʧʠʪʝʣʠʠ ʙʨʦʥʭʦʚ ʠ ʧʝʯʝʥʠ. ʋ ʚʟʨʦʩʣʳʭ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ. ʋʨʦʚʝʥʴ ʉɸ 15-3 ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 30 ʄɽ/ʤʣ.  

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï 60% ʧʨʠ III -IV ʩʪʘʜʠʠ ʈʄɾ. 

ʄʫʢʦʛʣʠʢʦʧʨʦʪʝʠʥ ʉɸ 72-4 (TAG 72)  

ʄʫʮʠʥʦʧʦʜʦʙʥʳʡ ʛʣʠʢʦʧʨʦʪʝʠʥ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 400 ʢɼʘ. ɺ ʥʦʨʤʝ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʵʧʠʪʝʣʠʠ ʧʠʱʝʚʦʜʘ, ʞʝʣʫʜʢʘ ʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʧʣʦʜʘ, ʠ ʚ 

ʦʯʝʥʴ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚ ʵʥʜʦʪʝʣʠʠ ʚʟʨʦʩʣʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ (Meier et al., 1990). 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʉɸ 72-4 ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,5 ʄɽ/ʤʣ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠ ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʢʘʨʮʠʥʦʤʦʡ ʞʝʣʫʜʢʘ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʯʝʪʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʉɸ 72-4 ʠ ʈʕɸ.  

ɸʥʪʠʛʝʥ ʄʉɸ 

ʗʚʣʷʝʪʩʷ ʤʫʮʠʥ-ʛʣʠʢʦʧʨʦʪʝʠʥʦʤ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʦʪ 350 ʜʦ 500 ʢɼʘ. 

ʅʦʨʤʘ ʩʦʜʝʨʞʘʥʠʷ ï ʥʝ ʙʦʣʝʝ 11 ʄɽ/ʤʣ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʤʦʥʠʪʦʨʠʥʛʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʧʨʠ ʈʄɾ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪʘ ï 80% ʧʨʠ III -IV ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʘʥʪʠʛʝʥ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ (PSA) 

PSA ï ʛʣʠʢʦʧʨʦʪʝʠʥ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 34 ʢɼʘ. ʋ ʟʜʦʨʦʚʳʭ 

ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʚ ʧʘʨʘʫʨʝʪʘʣʴʥʳʭ ʞʝʣʝʟʘʭ ʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʷʟʢʦʩʪʠ 

ʩʧʝʨʤʳ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʤʦʥʦʤʝʨʘ. ɺ ʢʨʦʚʠ ʚ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʝʱʝ ʠ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ ʩ Ŭ1-ʘʥʪʠʭʠʤʦʪʨʠʧʩʠʥʦʤ (ʦʙʱʘʷ ʤʘʩʩʘ  

100 ʢɼʘ) ʠ Ŭ2-ʤʘʢʨʦʛʣʦʙʫʣʠʥʦʤ (ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʥʝʘʢʪʠʚʝʥ) (Armbruster, 1993; 

Mione et al., 1995). 

ɓ2-ʤʠʢʨʦʛʣʦʙʫʣʠʥ (ɓ2-ʄɻ) 

ɓ2-ʄɻ ï ʛʣʦʙʫʣʷʨʥʳʡ ʙʝʣʦʢ, ʩʦʜʝʨʞʘʱʠʡ 100 ɸʂ, ʦʜʠʥ ʜʠʩʫʣʴʬʠʜʥʳʡ 

ʤʦʩʪʠʢ ʠ ʦʙʣʘʜʘʶʱʠʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 11,8 ʢɼʘ. ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ 

ʢʣʝʪʢʘʭ, ʢʨʦʤʝ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʢʣʝʪʦʢ ʪʨʦʬʦʙʣʘʩʪʘ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ɓ2-ʄɻ ï 
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ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʳʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʚ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʘʮʠʠ  

T-ʣʠʤʬʦʮʠʪʦʚ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ ɓ2-ʄɻ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 0,6 ʜʦ 2,6 ʤʛ/ʤʣ (ʂʘʩʘʪʢʠʥ, 1984).  

Cyfra 21-1 ï ʤʘʨʢʝʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪʳ ʮʠʪʦʢʝʨʘʪʠʥʦʚʳʭ 

ʩʫʙʲʝʜʠʥʠʮ ʠʥʪʝʨʤʝʜʠʘʣʴʥʳʭ ʬʠʣʘʤʝʥʪʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ Cyfra 21-1 ʦʩʥʦʚʘʥʦ ʥʘ 

ʜʝʪʝʢʮʠʠ ʬʨʘʛʤʝʥʪʦʚ ʮʠʪʦʢʝʨʘʪʠʥʘ 19. ʕʪʦ ʢʠʩʣʳʡ ʙʝʣʦʢ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 

40 ʢɼʘ. ʋ ʟʜʦʨʦʚʳʭ ʣʠʮ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,5 ʥʛ/ʤʣ.  

ʅʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʘʷ ʝʥʦʣʘʟʘ (NSE) 

NSE ï ʬʝʨʤʝʪ, ʢʘʪʦʣʠʟʠʨʫʶʱʠʡ ʧʨʝʚʨʘʱʝʥʠʝ 2-ʬʦʩʬʦʛʣʠʮʝʨʘʪʘ ʚ 

ʬʦʩʬʦʝʥʦʣʧʠʨʫʚʘʪ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʛʣʠʢʦʣʠʟʝ. NSE ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʥʪʠʯʥʳʭ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʝʡ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʢʘʞʜʦʡ ï 39 ʢɼʘ. ʋ ʧʣʦʜʘ 

NSE ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʣʝʛʦʯʥʳʭ ʪʢʘʥʷʭ, ʫ ʚʟʨʦʩʣʳʭ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʝʡʨʦʥʘʭ 

ʤʦʟʛʘ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (Kaiser, et al., 1989). ʂʨʠʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ï 25 ʥʛ/ʤʣ. 

 

1.4 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʢʘ ʞʝʣʫʜʢʘ 

 

1.4.1 ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʞʝʣʫʜʢʘ 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʈɾ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʷ ʢʘʢ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ, ʪʘʢ ʠ ʥʘʢʦʧʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʆʙʳʯʥʦ ʦʪ ʥʝʛʦ ʩʪʨʘʜʘʶʪ ʣʶʜʠ 

ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʘʩʪʦ ʧʦʩʣʝ ʧʝʨʠʦʜʘ ʜʣʠʪʝʣʴʥʦʛʦ ʘʪʨʦʬʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ. 

ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʯʠʥʦʡ ʛʘʩʪʨʠʪʘ ʷʚʣʷʝʪʩʷ ʠʥʬʠʮʠʨʦʚʘʥʠʝ Helicobacter pylori 

(Forman et al., 1991; Parsonnet et al., 1991). ʈʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʚʦʟʨʘʩʪʘ, ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʦ ʚ ʮʝʣʦʤ ʧʨʠʤʝʨʥʦ  

ʫ 15ï20% ʟʘʨʘʞʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚ ʠʪʦʛʝ ʚʦʟʥʠʢʘʝʪ ʜʫʦʜʝʥʘʣʴʥʘʷ ʷʟʚʘ, ʠ ʤʝʥʝʝ 

ʯʝʤ ʫ 1% ï ʈɾ (Suerbaum, Michetti 2002). ʇʨʠʯʝʤ ʨʠʩʢ ʈɾ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘʚʠʩʠʪ 

ʦʪ ʚʠʜʘ ʛʘʩʪʨʠʪʘ, ʠʤʝʶʱʝʛʦʩʷ ʫ ʧʘʮʠʝʥʪʘ. ʊʘʢ, ʘʥʪʨʘʣʴʥʳʡ ʛʘʩʪʨʠʪ (ʩʘʤʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ) ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʛʘʩʪʨʠʪ ʪʝʣʘ ʞʝʣʫʜʢʘ ʠ ʤʥʦʛʦʦʯʘʛʦʚʳʡ ʘʪʨʦʬʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ ï ʈɾ (Craanen et 

al., 1992; Watanabe et al., 1998). ʈʦʣʴ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʦʧʫʭʦʣʝʡ 
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ʨʘʟʣʠʯʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʈɾ ʥʝʦʜʠʥʘʢʦʚʘ. ʋ ʧʘʮʠʝʥʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʢʠʰʝʯʥʳʤ ʪʠʧʦʤ ʦʧʫʭʦʣʠ, H. Pylori ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ 

ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ ʚ ʥʝʠʟʤʝʥʥʦʡ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ. ʋ ʙʦʣʴʥʳʭ ʩ ʜʠʬʬʫʟʥʳʤ ʪʠʧʦʤ 

ʈɾ H. Pylori ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. ʊʘʢ ʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʈɾ, 

ʚʦʚʩʝ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʠʥʬʝʢʮʠʝʡ. ɺʦʟʤʦʞʥʦ ʪʘʢ ʞʝ, ʯʪʦ ʚ 

ʨʘʟʚʠʪʠʠ ʈɾ ʠʛʨʘʝʪ ʨʦʣʴ ʢʘʢʦʡ-ʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʰʪʘʤʤ H. pylori (ʉʪʝʧʘʥʦʚ ʠ 

ʜʨ., 2010).  

ʂ ʢʣʘʩʩʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ ʈɾ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʢʫʨʝʥʠʝ 

(Shikata et al., 2008). ɼʠʝʪʘ ï ʥʝ ʤʝʥʝʝ ʠʟʚʝʩʪʥʳʡ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʡ ʜʣʷ ʈɾ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʘ. ʈʝʛʫʣʷʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʧʠʱʫ 

ʬʨʫʢʪʦʚ, ʟʝʨʥʦʚʳʭ ʠ ʦʚʦʱʝʡ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʈɾ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʵʪʠʭ ʧʨʦʜʫʢʪʘʭ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʘʨʦʪʠʥʦʠʜʦʚ, 

ʬʦʣʘʪʦʚ ʠ ʪʦʢʦʬʝʨʦʣʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʢ ʘʥʪʠʦʢʩʠʜʘʥʪʳ (Hamilton, Aaltonen, 

2000; Jenab et al., 2006ʘ). ʂ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ, ʧʦʚʳʰʘʶʱʠʤ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʈɾ (ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʷʭ), ʦʪʥʦʩʷʪʩʷ: ʢʦʧʯʝʥʦʝ ʠʣʠ ʩʦʣʝʥʦʝ ʤʷʩʦ ʠ ʨʳʙʫ, 

ʤʘʨʠʥʦʚʘʥʥʳʝ ʦʚʦʱʠ, ʧʝʨʝʮ ʯʠʣʠ. ʇʨʦʪʠʚʦʨʝʯʠʚʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʪʘʢʞʝ ʠ ʧʦ 

ʧʦʚʦʜʫ ʚʣʠʷʥʠʷ ʘʣʢʦʛʦʣʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʠʪʨʦʟʘʤʠʥʦʚ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʳʣʠ (Hamilton, Aaltonen, 2000). 

ʇʦʢʘʟʘʥʥʘʷ ʧʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʈɾ ʫ ʤʫʞʯʠʥ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʘ ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ (Chandanos, Lagergren 2008). ʕʪʘ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʚ ʦʩʥʦʚʥʦʤ ʢʘʩʘʝʪʩʷ ʩʣʫʯʘʝʚ ʈɾ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ. ʇʦ ʧʨʠʯʠʥʝ ʧʦʚʳʰʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʣʝʯʝʥʠʷ 

ʛʘʩʪʨʠʪʘ, ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʘʢʘ ʪʝʣʘ ʞʝʣʫʜʢʘ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ 24%) (de Vries et al., 2007). 

ʄʘʨʢʝʨʦʤ ʧʦʚʳʰʝʥʠʷ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʧʠʱʝʚʦʜʘ ʠ ʞʝʣʫʜʢʘ (ʥʝ 

ʢʘʨʜʠʘʣʴʥʦʛʦ ʦʪʜʝʣʘ), ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʣʠʪʝʣʴʥʘʷ ʩʫʧʨʝʩʩʠʷ ʢʠʩʣʦʪʳ ʞʝʣʫʜʦʯʥʦʛʦ 

ʩʦʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (Garcia Rodriguez et al., 2006).  

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. ʉʨʝʜʠ 
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ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ (ʧʠʱʝʚʦʜ 

ɹʘʨʨʝʪʘ, ʭʨʦʥʠʯʝʩʢʠʝ ʷʟʚʝʥʥʳʝ ʢʦʣʠʪʳ, ʭʨʦʥʠʯʝʩʢʘʷ ʠʥʬʝʢʮʠʷ H. pylori), 

ʜʳʭʘʪʝʣʴʥʦʡ (ʘʩʙʝʩʪʦʟ, ʪʫʙʝʨʢʫʣʝʟ, ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ ʠ ʧʥʝʚʤʦʥʠʷ), ʠ 

ʫʨʦʛʝʥʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʭʨʦʥʠʯʝʩʢʠʡ ʮʝʨʚʠʮʠʪ, ʧʨʦʩʪʘʪʠʪ). ʄʝʜʠʘʪʦʨʳ ʠ 

ʧʨʦʜʫʢʪʳ ʚʦʩʧʘʣʝʥʠʷ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥʠʮʠʘʮʠʠ ʢʘʥʮʝʨʦʛʝʥʝʟʘ, 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʦʧʫʭʦʣʝʚʫʶ ʧʨʦʛʨʝʩʩʠʶ, ʫʩʠʣʠʚʘʪʴ ʧʨʦʣʠʬʝʨʘʮʠʶ, ʧʦʚʳʰʘʪʴ 

ʚʳʞʠʚʘʝʤʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥʚʘʟʠʠ ʠ ʤʠʛʨʘʮʠʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. 

ɺʦʩʧʘʣʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ ʦʧʫʭʦʣʠ (ʢʘʢ ʢʣʝʪʦʯʥʦʝ, ʪʘʢ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ), ʧʨʦʮʝʩʩʳ ʥʝʦʘʥʛʠʦʛʝʥʝʟʘ, ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʦʪʚʝʪ ʦʧʫʭʦʣʠ ʥʘ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʛʦʨʤʦʥʳ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. 

Matsumoto et al. (2007) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʵʧʠʪʝʣʠʷ 

ʞʝʣʫʜʢʘ H pylori ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ʮʠʪʠʜʠʥ 

ʜʠʘʤʠʥʘʟʳ (AID) (Matsumoto et al., 2007), ʚ ʥʦʨʤʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʛʦ  

ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʠ ʚ ʛʠʧʝʨʤʫʪʘʙʠʣʴʥʦʩʪʠ  

B-ʣʠʤʬʦʮʠʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʣʝʪʢʘʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʛʜʝ AID ʩʧʦʩʦʙʥʘ ʧʨʠʚʝʩʪʠ ʢ ʠʥʘʢʪʠʚʘʮʠʠ 

ʛʝʥʘ p53. ɺ ʧʘʪʦʛʝʥʝʟʝ ʨʘʢʦʚʳʭ ʦʧʫʭʦʣʝʡ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ (ʥʘʧʨʠʤʝʨ, T-ʢʠʣʣʝʨʦʚ) ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ (IL-1B, IL-6, ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ) (Fox, Wang, 

2007; Lin, Karin 2007).  

ʍʦʪʷ ʭʝʣʠʢʦʙʘʢʪʝʨʥʘʷ ʠʥʬʝʢʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʈɾ, ʪʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʷʩʝʥ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʚʘʞʥʫʶ ʨʦʣʴ ʟʜʝʩʴ ʠʛʨʘʝʪ ʢʦʤʙʠʥʘʮʠʷ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ (Kamangar et al., 2002; Machado et al., 

2003; Egan et al., 2007; Amieva, El-Omar 2008).  

ʍʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, 

ʚʳʟʚʘʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ 

(Baik et al., 1996; Farinati et al., 2008) ʠ ʘʟʦʪʘ (Fu et al., 1999). ʕʪʠ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʚʨʝʞʜʘʪʴ ʷʜʝʨʥʫʶ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʫʶ ɼʅʂ (Machado et al., 
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2009) ʠ ʫʤʝʥʴʰʘʪʴ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ (Sobala et al., 1993). 

ʆʢʩʠʜ ʘʟʦʪʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʘʧʦʧʪʦʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ 

ʤʠʪʦʭʦʥʜʨʠʡ (Mannick et al., 1999). ʇʦʜʦʙʥʳʡ ʧʨʷʤʦʡ ʤʫʪʘʛʝʥʥʳʡ ʵʬʬʝʢʪ, 

ʚʳʟʚʘʥʥʳʡ ʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʷʚʣʝʥ ʥʘ ʣʠʥʠʠ 

ʪʨʘʥʩʛʝʥʥʳʭ ʤʳʰʝʡ (Touati et al., 2003). ʂʨʦʤʝ ʵʪʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʙʘʢʪʝʨʠʘʣʴʥʳʡ 

ʬʘʢʪʦʨ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʘʧʦʧʪʦʟ (Galmiche et al., 2000). 

ʆʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ ʘʧʦʧʪʦʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ ʦʩʦʙʦʡ ʛʨʫʧʧʳ ʧʨʦʪʝʘʟ, 

ʥʘʟʚʘʥʥʳʭ ʢʘʩʧʘʟʘʤʠ. ʆʥʠ ʦʯʝʥʴ ʚʘʞʥʳ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʘ 

ʧʦʪʦʤʫ ï ʠ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʦʧʫʭʦʣʠ. ɿʘ ʟʘʧʫʩʢ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʦʪʚʝʯʘʶʪ ʢʘʩʧʘʟʳ 8 ʠ 9. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʦʢʘʩʧʘʟ ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʘʮʠʠ Fas-ʣʠʛʘʥʜʘ, ʣʠʙʦ ʚʳʰʝʜʰʝʛʦ ʠʟ 

ʤʠʪʦʭʦʥʜʨʠʡ ʮʠʪʦʭʨʦʤʘ-ʉ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʚʦ ʚʨʝʤʷ ʠʥʬʝʢʮʠʠ H. pylori 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ ʷʚʣʷʝʪʩʷ Fas-

ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʘʧʦʧʪʦʟ (Cai et al., 2005). ʐʝʩʪʠ-ʥʫʢʣʝʦʪʠʜʥʘʷ ʜʝʣʝʮʠʷ (-652 6N 

del) ʚ ʧʨʦʤʦʪʦʨʥʦʤ ʫʯʘʩʪʢʝ ʛʝʥʘ CASP8 ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʢʘ ʣʝʛʢʦʛʦ (Sun et al., 2007). ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʚʳʙʦʨʢʝ ʠʟ ʫʨʦʞʝʥʮʝʚ ʂʠʪʘʷ, ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʩʚʷʟʴ ʜʘʥʥʦʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʤʝʥʴʰʝʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʨʘʢʫ ʣʝʛʢʦʛʦ, 

ʞʝʣʫʜʢʘ, ʧʠʱʝʚʦʜʘ, ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ, ʨʘʢʘ ʛʦʣʦʚʳ ʠ ʰʝʠ ʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

(Sun et al., 2007). 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʩʪʫʧʣʝʥʠʷ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʩʪʨʘʜʘʶʱʠʭ ʨʘʢʦʤ ʞʝʣʫʜʢʘ, ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩ ʨʘʟʚʠʪʠʝʤ 

ʛʝʤʘʪʦʛʝʥʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʛʥʦʟʘ ʦʪʜʘʣʝʥʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʢʝ 

ʞʝʣʫʜʢʘ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʬʘʢʪʦʨʳ ʨʦʩʪʘ ʠ ʠʭ ʨʝʮʝʧʪʦʨʳ, 

ʨʝʛʫʣʷʪʦʨʳ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʤʦʣʝʢʫʣʳ ʤʝʞʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ ʠ ʩʦʩʫʜʠʩʪʳʝ 

ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ (EGF), ʝʛʦ ʨʝʮʝʧʪʦʨ 

EGFR, K-sam, HER-2, IL-8, ʩʦʩʫʜʠʩʪʳʡ ʵʥʜʦʪʝʣʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ (VEGF), 

cyclin E, p27, E-cadherin, CD44v6, ʤʘʪʨʠʢʩʥʘʷ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘ -1 (ʄʄʈ-1)  
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ʠ ʪʢʘʥʝʚʳʡ ʠʥʛʠʙʠʪʦʨ ʤʘʪʨʠʢʩʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ -1 (TIMP-1) (Akagi et al., 

2011).  

ʇʦʢʘʟʘʥʦ ʚʦʚʣʝʯʝʥʠʝ ʚ ʤʝʭʘʥʠʟʤʳ ʧʨʦʛʨʝʩʩʠʠ ʨʘʢʘ ʞʝʣʫʜʢʘ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʨʦʩʪʘ ʢʘʢ: NF-kB, Cdx1, Cdx2, EGF, VEGF, EGFR ʠ TGF- Ŭ (Akagi 

et al., 2011). 

 

1.4.2 ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ  

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʞʝʣʫʜʢʘ 

 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʈɾ, ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʷʧʦʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʦʡ 

ʵʥʜʦʩʢʦʧʠʠ (JES) ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ Lauren.  

ʗʧʦʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʦʡ ʵʥʜʦʩʢʦʧʠʠ ʩ 1963 ʛ. ʧʦʩʪʦʷʥʥʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʘʢʘ ʞʝʣʫʜʢʘ, ʚ ʢʦʪʦʨʦʡ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ, ʨʘʥʥʝʤʫ ʨʘʢʫ ʞʝʣʫʜʢʘ (ʈʈɾ). ʕʪʦʪ ʪʝʨʤʠʥ ʙʳʣ ʚʚʝʜʝʥ 

ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʧʫʭʦʣʝʡ ʞʝʣʫʜʢʘ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʢ ʈʈɾ 

ʦʪʥʦʩʷʪ ʦʧʫʭʦʣʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ ʠ ʧʦʜʩʣʠʟʠʩʪʳʤ ʩʣʦʝʤ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʤʝʪʘʩʪʘʟʦʚ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ 

(ʇʦʜʜʫʙʥʳʡ, ʂʫʚʰʠʥʦʚ, ɽʬʠʤʦʚ, 2000; Nogueira, Silva, Santos, 2002).  

Lauren P.A. ʚ 1965 ʛ. ʚʳʜʝʣʠʣ ʢʠʰʝʯʥʳʡ, ʜʠʬʬʫʟʥʳʡ ʠ ʩʤʝʰʘʥʥʳʡ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʨʘʢʘ ʞʝʣʫʜʢʘ, ʧʨʝʜʧʦʣʦʞʠʚ ʟʘʚʠʩʠʤʦʩʪʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʦʧʫʭʦʣʠ ʦʪ ʝʝ ʛʠʩʪʦʪʠʧʘ (Lauren, 1965). 

ʂʠʰʝʯʥʳʡ ʪʠʧ ʈɾ ʩʚʷʟʘʥ ʩ ʢʠʰʝʯʥʦʡ ʤʝʪʘʧʣʘʟʠʝʡ, ʪ.ʝ. ʩ ʟʘʤʝʱʝʥʠʝʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʞʝʣʫʜʦʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʢʠʰʝʯʥʳʤ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʝʪʦʯʥʦʛʦ ʬʝʥʦʪʠʧʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ, ʷʚʣʷʶʱʠʤʩʷ ʠʩʭʦʜʦʤ 

ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ, ʢ 

ʧʨʠʤʝʨʫ, ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʛʘʩʪʨʠʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʞʝʣʫʜʦʯʥʳʝ ʞʝʣʝʟʳ ʩʪʘʥʦʚʷʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʧʦʣʥʦʮʝʥʥʳʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʵʧʠʪʝʣʠʷ ʧʦ 

ʢʠʰʝʯʥʦʤʫ ʪʠʧʫ. ɺ ʤʝʪʘʧʣʘʟʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʘʭ ʧʨʦʠʩʭʦʜʠʪ ʨʝʦʨʛʘʥʠʟʘʮʠʷ 

ʵʧʠʪʝʣʠʷ ʩʦ ʩʤʝʱʝʥʠʝʤ ʟʦʥʳ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪʘ ʦʪ ʧʝʨʝʰʝʡʢʘ 
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ʞʝʣʝʟ ʢ ʦʩʥʦʚʘʥʠʶ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ 

ʩʣʠʟʠʩʪʦʡ, ʦʢʨʫʞʘʶʱʠʭ ʠʟʤʝʥʝʥʥʳʝ ʞʝʣʝʟʳ, ʧʦ ʢʠʰʝʯʥʦʤʫ ʪʠʧʫ (ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 

2010). ʇʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ ʢʠʰʝʯʥʦʡ ʤʝʪʘʧʣʘʟʠʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ (Jass, 2001; Mesquita, 2006). ʇʦʣʥʘʷ ʢʠʰʝʯʥʘʷ ʤʝʪʘʧʣʘʟʠʷ ï  

I ʪʠʧ, ʜʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʢʣʝʪʦʢ ʇʘʥʝʪʘ, ʘʙʩʦʨʙʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʠ 

ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʩ ʩʠʘʣʦʤʫʮʠʥʘʤʠ. ɼʣʷ ʥʝʧʦʣʥʦʡ ʢʠʰʝʯʥʦʡ ʤʝʪʘʧʣʘʟʠʠ 

ʩʚʦʡʩʪʚʝʥʥʳ ʙʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ ʠ ʩʪʦʣʙʯʘʪʳʝ ʤʫʢʦʮʠʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʛʠʩʪʦʭʠʤʠʯʝʩʢʠ ʚʳʷʚʣʷʝʪʩʷ ʩʠʘʣʦʤʫʮʠʥ (II ʪʠʧ ʢʠʰʝʯʥʦʡ ʤʝʪʘʧʣʘʟʠʠ), ʠʣʠ 

ʩʫʣʴʬʦʤʫʮʠʥ (III ʪʠʧ). ɺʪʦʨʦʡ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʝʪʠʡ ʪʠʧ ʥʝʧʦʣʥʦʡ ʢʠʰʝʯʥʦʡ 

ʤʝʪʘʧʣʘʟʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʢʘ ʞʝʣʫʜʢʘ ʢʠʰʝʯʥʦʛʦ ʪʠʧʘ (Dinis-Ribeiro, Lopes, Costa-Pereira, 

2004; Mesquit, 2006). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʩʪʠʥʘʣʴʥʳʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ 

ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʯʘʩʪʦ ʩʣʝʜʫʝʪ ʟʘ 

ʘʪʨʦʬʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ. ʉʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʪʝʩʪʠʥʘʣʴʥʦʡ ʤʝʪʘʧʣʘʟʠʝʡ, 

ʧʨʠʚʦʜʷʱʝʡ ʢ ʜʠʩʧʣʘʟʠʠ ʠ ʨʘʢʫ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʥʪʝʩʪʠʥʘʣʴʥʘʷ ʤʝʪʘʧʣʘʟʠʷ 

ʩʯʠʪʘʝʪʩʷ ʥʘʜʝʞʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʈɾ.  

ɼʠʬʬʫʟʥʳʡ ʪʠʧ ʯʘʱʝ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʯʝʩʢʠʤ ʠ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ. ʆʧʫʭʦʣʴ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʘʙʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʠʣʠ ʦʜʠʥʦʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʫʮʠʥʘ (ʧʝʨʩʪʥʝʚʠʜʥʳʤʠ 

ʢʣʝʪʢʘʤʠ) ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʬʬʫʟʥʳʤ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʤ ʨʦʩʪʦʤ. 

ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʙʦʣʴʥʦʛʦ ʨʘʢʦʤ ʞʝʣʫʜʢʘ (ʏʠʩʩʦʚ, 2007). ʈɾ 

ʜʠʬʬʫʟʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ, ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʪʝʩʪʠʥʘʣʴʥʦʡ ʤʝʪʘʧʣʘʟʠʝʡ, ʤʦʞʝʪ ʙʳʪʴ ʤʫʣʴʪʠʬʦʢʘʣʴʥʳʤ ʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ (Matley et al., 1988; Furukawa et al., 1989; Kokkola, Sipponen, 2001; 

Lim et al., 2003; Carneiro et al., 2004). ɺ ʦʪʣʠʯʠʝ ʦʪ ʈɾ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʜʠʬʬʫʟʥʳʡ ʚʦʟʥʠʢʘʝʪ ʦʙʳʯʥʦ ʥʘ ʬʦʥʝ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ, ʙʝʟ ʨʘʟʚʠʪʠʷ ʘʪʨʦʬʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʡ ʤʝʪʘʧʣʘʟʠʠ. 

ʀʥʪʝʩʪʠʥʘʣʴʥʳʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʦʙʣʘʩʪʷʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʳʤ, ʘ ʜʠʬʬʫʟʥʳʡ ï ʧʦʥʠʞʝʥʥʳʤ ʨʠʩʢʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʈɾ (Hamilton, Aaltonen 2000).  
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1.4.3 ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ  

ʨʘʟʣʠʯʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʈɾ ʠʤʝʶʪ ʥʝʥʘʩʣʝʜʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ. 

ʀʟ ʚʩʝʭ ʙʦʣʴʥʳʭ ʈɾ ʪʦʣʴʢʦ 5ï10% ʧʘʮʠʝʥʪʦʚ ʠʤʝʶʪ ʥʘʩʣʝʜʩʪʚʝʥʥʫʶ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ. ʇʨʠ ʵʪʦʤ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʈɾ ʨʘʟʣʠʯʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʥʝ 

ʦʜʠʥʘʢʦʚʳ, ʭʦʪʷ ʠ ʠʤʝʝʪʩʷ ʨʷʜ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʚ ʮʝʣʦʤ ʜʣʷ ʣʶʙʳʭ ʚʘʨʠʘʥʪʦʚ ʈɾ (ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 2010).  

ʉ ʨʘʟʚʠʪʠʝʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʈɾ ʩʚʷʟʳʚʘʶʪ ʤʫʪʘʮʠʠ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʟʘ ʨʝʧʘʨʘʮʠʶ ɼʅʂ (MLH1, MSH2, MSH6, PMS1, PMS2). ʇʨʠ ʵʪʦʤ ʩ ʩʠʥʜʨʦʤʦʤ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʥʝʧʦʣʠʧʦʟʥʦʛʦ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ (ʉʅʅʈʊʂ) ʩʚʷʟʳʚʘʶʪ 

ʤʫʪʘʮʠʠ ʛʝʥʦʚ MLH1, MSH2, MSH6. ʉʠʥʜʨʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʨʘʢʘ ʞʝʣʫʜʢʘ 

ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʙʦʪʳ ʛʝʥʘ E-ʢʘʜʭʝʨʠʥʘ, 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʣʠʙʦ ʚ ʝʛʦ ʤʫʪʘʮʠʷʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʘʢʪʠʚʘʮʠʝʡ, ʣʠʙʦ ʚ 

ʛʠʧʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʠ ʝʛʦ ʧʨʦʤʦʪʦʨʘ. ɽ-ʢʘʜʭʝʨʠʥ ʠʣʠ CDH1, ï ʵʪʦ ʢʘʣʴʮʠʡ-

ʟʘʚʠʩʠʤʳʡ ʬʘʢʪʦʨ ʘʜʛʝʟʠʠ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʢʣʘʩʩʫ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʣʝʪʦʯʥʳʭ 

ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʤʝʞʢʣʝʪʦʯʥʳʝ ʩʚʷʟʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʪʨʫʢʪʫʨʫ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʪʢʘʥʝʡ. ʀʟʤʝʥʝʥʠʷ ʠʣʠ ʠʥʘʢʪʠʚʘʮʠʷ ʛʝʥʘ CDH1 ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ, ʚʢʣʶʯʘʷ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʧʨʦʩʪʘʪʳ, ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠ ʞʝʣʫʜʢʘ 

(Pharoah, Guilford, Caldas, 2001). 

ʉʧʦʨʘʜʠʯʝʩʢʠʝ ʩʣʫʯʘʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʈɾ ʪʘʢʞʝ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʦʙʨʘʟʫʶʱʝʡʩʷ ʦʧʫʭʦʣʠ. ʀʤʝʶʪʩʷ ʛʝʥʳ, ʠʥʘʢʪʠʚʘʮʠʷ, ʠʣʠ ʠʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʣʠʙʦ ʪʦʣʴʢʦ ʜʠʬʬʫʟʥʦʛʦ, ʣʠʙʦ ʪʦʣʴʢʦ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʘ ʈɾ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʠʥʘʜʣʝʞʘʪ RUNX3, ʫʞʝ 

ʫʧʦʤʷʥʫʪʳʡ CDH1 ʠ FGFR2/KSAM, ʢ ʧʦʩʣʝʜʥʝʡ ï ps2, RARB, HER-2/neu ʠ ʜʨ. 

(Varis, Zaika, Puolakkainen, 2004; ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 2010). 
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ʂ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʢʠʰʝʯʥʦʛʦ ʪʠʧʘ ʛʝʥʝʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʤʫʪʘʮʠʠ ʛʝʥʘ CDX2 ï ʵʪʦ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʬʘʢʪʦʨ, ʚʦʚʣʝʯʝʥʥʳʡ  

ʚ ʧʨʦʮʝʩʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʵʧʠʪʝʣʠʷ ʚ ʢʠʰʝʯʥʠʢʝ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ  

ʠ ʞʝʣʯʥʳʭ ʧʫʪʷʭ. CDX2 ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʛʝʥʘʤʠ ʦʧʫʭʦʣʝʚʦʡ ʩʫʧʨʝʩʩʠʠ APC  

ʠ E-cadherin, ʘ ʪʘʢʞʝ ʩ bcl-2. ʇʦʢʘʟʘʥʦ, ʯʪʦ CDX2 ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʬʘʢʪʦʨʘ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʤʥʦʛʠʭ ʛʝʥʦʚ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭʩʷ ʚ ʵʧʠʪʝʣʠʠ ʢʠʰʝʯʥʠʢʘ.  

ɺ ʯʘʩʪʥʦʩʪʠ, MUC2, MUC5AC, MUC6, CDX2 ʠ MUC2 ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ 80% 

ʩʣʫʯʘʝʚ ʚ ʪʢʘʥʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʠʰʝʯʥʦʡ ʤʝʪʘʧʣʘʟʠʠ ʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤ ʞʝʣʫʜʢʘ. 

ʕʪʠ ʛʝʥʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʢʘʢ ʥʦʨʤʘʣʴʥʦʡ, ʪʘʢ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ. ʇʦʪʝʨʷ CDX2 ʤʦʞʝʪ ʙʳʪʴ ʩʠʛʥʘʣʦʤ 

ʧʨʦʛʨʝʩʩʠʠ ʦʧʫʭʦʣʠ ʚ ʩʣʫʯʘʷʭ ʨʘʥʥʝʛʦ ʈɾ ʠ ʨʘʢʘ ʩ ʢʠʰʝʯʥʳʤ ʬʝʥʦʪʠʧʦʤ (Seno et 

al., 2002). 

ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʨʘʢʘ ʞʝʣʫʜʢʘ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ 

ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 40% ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʫʪʘʮʠʠ ʛʝʥʘ p53, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʈɾ. p53 ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ 

ʢʣʝʪʦʯʥʳʡ ʮʠʢʣ, ʘʧʦʧʪʦʟ, ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩʦʨʥʳʝ ʠ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʠ 

ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ 

(ʏʫʤʘʢʦʚ, 2007). ɺ ʢʘʨʮʠʥʦʤʘʭ ʞʝʣʫʜʢʘ ʩʦʤʘʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ 

ʦʥʢʦʩʫʧʨʝʩʩʦʨʝ ʨ53 ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ  

ʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ 60% ʙʦʣʴʥʳʭ.  

ɺ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʘ ʢʘʥʮʝʨʦʛʝʥʝʟʘ ʣʝʞʘʪ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʪʦ-ʦʥʢʦʛʝʥʦʚ ʠ ʛʝʥʦʚ-ʩʫʧʨʝʩʩʦʨʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ, ʬʘʢʪʦʨʦʚ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʯʠʪʘʣʦʩʴ, 

ʯʪʦ ʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʤʝʶʪ ʩʚʦʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʥʢʦʛʝʥʦʚ ʠ ʦʧʫʭʦʣʝʚʳʭ ʩʫʧʨʝʩʩʦʨʦʚ ʥʘ ʙʝʣʢʦʚʦʤ ʫʨʦʚʥʝ. ʆʜʥʘʢʦ ʫʩʧʝʭʠ ʚ 

ʠʟʫʯʝʥʠʠ ʥʝʢʦʧʠʨʫʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ ʧʨʠʚʝʣʠ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʦʛʦ 

ʢʣʘʩʩʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʈʅʂ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʤʠʢʨʦʈʅʂ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʳʝ 

ʤʦʣʝʢʫʣʳ ʚʦʚʣʝʯʝʥʳ ʚ ʧʘʪʦʛʝʥʝʟ ʨʘʟʣʠʯʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 
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(Balch et al., 2009; Faber et al., 2009; Mott, 2009; Wang et al., 2009; Rachagani et al., 

2010), ʚʢʣʶʯʘʷ ʈɾ (Ueda et al., 2010).  

ʊʦʤʫ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʤʘʣʠʛʥʠʟʘʮʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʜʠʟʨʝʛʫʣʷʮʠʷ ʩʠʥʪʝʟʘ 

ʤʠʢʨʦʈʅʂ, ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ. ʇʨʦʮʝʩʩ 

ʩʦʟʨʝʚʘʥʠʷ ʧʨʝ-ʤʠʢʨʦʈʅʂ ʚ ʢʣʝʪʢʘʭ ʦʧʫʭʦʣʝʚʳʭ ʣʠʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʘʙʣʝʥ 

(Lee et al., 2008). ʇʨʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ 

ʥʘ ʨʷʜʝ ʩʪʘʜʠʡ ʥʘʨʫʰʝʥ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʤʠʢʨʦʈʅʂ. ʊʘʢ, ʥʘ ʣʠʥʠʷʭ ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʦʢ ʧʦʢʘʟʘʥʦ ʥʘʨʫʰʝʥʠʝ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ Drosha-DGCR8 (Thomson et al., 

2006). ʂʨʦʤʝ ʪʦʛʦ, ʫʩʣʦʚʥʳʡ ʥʦʢʜʘʫʥ ʛʝʥʘ Dicer1 ʠʤʝʝʪ ʠʥʜʫʮʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ 

ʧʨʦʮʝʩʩ ʤʘʣʠʛʥʠʟʘʮʠʠ (Kumar et al., 2007), ʯʪʦ ʚʢʫʧʝ ʩ ʜʘʥʥʳʤʠ ʦ ʧʦʥʠʞʝʥʠʠ ʝʛʦ 

ʵʢʩʧʨʝʩʩʠʠ ʧʨʠ ʨʘʢʝ ʣʝʛʢʦʛʦ (Chiosea et al., 2007) ʛʦʚʦʨʠʪ ʚ ʮʝʣʦʤ ʦ ʩʫʧʨʝʩʩʦʨʥʦʤ 

ʟʥʘʯʝʥʠʠ ʤʠʢʨʦʈʅʂ. ʇʨʠ ʨʘʢʝ ʞʝʣʫʜʢʘ ʚʳʷʚʣʝʥʦ ʧʦʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʥʝ ʪʦʣʴʢʦ 

ʜʘʥʥʦʛʦ ʛʝʥʘ, ʥʦ ʠ ʛʝʥʦʚ Ago2 ʠ TNRC6A, ʯʴʠ ʧʨʦʜʫʢʪʳ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʩʪʨʦʝʥʠʠ 

ʤʠʢʨʦʈʅʂ-ʩʦʜʝʨʞʘʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʢʦʤʧʣʝʢʩʥʦʤ ʥʘʨʫʰʝʥʠʠ 

ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʤʠʢʨʦʈʅʂ ʧʨʠ ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ. 

ʋʯʘʩʪʠʝ ʤʠʢʨʦʈʅʂ ʚ ʨʝʛʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʩʚʦʜʠʪʩʷ ʢ ʜʠʟʨʝʛʫʣʷʮʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʮʠʢʣʠʥ ʟʘʚʠʩʠʤʳʭ ʢʠʥʘʟ. ʊʘʢ, TGFb ʠʥʜʫʮʠʨʫʝʪ 

ʵʢʩʧʨʝʩʩʠʶ p21, ʯʪʦ ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʧʨʠ ʨʘʢʝ ʞʝʣʫʜʢʘ (Yoo et al., 

1999). p21 ʷʚʣʷʝʪʩʷ ʤʠʰʝʥʴʶ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʈʅʂ miR-106b ʠ miR-93, ʵʢʩʧʨʝʩʩʠʷ 

ʢʦʪʦʨʳʭ ʧʨʠ ʈɾ ʧʦʚʳʰʝʥʘ (Petrocca et al., 2008). ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʳ 

ʤʠʢʨʦʈʅʂ, ʧʦʜʘʚʣʷʶʱʠʝ ʵʢʩʧʨʝʩʩʠʶ p21(miR-106b, miR-93, miR-222 ʠ miR-221) 

ʠ p57 (miR-25, miR-222 ʠ miR-221) (Kim et al., 2009). ʕʢʩʧʨʝʩʩʠʷ ʵʪʠʭ ʤʠʢʨʦʈʅʂ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ CDK2, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʭʦʞʜʝʥʠʷ  

G1ïS-ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʠ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʈɾ. 

ʀʟʙʝʛʘʥʠʝ ʘʧʦʧʪʦʟʘ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʪʣʠʯʘʶʱʠʭ 

ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʦʪ ʥʦʨʤʘʣʴʥʳʭ. ʄʠʢʨʦʈʅʂ ʠʛʨʘʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ. ʊʘʢ, ʧʦʢʘʟʘʥʦ ʠʭ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʠʠ 

ʯʣʝʥʦʚ ʩʝʤʝʡʩʪʚʘ Bcl-2, ʢʘʢ ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʠʭ (Bax, Bak, Bik, Bim, Bad, Bid, 

HRK, NOXA, PUMA, BNIP3, BNIP3L), ʪʘʢ ʠ ʘʥʪʠʘʧʦʧʪʦʪʠʯʝʩʢʠʭ (Bcl-2, Bcl-xL, 

Bcl-w, A1 ʠ Mcl-1). 
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ɼʣʷ ʈɾ ʠ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ H. pylori ʭʘʨʘʢʪʝʨʥʦ 

ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʤʠʢʨʦʈʅʂ MiR-21 (Zhang et al., 2008). ɻʠʧʝʨʵʢʩʧʧʨʝʩʩʠʷ 

ʜʘʥʥʦʡ ʤʠʢʨʦʈʅʂ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʪʝʧʝʥʠ ʠʥʚʘʟʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʈɾ ʚ 

ʢʫʣʴʪʫʨʝ, ʘ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʝ ʥʦʢʜʘʫʥ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ʆʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʠʰʝʥʝʡ MiR-21 ʷʚʣʷʝʪʩʷ ʦʧʫʭʦʣʝʚʳʡ ʩʫʧʨʝʩʩʦʨ RECK, 

ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʨʝʛʫʣʷʮʠʠ MMP (MMP9, MMP2 ʠ MMP14). ʀʥʜʠʮʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʥʥʦʡ ʤʠʢʨʦʈʅʂ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ 

ʚʩʣʝʜʩʪʚʠʝ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʤʦʣʦʛʦʤ ʬʦʩʬʘʪʘʟʳ ʠ ʪʝʥʟʠʥʘ (ʘʢʪʠʚʘʮʠʷ 

ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ PI3K/Akt), ʘ ʪʘʢʞʝ ʩ PDCD4, ʦʧʫʭʦʣʝʚʦʛʦ ʩʫʧʨʝʩʩʦʨʘ, ʯʴʷ 

ʧʦʥʠʞʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʧʨʠ ʈɾ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ (Zhang et al., 

2008; Motoyama et al., 2010). ɼʨʫʛʦʡ ʤʠʢʨʦʈʅʂ, ʯʴʷ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʧʨʠ ʈɾ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʘ ʩ ʨʝʛʠʦʥʘʨʥʳʤ ʠ ʦʪʜʝʣʝʥʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ miR-

106a (Xiao et al., 2009). ɺ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʠ ʧʨʠ ʈɾ ʪʘʢʞʝ ʠʛʨʘʝʪ ʨʦʣʴ ʜʘʫʥ-

ʨʝʛʫʣʷʮʠʷ miR-218 (Tie et al., 2010), ʧʨʠʚʦʜʷʱʘʷ ʢ ʜʝʨʝʧʨʝʩʩʠʠ Robo1 (roundabout, 

axon guidance receptor, homolog 1), ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ Slit. ʉʠʛʥʘʣʴʥʳʡ 

ʧʫʪʴ Slit/Robo1, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʠʩʘʥʥʳʡ ʚ ʘʢʩʦʥʘʣʴʥʦʤ ʧʦʠʩʢʝ ʧʫʪʠ, ʚ 

ʢʘʥʮʝʨʦʛʝʥʝʟʝ ʤʦʞʝʪ ʠʛʨʘʪʴ ʢʘʢ ʦʥʢʦʛʝʥʥʫʶ, ʪʘʢ ʠ ʩʫʧʨʝʩʩʦʨʥʫʶ ʨʦʣʴ (Wang et 

al., 2003; Schmid et al., 2007; Marlow et al., 2008; Stella et al., 2009; Yuasa-Kawada et 

al., 2009). ɼʝʨʝʛʫʣʷʮʠʷ miR-218 ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʜʘʥʥʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ 

ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʘʩʪʘʟʨʦʚʘʥʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʝ ʵʢʩʧʨʝʩʩʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʦʧʧʦʟʠʮʠʦʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʢʘʢ in vitro ʪʘʢ ʠ in vivo (Tie et al. 2010). 

ɻʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ HMGA2 ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʷʭ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈɾ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʠʥʚʘʟʠʝʡ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʷʚʣʷʝʪʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʥʝʟʘʚʠʩʠʤʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ (Motoyama et al., 

2008). ʄʠʢʨʦʈʅʂ ʩʝʤʝʡʩʪʚʘ let-7 ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʢɻʩʧʨʝʩʠʠ HMGA2: ʧʝʨʚʠʯʥʘʷ ʪʢʘʥʴ ʠ ʣʠʥʠʠ ʢʣʝʪʦʢ ʈɾ ʧʨʦʷʚʣʷʶʪ ʦʙʨʘʪʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ let-7 ʠ HMGA2 (Motoyama et al., 2008). 

ʈʝʛʫʣʷʮʠʷ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʈʅʂ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʢʘʢ ʦʥʢʦʛʝʥʥʳʭ, ʪʘʢ ʠ ʦʥʢʦʩʫʧʨʝʩʩʦʨʥʳʭ, ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 
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ʙʝʣʢʘ ʧʨʦʭʠʙʠʪʠʥʘ (Liu et al., 2009) ʕʪʦʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʢʦ-ʨʝʛʫʣʷʪʦʨ 

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʪʦʨʦʤ ʵʢʩʧʨʝʩʩʠʠ p53 ʠ ʨʝʧʨʝʩʩʦʨʦʤ E2F-1 (Rastogi et al., 2006)  

ʠ NF-kB (Theiss et al., 2009). ʇʨʦʭʠʙʠʪʠʥ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʤʠʰʝʥʴʶ 

MiR-27a, ʤʠʢʨʦʈʅʂ, ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʨʦʚʘʥʥʦʡ ʧʨʠ ʈɾ. ʉʫʧʨʝʩʩʠʷ MiR-27a 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʈɾ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʚʦʟʤʦʞʥʦʡ ʦʥʢʦʛʝʥʥʦʡ ʨʦʣʠ ʜʘʥʥʦʡ ʤʠʢʨʦʈʅʂ (Liu et al., 2009). 

ʋʯʘʩʪʠʝ ʤʠʢʨʦʈʅʂ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ ʧʨʠ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ 

ʤʝʪʠʣʮʠʪʦʟʠʥ-ʩʚʷʟʳʚʘʶʱʝʛʦ ʙʝʣʢʘ MeCP2, ʤʠʰʝʥʠ miR-212, ʯʘʩʪʦ 

ʜʝʨʝʛʫʣʠʨʦʚʘʥʥʦʡ ʧʨʠ ʈɾ (Wada et al., 2009). ɽʛʦ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 

ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʩʘʡʣʝʥʩʠʛʦʤ ʨʷʜʘ ʚʘʞʥʳʭ ʦʧʫʭʦʣʝʚʳʭ 

ʩʪʨʝʩʩʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ STAT5A (Zhang et al., 2007b), TIMP-2 (Pulukuri et al., 2007) 

ʠ C/EBPa/d (Tada et al., 2006; Agrawal et al., 2007) ʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʢʣʝʪʦʢ ʨʘʢʘ ʧʨʦʩʪʘʪʳ (Squillaro et al., 2010), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʛʦ ʜʝʨʝʛʫʣʷʮʠʷ 

ʠʥʜʫʮʠʨʫʝʪ ʩʪʘʨʝʥʠʝ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (Bernard et al., 2006).  

ʇʦʣʠʤʦʨʬʠʟʤʳ ʛʝʥʦʚ ʤʠʢʨʦʈʅʂ ʪʘʢʞʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ 

ʤʘʨʢʝʨʦʚ ʨʠʩʢʘ ʤʘʣʠʛʥʠʟʘʮʠʠ ʪʢʘʥʠ ʧʨʠ ʈɾ. Arisawa et al. (2007) ʚʧʝʨʚʳʝ 

ʧʦʢʘʟʘʣʠ ʘʩʩʦʮʠʘʮʠʶ ʧʦʣʠʤʦʨʬʠʟʤʘ ʨʝʛʠʦʥʘ miR-27a ʩ ʨʘʟʚʠʪʠʝʤ ʘʪʨʦʬʠʠ 

ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ ʩʨʝʜʠ ʤʫʞʯʠʥ ʚ ʗʧʦʥʠʠ. ɺ 2010 ʛʦʜʫ Peng et al. ʟʘʷʚʠʣʠ ʦ 

ʥʘʣʠʯʠʠ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ miRNA-196a ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʈɾ ʚ 

ʢʠʪʘʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɺʝʨʦʷʪʥʦ, ʩʧʠʩʦʢ ʈɾ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ 

ʛʝʥʦʚ ʤʠʢʨʦʈʅʂ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʪʴʩʷ, ʯʪʦ ʧʦʚʳʩʠʪ ʟʥʘʯʠʤʦʩʪʴ ʵʪʠʭ 

ʜʘʥʥʳʭ ʠ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʅʝʜʘʚʥʦ ʪʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʮʝʥʥʦʩʪʠ ʤʠʢʨʦʈʅʂ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʈɾ. ʅʘʧʨʠʤʝʨ, ʩ ʜʣʠʪʝʣʴʥʳʤ ʙʝʟʨʝʮʠʜʠʚʥʳʤ 

ʧʝʨʠʦʜʦʤ ʠ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʧʨʠ ʈɾ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʝʤʠ 

ʤʠʢʨʦʈʅʂ: miR-10b, miR-21, miR-223, miR-338, let-7a, miR-30a-5p ʠ miR-126 (Li  

et al., 2010). ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ miR-20b ,miR-150 (Katada et al., 2009), 

ʠʣʠ ʧʦʥʠʞʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ miR-451 (Bandres et al., 2009) ʠʣʠ miR-218 (Tie et al., 

2010) ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʥʠʟʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ miR-27a ʠ ʣʠʤʬʦʛʝʥʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ 
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(Katada et al., 2009). ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ miR-125b, miR-199a ʠ miR-100 

ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʧʨʦʛʨʝʩʩʠʝʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʥʠʞʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 

let-7g ʠ ʧʦʚʳʰʝʥʥʘʷ miR-214 ï ʩ ʥʠʟʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ (Ueda et al., 2010). 

ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʡ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʈʅʂ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʤʘʨʢʝʨʦʚ ʈɾ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʦʚʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʠʩʢʫ ʤʘʨʢʝʨʦʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʤʘʨʢʝʨʥʳʝ ʙʝʣʢʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʩʠʥʪʝʟʘ ʚ ʥʦʨʤʘʣʴʥʳʭ ʠ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʷʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʥʥʦ ʵʪʘ ʛʨʫʧʧʘ 

ʙʝʣʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ï ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʳʚʦʨʦʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʙʝʣʢʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʩʠʥʪʝʟʘ ʚ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ; ʦʜʥʘʢʦ ʪʘʢʠʝ ʙʝʣʢʠ ʠ ʚ 

ʦʧʫʭʦʣʠ ʥʝ ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʠʥʪʝʟʘ, ʜʝʪʝʢʪʠʨʫʝʤʳʤ 

ʪʘʢʠʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʢʨʠʥʠʥʛʘ ʧʨʦʪʝʦʤʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʘʢ 2D-

ʵʣʝʢʪʨʦʬʦʨʝʟ, ʭʨʦʤʘʪʦʛʨʘʬʠʷ. ʊʘʢʠʝ ʪʦʯʥʳʝ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʢʘʢ 

ʠʤʤʫʥʦ-ʇʎʈ ʟʜʝʩʴ ʥʝʧʨʠʛʦʜʥʳ, ʧʦʩʢʦʣʴʢʫ ʥʦʩʷʪ ʮʝʣʝʚʦʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʦʠʩʢʘ ʥʠʟʢʦʢʦʧʠʡʥʳʭ ʙʝʣʢʦʚ ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʚ ʦʧʫʭʦʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʤʝʪʦʜʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʧʦʟʚʦʣʷʶʪ 

ʣʫʯʰʝ ʠʟʫʯʘʪʴ ʛʝʥʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʣʠʰʴ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʢʘʥʠ ʫʨʦʚʥʷ 

ʪʨʘʥʩʢʨʠʧʪʘ, ʥʦ ʥʝ ʙʝʣʢʘ. ʇʨʠ ʵʪʦʤ ʤʦʣʝʢʫʣʷʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʧʫʭʦʣʝʡ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʤʠʢʨʦʈʅʂ, ʦʙʣʘʜʘʝʪ ʚʝʩʴʤʘ 

ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ (Lu J. et. al., 2005). 

 

1.4.4 ʆʥʢʦʤʘʨʢʝʨʳ ʧʨʠ ʨʘʢʝ ʞʝʣʫʜʢʘ 

 

ɼʠʘʛʥʦʟ. ɺ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʈɾ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʠʟʢʘ, ʯʪʦ ʚʢʫʧʝ ʩ ʠʥʚʘʟʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʛʘʩʪʨʦʩʢʦʧʠʠ ʠ ʥʝʜʦʩʪʘʪʢʦʤ 
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ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʝʡ ʤʝʪʦʜʦʚ ʤʝʰʘʝʪ ʧʨʦʚʝʜʝʥʠʶ ʩʢʨʠʥʠʥʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɸʟʠʠ, ʛʜʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʈɾ ʚʳʰʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʣʠʮ ʠʟ ʛʨʫʧʧ ʨʠʩʢʘ (Leung et al., 2008). ɺ ʗʧʦʥʠʠ, 

ʛʜʝ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʈɾ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʩʪʨʫʢʪʫʨʝ ʩʤʝʨʪʝʡ ʦʪ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʩ 1983 ʛʦʜʘ ʚʥʝʜʨʝʥ ʦʙʱʠʡ ʩʢʨʠʥʠʥʛ ʣʠʮ 

ʩʪʘʨʰʝ 40 ʣʝʪ (Hamashima et al., 2008). ʆʜʥʠʤ ʠʟ ʆʄ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʵʪʠʭ 

ʮʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʧʝʧʩʠʥʦʛʝʥ. ɺ ʦʙʲʝʜʠʥʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 42 ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʢʣʶʯʘʶʱʠʭ ʦʢʦʣʦ 300000 ʯʝʣʦʚʝʢ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʩʪʘ ʩʦʩʪʘʚʠʣʘ 77%,  

ʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ï 73% (Dinis-Ribeiro et al., 2004). 

ʇʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʈɾ ʫ ʣʶʜʝʡ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

Helicobacter pylori ʩʚʷʟʳʚʘʶʪ ʩ ʚʳʟʳʚʘʝʤʳʤ ʵʪʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ ʭʨʦʥʠʯʝʩʢʠʤ 

ʛʘʩʪʨʠʪʦʤ (Marshall, Windsor, 2005). ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʪʝʩʪ ʥʘ ʠʥʬʠʮʠʨʦʚʘʥʠʝ H. 

pylori ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʦʡ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʥʳʤʠ ʈɾ (NCCN., 2009). 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ ʩʣʫʯʘʝʚ ʈɾ ʜʠʬʬʫʟʥʦʛʦ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʷʚʣʷʶʱʠʭʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʣʠʯʠʷ ʛʝʥʝʨʘʪʠʚʥʦʡ ʤʫʪʘʮʠʠ 

ʛʝʥʘ E-ʢʘʜʭʝʨʠʥʘ, ʠʥʜʠʚʠʜʫʫʤʫ ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʥʦ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʛʘʩʪʨʵʢʪʦʤʠʷ (Norton, et al., 2007). 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʨʘʥʥʝʛʦ ʈɾ (Talley, 1998). ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʳʚʦʨʦʪʦʯʥʳʭ ʤʘʨʢʝʨʦʚ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʞʝ ʥʠʟʢʘ (<35%) (ʪʘʙʣʠʮʘ 2). ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʆʄ ʧʨʠ ʈɾ ï ʉɸ 72-4, ʉɸ 19-9 ʠ ʈʕɸ 

(ʪʘʙʣʠʮʘ 2). ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʨʘʱʝʥʠʠ ʫ ʙʦʣʴʥʦʛʦ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʈɾ ʚʩʝ 

ʵʪʠ ʆʄ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʤʠ. ʇʨʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ 95% ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʉɸ 72-4, ʈʕɸ 

ʠ ʉɸ 19-9 ʩʦʩʪʘʚʣʷʝʪ 48%, 43% ʠ 41% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 
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ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʦʥʢʦʤʘʨʢʝʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ 

ʞʝʣʫʜʢʘ (ʧʦ Sturgeon et al., 2010) 

ʆʥʢʦʤʘʨʢʝʨ 
ʂʨʠʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʈʘʥʥʷʷ ʩʪʘʜʠʷ, % ʇʦʟʜʥʷʷ ʩʪʘʜʠʷ, % 

ʈʕɸ 5 ʤʢʛ/ʣ <20 40ï50 

CA 19-9 37 ʪʳʩ ɽʜ/ʣ <20 20ï50 

CA 72-4 6 ʪʳʩ ɽʜ/ʣ <20 30ï40 

ʮʠʪʦʢʝʨʘʪʠʥʳ (TPA, 

CYFRA 21-1, ʠ TPS) 

ʚʘʨʴʠʨʫʝʪ 15ï25 30ï50 

ɓ-ʍɻ 4 ʤʢʛ/ʣ 20ï35 30ï50 

 

ʇʨʦʛʥʦʟ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʈɾ ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʅʘ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʆʄ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʟʘʯʘʩʪʫʶ ʧʣʦʭʦ ʩʦʦʪʥʦʩʠʤʳ ʧʦ ʧʨʠʯʠʥʝ ʨʘʟʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ 

ʫʨʦʚʥʝʡ ʆʄ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʥʠʭ (Sturgeon et al., 2010). 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʜʘʣʝʥʥʳʤʠ ʤʝʪʘʩʪʘʟʘʤʠ ʫʨʦʚʝʥʴ ʉɸ 72-4, ʈʕɸ ʠ ʉɸ 19-9 

ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 69, 54 ʠ 48%. (ʂʘʜʘʛʠʜʟʝ, ʐʝʣʝʧʦʚʘ, 2008).  ʆʙʳʯʥʦ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʆʄ ʥʝʛʘʪʠʚʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʘ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ (Nakane et al., 1994; Ishigami et al., 2001). ʇʨʠ 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʤ ʧʦʨʘʞʝʥʠʠ ʷʠʯʥʠʢʦʚ (ʦʧʫʭʦʣʴ ʂʨʫʢʝʥʙʝʨʛʘ) ʯʘʩʪʦ ʙʳʚʘʝʪ 

ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʝʥʴ ʉɸ 125. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʘʥʘʣʠʟ ʈʕɸ ʚ 

ʞʝʣʫʜʦʯʥʦʤ ʩʦʢʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʈɾ (ʂʘʜʘʛʠʜʟʝ, ʐʝʣʝʧʦʚʘ, 2008).  

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʆʄ ʧʨʠ ʈɾ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ɸʌʇ (Webb et al., 1996), ʮʠʪʦʢʝʨʘʪʠʥʳ (TPA, CYFRA 21-1, ʠ TPS) (Hsieh et al., 

1995; Kornek et al., 1995; Nakata et al., 1996; Lai et al., 2002), ʠ ʩʚʦʙʦʜʥʳʡ ɓ-ʍɻ 

(Marcillac et al., 1992; Haglund, 2004). ʆʜʥʘʢʦ ʧʨʝʦʧʝʨʘʮʠʦʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʪʠʭ ʆʄ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʘ (Tocchi et al., 1998; Lai et 

al., 2002). 
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʘ ʠ ʩʤʝʨʪʠ ʧʨʠ ʈɾ 

ʷʚʣʷʝʪʩʷ ʧʝʨʠʪʦʥʝʘʣʴʥʘʷ ʜʠʩʩʝʤʠʥʘʮʠʷ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʢʣʝʪʦʢ ʚ ʧʝʨʠʪʦʥʝʘʪʥʦʡ ʞʠʜʢʦʩʪʠ, ʢʦʨʨʝʣʠʨʫʶʱʝʛʦ ʩ ʧʝʨʠʪʦʥʝʘʣʴʥʦʡ 

ʜʠʩʩʝʤʠʥʘʮʠʝʡ, ʧʨʦʚʦʜʷʪ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʝ ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʤʳʚʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ (Sturgeon et al., 2010). ʆʜʥʘʢʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ 

ʜʦʚʦʣʴʥʦ ʥʠʟʢʘ. C ʥʘʣʠʯʠʝʤ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦ ʢʘʥʮʝʨʦʤʘʪʦʟʘ ʠ ʥʠʟʢʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʈʕɸ (ʙʝʣʢʘ ʠ ʤʈʅʂ) ʚ 

ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʩʤʳʚʘʭ (Asao et al., 1991; Nishiyama et al., 1995; Wang et al., 2005; 

Seo et al., 2005). ʀʥʪʝʨʦʧʝʨʘʮʠʦʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʈʕɸ ʚ ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʩʤʳʚʘʭ 

ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʥʦ ʜʣʷ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ CEA, CA 19-9, CA 

72-4 ʧʨʠ ʨʘʥʥʝʤ ʚʳʷʚʣʝʥʠʠ ʨʝʮʠʜʠʚʦʚ ʈɾ, ʩ ʟʘʟʦʨʦʤ ʦʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʜʦʩʪʠʛʘʶʱʠʤ 10 ʤʝʩʷʮʝʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʧʝʯʝʥʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤʠ,  

ʘ ʤʝʪʦʜʳ ʜʝʪʝʢʮʠʠ ʆʄ ʚʘʨʴʠʨʫʶʪ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ (Guadagni et. al., 1992; Safi, Kuhns, Beger, 1995; Safi et al., 1987; 

Marrelli et al., 1999; Gonzalez Vitores et al., 2001). 

ʇʨʠ ʧʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʈʕɸ ʠ ʉɸ 19-9 ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ 

ʨʝʮʠʜʠʚʳ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʥʴʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘʨʥʳʭ 

ʤʝʪʦʜʦʚ. ʉʨʝʜʥʠʡ ʟʘʟʦʨ ʦʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʩʦʩʪʘʚʠʣ 3 ʤʝʩʷʮʘ, ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ï ʙʦʣʝʝ ʛʦʜʘ. ʍʦʪʷ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʝ 

ʚʝʣʠʢʦ, ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʆʄ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʝʮʠʜʠʚʦʚ, ʥʦ ʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʭʠʤʝʦʪʝʨʘʧʠʠ, ʪ.ʢ. ʠʭ ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦʪʚʝʪʦʤ ʥʘ ʥʝʝ (Pectasides et al., 

1997; Yamao et al., 1999). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʫʨʦʚʥʝʡ CEA ʠ CA 19-9 ʜʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ 

ʨʝʮʠʜʠʚʘ ʈɾ (Martin et al., 1977; Takahashi et al., 2003). 
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ɿʘʢʣʶʯʝʥʠʝ ʢ ʛʣʘʚʝ I  

 

ʆʧʫʭʦʣʝʚʳʝ ʤʘʨʢʝʨʳ ï ʵʪʦ ʜʝʪʝʢʪʠʨʫʝʤʳʝ ʩʚʦʡʩʪʚʘ ʦʧʫʭʦʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ. ʀʭ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʆʄ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʥʢʦʣʦʛʠʠ ʫʞʝ ʙʦʣʝʝ ʩʪʘ ʣʝʪ ʠ ʚʩʝ ʵʪʦ ʚʨʝʤʷ ʥʝ ʧʨʝʢʨʘʱʘʶʪʩʷ 

ʧʦʠʩʢʠ ʥʦʚʳʭ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʆʄ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʆʄ, ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʆʄ, ʧʦ 

ʧʨʠʯʠʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʨʠʛʦʜʥʦ ʜʣʷ 

ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʨʷʜʘ ʦʧʫʭʦʣʝʡ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʘʭ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʩ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʆʄ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʣʠʥʠʢʝ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʛʥʦʟʘ, ʦʮʝʥʢʝ ʨʘʜʠʢʘʣʴʥʦʩʪʠ 

ʦʧʝʨʘʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʝ, ʧʦʣʫʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʄ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʘʛʝʥʪʳ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʠʨʦʜʳ: ɼʅʂ, ʤʈʅʂ, ʤʠʢʨʦʈʅʂ, ʣʠʧʦ- ʠ 

ʛʣʠʢʦʧʨʦʪʝʠʥʳ, ʬʝʨʤʝʥʪʳ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʤʝʪʘʙʦʣʠʪʳ ʠ ʪ.ʜ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʆʄ ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ. 

ʈɾ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʤʝʨʪʥʦʩʪʠ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʦʟʜʥʝʡ ʚʳʷʚʣʷʝʤʦʩʪʴʶ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʘʤʳʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʆʄ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʈɾ ï ʉɸ 72-4, ʈʕɸ ʠ ʉɸ 19-9. ʇʨʠ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʚʩʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʈɾ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʈʘʟʣʠʯʠʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʘʪʦʛʝʥʝʟʝ ʈɾ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʠ 

ʜʠʬʬʫʟʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʬʬʝʢʪʠʚʥʳʭ ʆʄ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʧʦʚʳʰʝʥʠʶ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʙʦʪ 

ʧʦ ʧʦʠʩʢʫ ʥʦʚʳʭ ʤʘʨʢʝʨʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʆʄ. ʂʘʞʜʳʡ 

ʠʟ ʥʠ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʙʦʣʴʰʝʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʠʩʢʘ ʆʄ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʘʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʝʛʦ, 

ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ. ɸʢʪʫʘʣʴʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʤʦʣʝʢʫʣʷʨʥʦʤ ʧʘʪʦʛʝʥʝʟʝ ʈɾ ʠ ʥʦʚʳʭ ʆʄ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʧʣʘʥʦʤʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ ʦʧʫʭʦʣʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʝʪʦʜʘʤʠ ʧʨʦʪʝʦʤʠʢʠ. 
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ɻʃɸɺɸ 2 ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1 ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʦʥʢʦʤʘʨʢʝʨʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʠ ʵʢʩʧʨʝʩʩʠʠ ʤʈʅʂ ʠ ʤʠʢʨʦʈʅʂ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ. ʊʘʢ, ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ 

ʤʦʛʫʪ ʥʝʩʦʦʚʪʝʪʩʚʦʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʫʯʝʥʠʶ 

ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʠʭ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʥʘ ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ 

ʩʦʦʪʚʝʩʪʚʫʶʱʝʛʦ ʙʝʣʢʘ ʚ ʪʢʘʥʠ.  

ʆʪʙʦʨ ʪʝʭ ʤʠʢʨʦʈʅʂ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠʭ 

ʵʢʩʧʨʝʩʩʠʠʚ ʦʧʫʭʦʣʠ, ʠ ʜʘʣʴʥʝʡʰʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʈʅʂ-

ʤʠʰʝʥʝʡ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʠʥʬʦʨʤʘʪʠʚʥʳʤ, ʭʦʪʴ ʠ ʜʘʣʝʢʦ ʥʝ ʦʪʜʥʦʟʥʘʯʥʳʤ.  

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʯʘʩʪʴ ʤʠʢʨʦʈʅʂ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʘʥʥʘʷ ʠʟʦʬʦʨʤʘ ʤʈʅʂ ʷʚʣʷʝʪʩʷ 

ʤʠʰʝʥʴʶ, ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʠ, ʜʨʫʛʘʷ 

ʯʘʩʪʴ ʤʠʢʨʦʈʅʂ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʘʷ ʥʘ ʪʨʘʥʩʣʷʮʠʶ ʩ ʜʘʥʥʳʭ ʤʈʅʂ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʨʦʚʘʥʘ ʠ ʧʦʜʘʚʣʷʪʴ ʩʠʥʪʝʟ ʙʝʣʢʘ ï ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʦʥʢʦʤʘʨʢʝʨʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʠʟʤʝʥʝʥʠʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ-ʤʠʰʝʥʠ ʠ ʥʘ 

ʫʨʦʚʥʝ ʪʨʘʥʩʢʨʠʧʮʠʠ ï ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʤʈʅʂ, ʢʦʜʠʨʫʶʱʝʡ ʜʘʥʥʳʭ 

ʙʝʣʦʢ ʚ ʦʧʫʭʦʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʠʩʢʘ ʦʩʥʦʚʘʥ 

ʥʘ ʜʚʦʡʥʦʤ ʦʪʙʦʨʝ ï ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʪʨʘʥʩʣʷʮʠʠ. 

 

2.1.1 ʇʦʠʩʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʈɾ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ ʤʠʢʨʦʈʅʂ 

 

ʇʦʠʩʢ ʛʝʥʦʚ, ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ ʞʝʣʫʜʢʘ ʥʘ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ, ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟ 
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ʜʘʥʥʳʭ ʤʠʢʨʦʈʅʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʠʢʨʦʈʅʂ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ. ɿʘʪʝʤ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʨʘʥʞʠʨʦʚʘʥʠʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʠʤʠ ʤʈʅʂ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ TargetScan (http://genes.mit.edu/tscan/targetscanS.html) ʠ 

SAGE (http://cgap.nci.nih.gov/SAGE) (Bukurova et al., 2011). 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʘʥʥʦʛʦ ʧʦʠʩʢʘ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʈʅʂ ʩ ʧʦʚʳʰʝʥʠʝʤ ʣʠʙʦ ʧʦʥʠʞʝʥʠʝʤ 

ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ɿʘʪʝʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʈʅʂ-ʤʠʰʝʥʝʡ ʚʳʙʨʘʥʥʳʭ ʤʠʢʨʦʈʅʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ TargetScan (http://www.targetscan.org.) ʠ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʘʨ ʤʈʅʂ-ʤʠʢʨʦʈʅʂ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʡ ʧʘʨʝ ʤʠʢʨʦʈʅʂ-ʤʈʅʂ ʩʪʘʚʠʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʯʠʩʣʦ  (score ʚ TargetScan), ʦʪʨʘʞʘʶʱʝʝ ʢʘʢ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ, 

ʪʘʢ ʠ ʫʨʦʚʝʥʴ ʚʣʠʷʥʠʷ ʤʠʢʨʦʈʅʂ ʥʘ ʪʨʘʥʩʣʷʮʠʶ ʜʘʥʥʦʡ ʤʈʅʂ-ʤʠʰʝʥʠ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʤʠʢʨʦʈʅʂ ʚʳʷʚʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʩʢʦʨʠʥʛ-ʬʫʥʢʮʠʠ S. ʌʫʥʢʮʠʷ S, ʦʪʨʘʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʥʘ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. 

2i iS - += e - eä ä , 

ʛʜʝ i
-e  ʠ i

+e ï ʟʥʘʯʝʥʠʷ e ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ TargetScan ʜʣʷ ʤʠʢʨʦʈʅʂ ʩ ʧʦʥʠʞʝʥʠʝʤ 

ʠ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʦʧʫʭʦʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʙʠʨʘʣʠʩʴ ʛʝʥʳ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ S. ʂʦʵʬʬʠʮʠʝʥʪ 2 

ʧʝʨʝʜ ʩʫʤʤʦʡ score ʜʣʷ ʤʠʢʨʦʈʅʂ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʫʚʝʣʠʯʝʥ ʩ ʮʝʣʴʶ ʫʞʝʩʪʦʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ. ʅʘ 

ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʠ ʧʦʤʦʱʠ ʚʝʙ-ʨʝʩʫʨʩʘ GeneHub GEPIS (Gene Expression 

Profiling In Silico) ʚ dbEST ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʣʦʥʦʚ ʜʣʷ ʢʣʦʥʦʪʝʢ 

ʥʦʨʤʘʣʴʥʦʡ ʠ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ, ʧʨʠ ʧʦʤʦʱʠ Oncomine ï ʦʞʠʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʪʘ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʮʝʥʢʘ ʵʢʩʧʨʝʩʩʠʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʯʠʧʦʚ. ɿʘʪʝʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʤʈʅʂ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ SAGE. 

 

http://cgap.nci.nih.gov/SAGE
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bukurova%20IuA%22%5BAuthor%5D
http://www.targetscan.org/
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2.1.2 ʇʦʠʩʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʈɾ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ ʤʈʅʂ 

 

ʇʦʠʩʢ ʛʝʥʦʚ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ 

ʪʢʘʥʠ ʥʘ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ: ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ ʤʈʅʂ Oncomine, SAGE, dbEST ʠ NCBI ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ Gene Ontology ʠ TCGA. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ Oncomine 

(https://www.oncomine.org/ resource/login.htm) ʚ ʢʦʣʣʝʢʮʠʠ ʦʙʨʘʟʮʦʚ ʏʝʥʘ (Chen et 

al., 2003). ɻʝʥʳ-ʢʘʥʜʠʜʘʪʳ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʠ ʜʠʬʬʫʟʥʦʛʦ ʧʦʜʪʠʧʦʚ ʈɾ ʦʪʙʠʨʘʣʠ ʥʘ ʦʩʥʦʚʝ:  

1) ʜʣʷ ʜʠʬʫʟʥʳʭ ʦʧʫʭʦʣʝʡ ï ʧʨʠʩʫʪʩʪʚʠʝ ʩʨʝʜʠ 1% ʛʝʥʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʫʨʦʚʥʝʤ ʪʨʘʥʩʢʨʠʧʮʠʠ ʚ ʜʠʬʬʫʟʥʳʭ ʦʧʫʭʦʣʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚ ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʞʝʣʫʜʢʘ 

ʠʣʠ ʝʝ ʧʦʥʠʞʝʥʠʠ (P < 0,1, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ);  

2) ʜʣʷ ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ ʧʨʠʤʝʥʷʣʩʷ ʟʝʨʢʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʘʥʘʣʠʟʘ.  

ʆʪʙʦʨ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ, ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʚ ʢʨʦʚʦʪʦʢ ʠʣʠ ʚʦ 

ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ:  

1) ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʜʠʨʫʝʤʦʛʦ ʙʝʣʢʘ ʚ ʙʘʟʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʝʢʨʝʮʠʠ ʙʝʣʢʦʚ (HUPO Plasma Proteome 

(http://www.hupo.org/research/hppp/) (Cottingham K., 2006) ʠ Sys-BodyFluid 

(http://www.biosino.org/bodyfluid/home.jsp) (Li  et al., 2009) ʧʨʠʩʫʪʩʪʚʠʝ 

ʢʦʜʠʨʫʝʤʦʛʦ ʙʝʣʢʘ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʜʚʫʭ ʠʟ ʪʨʝʭ ʙʘʟ ʜʘʥʥʳʭ ʩʝʢʨʝʪʦʨʥʳʭ ʙʝʣʢʦʚ, 

ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ:  

1) eSLDB (http://gpcr.biocomp.unibo. it/esldb/index.htm) Pierleoni et. al., 2007); 

2) LOCATE (Sprenger et al., 2008) ʠ Babelomics (http://babelomics.org) (Al -

Shahrour et al., 2008).  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʵʣʠʤʠʥʘʮʠʷ ʪʨʘʥʩʢʨʠʧʪʦʚ, ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ 

ʢʦʪʦʨʳʭ, ʦʮʝʥʠʚʘʝʤʳʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʣʦʥʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ dbEST 

(http://www.ncbi.nlm.nih.gov/dbEST/) ʚ ʢʣʝʪʢʘʭ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʙʝʣʳʭ ʢʣʝʪʢʘʭ 

https://www.oncomine.org/%20resource/login.htm)
http://www.hupo.org/research/hppp/
http://www.biosino.org/bodyfluid/home.jsp
http://babelomics.org/
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ʢʨʦʚʠ ʠ ʩʦʩʫʜʘʭ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʫʩʨʝʜʥʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ ʚ 

ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʷʭ ʞʝʣʫʜʢʘ. ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʙʦʨʘ ʙʳʣ ʚʚʝʜʝʥ ʧʦʪʦʤʫ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʥʢʦʤʘʨʢʝʨʘ ʚ ʢʨʦʚʠ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʦʡ 

ʩʳʚʦʨʦʪʦʯʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʦʧʫʭʦʣʝʡ ʠ ʟʘʤʝʪʥʦ ʧʦʥʠʞʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʜʝʪʝʢʮʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʤʈʅʂ, ʢʦʜʠʨʫʶʱʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʦʥʢʦʤʘʨʢʝʨʳ, 

ʚ ʥʦʨʤʘʣʴʥʳʭ ʠ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʷʭ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ dbEST. ʆʮʝʥʢʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ, 

ʧʨʠʟʚʘʥʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ ʦʮʝʥʠʪʴ ʯʘʩʪʦʪʫ ʠ ʫʨʦʚʝʥʴ ʧʦʚʳʰʝʥʠʷ ʩʠʥʪʝʟʘ 

ʤʈʅʂ ʚ ʦʧʫʭʦʣʠ ʞʝʣʫʜʢʘ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʳʯʠʩʣʝʥʠʠ ʬʫʥʢʮʠʠ I, ʨʘʚʥʦʡ  
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ʛʜʝ TE , 
NE  ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ EST ʚ ʢʣʦʥʦʪʝʢʘʭ ʦʧʫʭʦʣʝʚʳʭ (ʥʦʨʤʘʣʴʥʳʭ) ʪʢʘʥʝʡ 

ʞʝʣʫʜʢʘ; 0E  ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ EST ʥʘ ʦʜʥʫ ʤʈʅʂ ʧʦ ʚʩʝʤ ʢʣʦʥʦʪʝʢʘʤ ʥʦʨʤʘʣʴʥʳʭ 

ʠ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ; TC , NC  ï ʜʦʣʷ ʢʣʦʥʦʪʝʢ ʦʧʫʭʦʣʝʚʳʭ (ʥʦʨʤʘʣʴʥʳʭ) ʪʢʘʥʝʡ, 

ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ EST; 0C  ï ʫʩʨʝʜʥʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ NC  ʠ TC  ʜʣʷ ʚʩʝʭ ʤʈʅʂ; EV  ï ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ EST ʥʘ 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 1); CV  ï ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʜʦʣʠ ʢʣʦʥʦʪʝʢ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ (ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 0,5); S ï ʬʫʥʢʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʚʝʣʠʯʠʥʫ 
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ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʦʜʭʦʜ ʚ 

ʚʳʯʠʩʣʝʥʠʠ S ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʝ ɹʫʢʫʨʦʚʦʡ ʖ.ɸ. ʚ ʩʦʘʚʪ., 2011 (Bukurova et al., 

2011). ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠ ʪʦʣʴʢʦ ʪʝ ʛʝʥʳ-ʢʘʥʜʠʜʘʪʳ, ʚʝʣʠʯʠʥʘ I 

ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ʢʘʢ ʤʠʥʠʤʫʤ 3. ɿʘʪʝʤ ʧʦʠʩʢ ʧʦʚʪʦʨʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʘʟ ʜʘʥʥʳʭ Gene Ontology ʠ TCGA: 

1. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Gene Ontology ʦʪʙʠʨʘʣʠ ʛʝʥʳ, 

ʢʦʜʠʨʫʶʱʠʝ ʤʝʤʙʨʘʥʥʳʝ ʙʝʣʢʠ, ʘ ʪʘʢʞʝ ʙʝʣʢʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʘʚʝ ʵʥʜʦʩʦʤ ʠ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʠʟ ʥʠʭ ʵʢʟʦʩʦʤ. ʇʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ (çextracellular regionè NOT secreted) OR (endosome). 

2. ɺʪʦʨʦʡ ʵʪʘʧ ʦʪʙʦʨʘ ʟʘʢʣʶʯʘʣʩʷ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʦʚ, ʵʢʩʧʨʝʩʩʠʷ 

ʢʦʪʦʨʳʭ ʧʦʚʳʰʘʝʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʭ ʨʘʢʘ ʞʝʣʫʜʢʘ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

RNA-Seq, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʙʘʟʝ The Cancer Genome Atlas (TCGA). ɸʥʘʣʠʟ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʧʨʦʛʨʘʤʤʳ CrossHub (ʩʪʘʪʴʷ ʛʦʪʦʚʠʪʩʷ 

ʢ ʧʝʯʘʪʠ). ʅʦʨʤʠʨʦʚʘʥʠʝ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ʫʩʝʯʝʥʥʦʤʫ 

ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ (TMM) (Anders, Huber, 2010; 

Bullard et al., 2010). 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʜʚʫʭ 

ʧʘʨʘʤʝʪʨʦʚ: 

1. ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʨʠʜʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʧʫʣʘʤʠ ʦʙʨʘʟʮʦʚ (ʥʦʨʤʘ-

ʦʧʫʭʦʣʴ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʪʝʩʪʘ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ. ʆʙʱʘʷ ʜʠʩʧʝʨʩʠʷ 

ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʩʫʤʤʘ ʥʘʙʣʶʜʘʝʤʦʡ ʜʠʩʧʝʨʩʠʠ ʠ ʜʠʩʧʝʨʩʠʠ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʇʫʘʩʩʦʥʘ.  

2. ʏʠʩʣʘ ʨʠʜʦʚ ʚ ʧʘʨʥʳʭ ʦʙʨʘʟʮʘʭ ʥʦʨʤʘ-ʦʧʫʭʦʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʪʝʩʪʘ 

ʜʣʷ ʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʢʦʨʠʥʛ-ʬʘʢʪʦʨ S, ʦʪʨʘʞʘʶʱʠʡ 

ʚʝʣʠʯʠʥʫ ʥʘʙʣʶʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʵʢʩʧʨʝʩʩʠʠ ʠ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ (FDR): 

( ) ( )( ) ( ) ( )
pools,

pairs

1 sign log log logi i i

i

S FC Fc FDR
=

= -ä , 

ʛʜʝ pools pairs,FC FC  ï ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʨʘʥʩʢʨʠʧʪʘ ʚ ʦʧʫʭʦʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʥʦʨʤʦʡ ʧʨʠ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʤʝʪʦʜʝ ʨʘʩʯʝʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʝʝ 
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ʟʥʘʯʝʥʠʝ S ʧʨʠʩʚʘʠʚʘʣʦʩʴ ʛʝʥʘʤ, ʧʦʚʳʰʝʥʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʣʘʩʴ 

ʧʦ ʦʙʦʠʤ ʢʨʠʪʝʨʠʷʤ ʦʮʝʥʢʠ ï ʢʘʢ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʧʫʣʦʚ ʦʙʨʘʟʮʦʚ (ʥʦʨʤʘ-

ʦʧʫʭʦʣʴ), ʪʘʢ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʠʟʤʝʥʝʥʠʡ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʥʳʭ ʦʙʨʘʟʮʘʭ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʝʡ ʪʨʘʥʩʢʨʠʧʮʠʠ (FDR) ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ɹʝʥʜʞʘʤʠʥʠ ï 

ʍʦʭʙʝʨʛʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʪʙʦʨʘ ʙʳʣʠ:  

1) ʧʦʚʳʰʝʥʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʦʪʦʙʨʘʥʥʳʭ ʛʝʥʦʚ ʚ ʜʨʫʛʠʭ ʦʧʫʭʦʣʷʭ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ʨʘʢʝ ʪʦʣʩʪʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ);  

2) ʚʳʩʦʢʦʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʦʮʝʥʝʥʥʦʝ ʧʦ 

ʦʙʱʝʤʫ ʯʠʩʣʫ ʨʠʜʦʚ ʜʣʷ ʦʧʫʭʦʣʝʚʳʭ ʦʙʨʘʟʮʦʚ.  

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʛʝʥʦʚ (R) ʧʨʦʚʦʜʠʣʠ ʠʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʷ 

ʛʝʥʦʚ ʚ ʯʝʪʳʨʝʭ ʨʝʡʪʠʥʛ-ʣʠʩʪʘʭ: 

stomach rectum colon expr.level2R P P P P= + + + , 

ʛʜʝ P ï ʤʝʩʪʦ ʛʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʝʡʪʠʥʛʝ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʤʷ 

ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʚʣʠʷʥʠʝʤ ʘʢʪʠʚʠʨʫʶʱʠʭ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʛʠʧʦʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ʧʨʦʤʦʪʦʨʥʳʭ ʠ ʵʥʭʘʥʩʝʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʤʦʜʠʬʠʢʘʮʠʝʡ ʛʠʩʪʦʥʦʚ. ʉʨʝʜʠ 50-ʪʠ ʪʦʧ ʛʝʥʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ R, 

ʦʪʙʠʨʘʣʠ ʪʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪʳ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʞʜʘʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʧʦʤʝʪʠʣʠʨʦʚʘʥʠʷ ʧʨʦʤʦʪʦʨʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʙʘʟʝ 

TCGA, ʧʦʩʢʦʣʴʢʫ ʘʥʘʣʠʟ ʧʨʦʬʠʣʝʡ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʨʘʥʩʢʨʠʧʮʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ CrossHub ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʘʥʥʳʝ ʤʝʪʠʣʦʤʥʦʛʦ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ 450 ʪʳʩ ʩʘʡʪʦʚ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʠʢʨʦʯʠʧʦʚ ʜʣʷ ʦʧʫʭʦʣʝʡ ʞʝʣʫʜʢʘ ʠ ʪʦʣʩʪʦʡ ʠ ʧʨʷʤʦʡ ʢʠʰʢʠ. 

 

2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ 63 ʙʦʣʴʥʳʭ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʞʝʣʫʜʢʘ ʩʪʘʜʠʠ  

IA-IV, ʧʦʣʫʯʠʚʰʠʝ ʣʝʯʝʥʠʝ ʚ ʢʣʠʥʠʢʝ ʅʀʀ ʦʥʢʦʣʦʛʠʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 
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ʈɸʄʅ (ʛ. ʊʦʤʩʢ) ʚ 2008ï2011 ʛʛ. ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ 

ʜʦʙʨʦʚʦʣʴʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʆʩʥʦʚʘʤʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ ʦʙ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥè (ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 

24.12.1993 ˉ 2288), ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʠʥʩʪʠʪʫʪʘ, ʦʪ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʧʦʣʫʯʝʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʚʢʣʶʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. ʂʣʠʥʠʢʦ-ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʞʝʣʫʜʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3ï ʂʣʠʥʠʢʦ-ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʈɾ  

 

ʇʨʠʤʝʯʘʥʠʝ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ TNM (Sobin, Gospodarowicz, Wittekind, 2009): 

T ï ʧʝʨʚʠʯʥʘʷ ʦʧʫʭʦʣʴ; N ï ʣʠʤʬʦʛʝʥʥʦʝ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ; ʄ ï ʦʪʜʘʣʝʥʥʦʝ 

ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ; G ï ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ. 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ (%) 

ɻʣʫʙʠʥʘ ʠʥʚʘʟʠʠ 
  

T1  4(6,35%) 

T2 18(28,57%) 

T3 18(28,57%) 

T4 23(36,51%) 

ʈʝʛʠʦʥʘʨʥʦʝ 
ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ 
  

N0 25(39,68%) 

N1 25(39,68%) 

N2 10(15,87%) 

N3 3(4,76%) 

ʆʪʜʘʣʝʥʥʳʝ ʤʝʪʘʩʪʘʟʳ M0 59(93,65%) 

M1 4(6,35%) 

ɺʦʟʨʘʩʪ <=50 10(15,87%) 

>50 53(84,13%) 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ 
  

ʜʠʬʬʫʟʥʳʡ 28(44,44%) 

ʠʥʪʝʩʪʠʥʘʣʴʥʳʡ 35(55,56%) 

ʉʪʘʜʠʷ I 12(19,05%) 

II  10(15,87%) 

III  25(39,68%) 

IV 16(25,40%) 

ʇʦʣ ʤʫʞʩʢʦʡ 30(54,55%) 

ʞʝʥʩʢʠʡ 25(45,45%) 

ʉʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ G1 2(2,02%) 

G2 18(40,91%) 

G3 26(56,52%) 

ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʣʝʯʝʥʠʷ  

ʈʝʮʝʜʠʚ ʟʘʙʦʣʝʚʘʥʠʷ 12(25,00%) 

ʆʪʩʫʪʩʪʚʠʝ ʨʝʮʠʜʠʚʘ 36(75,00%) 
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ʇʘʨʥʳʝ ʦʙʨʘʟʮʳ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʝʤʘʣʠʛʥʠʟʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʩʣʠʟʠʩʪʦʡ 

ʞʝʣʫʜʢʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʞʝʣʫʜʢʘ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʝ, ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʨʘʩʪʚʦʨʝ çRNAlaterè (Ambion, ʉʐɸ) ʠ 

ʩʦʭʨʘʥʷʣʠʩʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʜʝʣʝʥʠʷ ʈʅʂ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -80Üʉ. ʆʙʨʘʟʮʳ 

ʪʢʘʥʝʡ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʳ çMikro Dismembrator Uè 

(Sartorius, ɻʝʨʤʘʥʠʷ) ʧʨʠ 7200 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 60 ʩʝʢ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʞʠʜʢʠʤ 

ʘʟʦʪʦʤ. ʤʈʅʂ ʠʟ ʦʧʫʭʦʣʠ ʚʳʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ çRNasy mini Kit  Plusè c 

ɼʅʂ-ʘʟʦʡ (Qiagen, ɻʝʨʤʘʥʠʷ). ʂʘʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ ʦʮʝʥʠʚʘʣʠ ʧʨʠ 

ʜʝʥʩʠʪʦʤʝʪʨʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ TotalLab v2.01.(TotalLab Ltd, ɸʥʛʣʠʷ) 

(ʨʠʩʫʥʦʢ 1).  

 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ.  

ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ TotalLab v2.01 

 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʠ çʯʠʩʪʦʪʫè ʈʅʂ ʦʮʝʥʠʚʘʣʠ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ çNanoDrop-2000è (ʉʐɸ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ 

ʩʦʩʪʘʚʣʷʣʘ 20ï52 ʥʛ/ʤʢʣ ʠ ʯʠʩʪʦʪʘ ɸ260/ɸ280 ʥʤ = 2,00ï2,05. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢɼʅʂ 

ʥʘ ʤʘʪʨʠʮʝ ʈʅʂ, ʧʨʦʚʦʜʠʣʠ ʨʝʘʢʮʠʶ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʩʣʫʯʘʡʥʳʭ ʧʨʘʡʤʝʨʦʚ) ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ RevertAid
tm

 (Fermentas, ʃʘʪʚʠʷ). ɼʣʷ 

ʦʮʝʥʢʠ ʥʘʣʠʯʠʷ ʛɼʅʂ ʚ ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ qRT-PCR ʚ ʧʘʨʘʣʣʝʣʠ ʩ 

ʢʘʞʜʳʤ ʦʙʨʘʟʮʦʤ ʢɼʅʂ ʩʪʘʚʠʣʩʷ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ, ʩʦʜʝʨʞʘʱʠʡ ʇʎʈ-ʩʤʝʩʴ 

ʠ ʤʈʅʂ, ʥʝ ʦʙʨʘʙʦʪʘʥʥʫʶ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʦʡ. 

 

2.3 ʆʮʝʥʢʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 

 

ʕʢʩʧʨʝʩʩʠʶ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ qRT-PCR 

(Quantitative reverse transcriptase PCR) ʧʦ ʤʝʪʦʜʫ æCq (ʧʦʨʦʛʦʚʳʡ ʤʝʪʦʜ ʩʨʘʚʥʝʥʠʷ 

ʛʨʘʬʠʢʦʚ ʥʘʢʦʧʣʝʥʠʷ ɼʅʂ). ɼʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʛʝʥ-ʨʝʬʝʨʠ ACTB (Rajkumar T. et al., 2010). ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʢɼʅʂ 

ʧʦʩʣʝ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʝ 94 ʉ̄ 2 ʤʠʥ, 40 ʮʠʢʣʦʚ 94 ʉ̄ ï 

12 ʩʝʢ, 60 ʉ̄ ï 27 ʩʝʢ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ RotorGene 6000 (Qiagen, ɻʝʨʤʘʥʠʷ). qRT-

PCR ʩʪʘʚʠʣʠ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ 15 ʤʢʣ, ʩʦʜʝʨʞʘʱʠʤ: 1,5 ʤʢʣ 10x ʙʫʬʝʨʘ SE  

(67 mM Tris-HCl (pH 8,8 by 25 ÁC); 16,6 mM (NH4)2SO4; 0,01% Tween-20) ʜʣʷ Hot 

Start Taq ʧʦʣʠʤʝʨʘʟʳ ʢʘʪ# E352 (ʉʠʙʵʥʟʠʤ, ʈʦʩʩʠʷ); ~50 ʥʛ ʢɼʅʂ; 300 ʥʄ 

ʢʘʞʜʦʛʦ ʠʟ ʧʨʘʡʤʝʨʦʚ; 200 ʥʄ ʧʨʦʙʳ; 250 ʤʢʄ dNTP (ʉʠʙʵʥʟʠʤ, ʈʦʩʩʠʷ);  

2,5 ʝʜʠʥʠʮʳ Hot Start Taq ʧʦʣʠʤʝʨʘʟʳ ʢʘʪ# E352 (ʉʠʙʵʥʟʠʤ, ʈʦʩʩʠʷ) ʠ 2,5 ʤʄ 

MgCl2. ɼʣʷ ʢʘʞʜʦʛʦ ʛʝʥʘ-ʤʠʰʝʥʠ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ ʧʦʚʪʦʨʘʭ ʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʘʮʠʝʥʪʘ ʪʨʝʭʢʨʘʪʥʦ ʧʦʚʪʦʨʷʣʠ ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʟʘʚʠʩʠʤʦ 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʙ ʢɼʅʂ ʚ ʢʘʞʜʦʤ ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʘʭ, ʚ ʢʘʞʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʩʪʘʚʠʣʩʷ ʥʝʛʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ, ʩʦʜʝʨʞʘʱʠʡ ʇʎʈ-ʩʤʝʩʴ ʙʝʟ 

ʤʘʪʨʠʮʳ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ (FAM-BHQ) ʧʦʜʙʠʨʘʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Vector NTI 11.5 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʙʘʥʢʘ 

ʜʘʥʥʳʭ NCBI GenBank (http://www.ncbi.nlm.nih.gov/genbank/). ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜʳ (ʪʘʙʣʠʮʘ 4). 
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ʊʘʙʣʠʮʘ 4 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ (FAM-BHQ)  

ʜʣʷ ʦʮʝʥʢʠ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʝʥʘ GenBank 

Accession 

 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ACTB NM_001101.3 F 

R 

Probe 

5ô-gagaagatgacccagatcatgtt-3ô 

5ô-atagcacagcctggatagcaa-3ô 

 FAM 5ô-agaccttcaacaccccagccat-3ôBHQ1 

CTGF NM_001901.2 F 

R 

Probe 

5ô-gtgtgcaccgccaaagat-3ô 

5ô-gctgctctggaaggactctc-3ô 

FAM 5ô-tgctccctgcatcttcggtgg-3ôBHQ1 

EFEMP1 NM_001039348.2 F 

R 

Probe 

5ô-cactgacggatatgagtggga-3ô 

5ô-gttgacacacttcattccacctt-3ô 

FAM 5ô-atgaatgtgacattgtcccagacgct-

3ôBHQ1 

FGF12 NM_004113.5 F 

R 

Probe 

5ô-cgaaaacagcgactacactct-3ô 

5ô-tagccttcactccttggatgg-3ô 

FAM 5'-ccgtgggcctgcgtgtagt-3ôBHQ1 

HSPG2 NM_005529.5 F 

R 

Probe 

5ô-agttccgatgcgtctctacc-3ô 

5ô-ctctcctcgtcacagtgga-3ô 

FAM 5ô-aacatgtgcatcccagccagc-3ôBHQ1 

WNT-4 NM_030761.4 F 

R 

Probe 

5'-gagacgtgcgagaaactcaag-3ô 

5ô-tggtactggcactcctcaatg-3ô 

FAM 5ô-agatgtgcaagcggaacctggaag-

3ôBHQ1 

PMEPA1 NM_020182.4 F 

R 

Probe 

5ô-tgttccagagcatggagatcA-3ô 

5ô-gtgcagacagcttgtagtgg-3ô 

FAM 5ô-catcgtggtggtgatgatggtgatg-

3ôBHQ1 

SPARC NM_003118.3 F 

R 

Probe 

5'-atcttccctgtacactggcagttc-3ô 

5'-ctcggtgtgggagaggtacc-3ô 

FAM 5ô-cagctggaccagcaccccattgac-

3ôBHQ1 

SULF1 NM_001128205.1 F 

 

R 

Probe 

5'-

gaaggtgaccaagttcatgctaattgctgggaagcctctgtt 

5'-aggcacaagaataatgttgggtc  

FAM-agcgatgcgttcgagcatcgc(dT- 

BHQ1)gaaggtgaccaagttcatgct 

 

 

 

http://www.ncbi.nlm.nih.gov/nuccore/NM_020182.4
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2.4 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ 

STATISTICA 6.0. ʆʮʝʥʢʘ ʨʘʟʣʠʯʠʡ ʫʨʦʚʥʷ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʚ ʧʘʨʥʳʭ ʦʙʨʘʟʮʘʭ 

ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʠ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ U-ʢʨʠʪʝʨʠʷ 

ʄʘʥʥʘ-ʋʠʪʥʠ. ɹʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʦʮʝʥʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʨʘʥʛʦʚʦʛʦ ʢʨʠʪʝʨʠʷ (Log-rank test). 

 

2.5 ʇʦʣʫʯʝʥʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʢ ʙʝʣʢʫ PMEPA1 

 

ɺʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ Kolaskar ʠ Tongaonkar (http://www.tools.immuneepitope.org). 

ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʝʣʢʘ ʩ 

ʫʯʝʪʦʤ ʪʘʢʠʭ ʩʚʦʡʩʪʚ, ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ, 

ʩʝʛʤʝʥʪʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ, ʢʦʥʬʠʨʤʘʮʠʦʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʘʥʪʠʛʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʙʝʣʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʙʳʣ ʚʳʷʚʣʝʥ ʬʨʘʛʤʝʥʪ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʠʛʝʥʥʦʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʛʝʥʘ ʧʨʠ ʠʤʤʫʥʠʟʘʮʠʠ ʢʨʳʩ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʝʧʪʠʜ 275WSKEKDKQKGHPL287, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʟ ʩʝʙʷ  

C-ʢʦʥʮʝʚʫʶ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʯʘʩʪʴ PMEPA1, ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʡ ʩ ɹʉɸ ʠ 

ʦʚʘʣʴʙʫʤʠʥʦʤ (Peptide Specialty Laboratories, Heidelberg, ɻʝʨʤʘʥʠʷ). ʇʦʜʢʦʞʥʘʷ ʠ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩʤʝʩʴʶ 50 ʤʢʛ ʧʝʧʪʠʜʘ, 500 ʤʢʣ 

PBS ʠ 500 ʤʢʣ ʥʝʧʦʣʥʦʛʦ ʘʜʙʶʚʘʥʪʘ ʌʨʝʡʜʘ (ʅɸʌ), ʩʦʜʝʨʞʘʱʝʡ 5 nM CpG 

ʦʣʠʛʦʥʫʢʣʝʦʪʦʜʘ (Tib Molbiol, Berlin). ʉʧʫʩʪʷ ʰʝʩʪʴ ʥʝʜʝʣʴ ʧʨʦʚʦʜʠʣʘʩʴ 

ʧʦʚʪʦʨʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ ʨʘʩʪʚʦʨʦʤ, ʥʝ ʩʦʜʝʨʞʘʱʠʤ ʅɸʌ. ɻʠʙʨʠʜʠʟʘʮʠʷ 

ʣʠʤʬʦʮʠʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (Rottach A. et al., 2008). 

ʉʢʨʠʥʠʥʛ ʛʠʙʨʠʜʦʤ-ʧʨʦʜʫʮʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʀʌɸ ʩ ʢʦʥʲʶʛʘʪʘʤʠ 

ʮʝʣʝʚʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʠʥʝʨʪʥʦʛʦ ʧʝʧʪʠʜʘ ʩ ɹʉɸ. ʂʣʦʥʳ mAb, ʧʦʢʘʟʳʚʘʶʱʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ PMEPA1, ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʘʣʴʥʝʡʰʝʤʫ ʘʥʘʣʠʟʫ 

ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʙʣʦʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʨʠ ʢʣʦʥʘ ʛʠʙʨʠʜʦʤ, 

http://www.peptid.de/
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ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʘʥʪʠ-PMEPA1 mAb ʧʦʜʢʣʘʩʩʘ IgGXX (10A7 - IgG2c, 2E1 - IgG2b, 

6C6 - IgG2a). ʆʯʠʩʪʢʘ ʧʨʝʧʘʨʘʪʦʚ ʘʥʪʠʪʝʣ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʘʬʬʠʥʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ ʢʦʣʦʥʢʝ HiTrap MabSelect (GE Healthcare). 

 

2.6 ʀʤʤʫʥʦʙʣʦʪʠʥʛ 

 

ʆʙʨʘʟʮʳ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʨʘʢ ʞʝʣʫʜʢʘ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠ ʭʨʘʥʠʣʠʩʴ ʧʨʠ ï80 Áʉ ʜʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɿʘʤʦʨʦʞʝʥʥʳʡ ʦʙʨʘʟʝʮ (ʤʘʩʩʘ ʦʙʨʘʟʮʘ ʚ ʩʨʝʜʥʝʤ 170 ʤʛ) 

ʧʦʤʝʱʘʣʠ ʚ ʦʭʣʘʞʜʝʥʥʫʶ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʛʠʣʴʟʫ ʜʠʩʤʝʤʙʨʘʪʦʨʘ Mikro-

Dismembrator U (Sartorius, ɻʝʨʤʘʥʠʷ). ʆʙʨʘʟʝʮ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʧʨʠ ʯʘʩʪʦʪʝ 

ʚʩʪʨʷʭʠʚʘʥʠʷ 2000 ʢɻʮ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥʫʪ. ʇʦʣʫʯʝʥʥʳʡ ʛʦʤʦʛʝʥʘʪ ʪʢʘʥʠ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʦʭʣʘʞʜʝʥʥʳʝ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʧʨʦʙʠʨʢʠ ʠ ʭʨʘʥʠʣʠ ʧʨʠ ï80 Áʉ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʝʣʢʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʙʫʬʝʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ 0,1% SDS, 5 M Urea, 2 M Thiourea, 50 mM 

DTT, PBS, pH 7,4. ʉʦʣʶʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʠ ʦʙʨʘʙʦʪʢʝ 

ʫʣʴʪʨʘʟʚʫʢʦʤ. ʇʨʠʤʝʥʷʣʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʛʦʤʦʛʝʥʠʟʘʪʦʨ VCX-130-220 (Sonics & 

Materials, Inc.), ʚ ʨʝʞʠʤʝ 1 ʤʠʥ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʫʣʴʩʘʮʠʠ (10 ʩʝʢʫʥʜ 

ʧʘʫʟʘʤʠ ʤʝʞʜʫ ʮʠʢʣʘʤʠ), ʚ ʧʷʪʠ ʧʦʚʪʦʨʘʭ. ʀʥʪʝʥʩʠʚʥʦ ʚʩʪʨʷʭʠʚʘʣʠ ʦʙʨʘʟʮʳ ʥʘ 

ʚʦʨʪʝʢʩʝ ʧʨʠ 3500 ʦʙʦʨʦʪʘʭ, ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥʫʪ (ʩ 2 ʤʠʥʫʪʥʳʤʠ ʧʘʫʟʘʤʠ ʤʝʞʜʫ 

ʮʠʢʣʘʤʠ), ʚ ʧʷʪʠ ʧʦʚʪʦʨʘʭ. ɿʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚʩʪʨʷʭʠʚʘʥʠʝ ʥʘ ʰʝʡʢʝʨʝ, ʧʨʠ 

+4 ʉ̄ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʥʝ ʨʘʩʪʚʦʨʠʚʰʠʭʩʷ ʯʘʩʪʠʮ ʦʙʨʘʟʮʳ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ, ʧʨʠ 13,200 ʦʙ/ʤʠʥ, ʧʨʠ +15 ʉ̄ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ʉʫʧʝʨʥʘʪʘʥʪʳ 

ʦʪʙʠʨʘʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ, ʦʩʘʜʢʠ ʨʘʩʪʚʦʨʷʣʠ ʚ 100 ʤʢʣ PBS, pH 7.4. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʪʨʘʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ 10 ʤʢʛ ʙʝʣʢʘ ʚ 10 ʤʢʣ, ʧʦʜʚʝʨʛʘʣʠ 

ʨʘʟʜʝʣʝʥʠʶ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʧʦ ʤʝʪʦʜʫ ʃʵʤʤʣʠ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ (16%). 

ʇʦʩʣʝ ʨʘʟʜʝʣʝʥʠʷ ʙʝʣʢʠ ʧʦʜʚʝʨʛʘʣʠ ʵʣʝʢʪʨʦʧʝʨʝʥʦʩʫ ʥʘ ʧʦʣʠʚʠʥʠʣ-ʜʠʬʪʦʨʠʜʥʫʶ 

ʤʝʤʙʨʘʥʫ Immobilon-P Transfer Membrane (Millipore, ʉʐɸ), ʠʩʧʦʣʴʟʫʷ mini Trans-

Blot transfer cell (Bio-Rad, ʉʐɸ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʝʩʪʠʨʫʝʤʳʭ ʧʦʣʠʧʝʧʪʠʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʝʣʢʦʚʦʛʦ 

http://labinstruments.su/partners/detail.php?ID=338
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ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ACTB (actin B) (ThermoScientific, ʉʐɸ). ʄʝʤʙʨʘʥʫ ʧʦʩʣʝ 

ʵʣʝʢʪʨʦʧʝʨʝʥʦʩʘ ʙʝʣʢʦʚ ʩʤʘʯʠʚʘʣʠ ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʟʘʪʝʤ ʧʨʦʤʳʚʘʣʠ ʚ 

ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ɺ ʢʦʥʪʝʡʥʝʨ ʧʦʤʝʱʘʣʠ ʙʣʦʢʠʨʫʶʱʠʡ ʙʫʬʝʨ (PBS, 1% 

Tween-20 ʠ 5% ʦʙʝʟʞʠʨʝʥʥʦʝ ʩʫʭʦʝ ʤʦʣʦʢʦ) ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. 

ɿʘʪʝʤ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ʧʝʨʚʠʯʥʳʭ ʘʥʪʠʪʝʣ (ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʨʘʟʚʝʜʝʥʠʠ) ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ʇʨʦʤʳʚʘʣʠ 3 ʨʘʟʘ ʚ ʪʝʯʝʥʠʝ 30 

ʩʝʢʫʥʜ 30 ʤʣ PBS ʩ 0,01% Tween-20. ʀʥʢʫʙʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ʚʪʦʨʠʯʥʳʭ ʘʥʪʠʪʝʣ 

(ʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʨʘʟʚʝʜʝʥʠʠ) ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ɿʘʪʝʤ 

ʧʨʦʤʳʚʘʣʠ 3 ʨʘʟʘ 30 ʤʣ ʨʘʩʪʚʦʨʦʤ PBS-T. ʉʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʚʳʷʚʣʷʣʠ ʥʘ 

ʧʣʝʥʢʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʭʝʤʦʣʶʤʠʥʝʩʮʝʥʮʠʠ ʩ ʧʦʤʦʱʴʶ ECL Plus Western Blotting 

Detection System. ɼʣʷ ʵʪʦʛʦ ʤʝʤʙʨʘʥʫ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʤʥʦʪʝ ʚ ʩʤʝʩʠ ʨʝʘʛʝʥʪʦʚ 

Solution A ʠ Solution B (ʩʤʝʩʴ ʚ ʧʨʦʧʦʨʮʠʠ 40:1) ʚ ʨʘʩʯʝʪʝ 100 ʤʢʣ ʩʤʝʩʠ ʥʘ 1 ʩʤ
2
 

ʤʝʤʙʨʘʥʳ. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʧʣʝʥʢʫ ï 4 ʤʠʥ. ʇʣʝʥʢʫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ ʧʨʦʷʚʠʪʝʣʷ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʦʣʦʩ, ʘ ʟʘʪʝʤ 

ʚ ʨʘʩʪʚʦʨ ʬʠʢʩʘʪʦʨʘ ʥʘ 2 ʤʠʥ.  

 

2.7 ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

  

ɼʣʷ ʨʘʩʧʨʘʚʣʝʥʠʷ ʩʨʝʟʦʚ ʩʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʦʤʝʱʘʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

56 ʉ̄ ʥʘ 30 ʤʠʥʫʪ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʙʫʬʝʨ ʜʣʷ ʜʝʤʘʩʢʠʨʦʚʢʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɼʝʤʘʩʢʠʨʦʚʦʯʥʳʤ ʙʫʬʝʨʦʤ ʟʘʧʦʣʥʷʣʠʩʴ ʢʦʥʪʝʡʥʝʨʳ (2 ʰʪ.) ʜʣʷ 

ʜʝʤʘʩʢʠʨʦʚʢʠ ʧʦ 200 ʤʣ ʙʫʬʝʨʘ ʚ ʢʘʞʜʦʤ. ʇʨʦʚʦʜʠʣʘʩʴ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʩʨʝʟʦʚ - 

ʧʝʨʝʤʝʱʘʣʠʩʴ ʩʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʚ ʢʩʠʣʦʣ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 39 ʉ̄) ï 3 ʧʦʨʮʠʠ ʧʦ 

10 ʤʠʥʫʪ. ɿʘʪʝʤ, ʩʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʧʠʨʪʘʤ (96 ʉ̄) ï 3 ʧʦʨʮʠʠ ʧʦ 

5 ʤʠʥʫʪ, ʩʪʝʢʣʘ ʧʦʤʝʱʘʣʠʩʴ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʥʘ 5 ʤʠʥʫʪ, ʧʨʦʛʨʝʚʘʣʘʩʴ 

ʤʠʢʨʦʚʦʣʥʦʚʘʷ ʧʝʯʴ (ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʢʦʥʪʝʡʥʝʨ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ  

(200 ʤʣ) ʚʥʫʪʨʴ ʧʝʯʠ ʠ ʥʘʛʨʝʚʘʣʩʷ 5 ʤʠʥʫʪ ʧʨʠ 60% ʤʦʱʥʦʩʪʠ ʧʝʯʠ). ɺʳʭʦʜʥʘʷ 

ʤʦʱʥʦʩʪʴ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ ʩʦʩʪʘʚʣʷʣʘ 800 ɺʪ. ʉʪʝʢʣʘ ʧʦʤʝʱʘʣʠʩʴ ʚ 

ʜʝʨʞʘʪʝʣʠ ʜʣʷ ʩʪʝʢʦʣ ʠ ʧʝʨʝʤʝʱʘʣʠʩʴ ʚ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʜʝʤʘʩʢʠʨʦʚʢʠ.  

ɺ ʢʦʥʪʝʡʥʝʨʝ ʥʘʭʦʜʠʣʩʷ ʮʠʪʨʘʪʥʳʡ ʙʫʬʝʨ (ʨʅ=6,0), ʢʦʪʦʨʳʡ ʩʣʫʞʠʣ ʙʫʬʝʨʦʤ ʜʣʷ 
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ʜʝʤʘʩʢʠʨʦʚʢʠ ʘʥʪʠʛʝʥʦʚ. ʉʪʘʚʠʣʠ ʢʦʥʪʝʡʥʝʨʳ ʚʥʫʪʨʴ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ ʚ 

ʮʝʥʪʨ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʢʣʶʯʘʣʠ ʤʠʢʨʦʚʦʣʥʦʚʫʶ ʧʝʯʴ ʥʘ 5 ʤʠʥ 

ʧʨʠ 60% ʦʪ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ ʧʝʯʠ. ɼʘʣʝʝ, ʦʩʪʘʚʣʷʣʠ ʧʝʯʴ ʥʘ 1 ʤʠʥʫʪʫ ʩ ʦʪʢʨʳʪʦʡ 

ʜʚʝʨʮʝʡ, ʟʘʪʝʤ, ʧʨʦʜʦʣʞʘʣʠ ʥʘʛʨʝʚ ʧʨʠ 30% ʦʪ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ ʧʝʯʠ ʝʱʝ 14 

ʤʠʥʫʪ. ʂʦʥʪʝʡʥʝʨʳ ʦʩʪʘʚʣʷʣʠ ʦʩʪʳʚʘʪʴ 30 ʤʠʥʫʪ. ʉʪʝʢʣʘ ʠʟ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ 

ʜʝʤʘʩʢʠʨʦʚʢʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʜʝʨʞʘʪʝʣʠ ʜʣʷ ʩʪʝʢʦʣ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʦʤʳʚʦʯʥʦʤ 

ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ, ʧʨʦʤʳʚʘʣʠ ʚ 2 ʧʦʨʮʠʷʭ ʧʦ 5 ʤʠʥʫʪ. ʉʨʝʟʳ ʦʙʚʦʜʠʣʠ 

ʛʠʜʨʦʬʦʙʥʳʤ ʢʘʨʘʥʜʘʰʦʤ ʠ ʥʘʥʦʩʠʣʠ ʨʝʘʛʝʥʪ ʙʣʦʢʠʨʫʶʱʠʡ ʵʥʜʦʛʝʥʥʫʶ 

ʧʝʨʦʢʩʠʜʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (Peroxidase blocking reagent) (Dako, ɼʘʥʠʷ) ʥʘ 5 ʤʠʥʫʪ. 

ʉʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʦʤʝʱʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʚ 1 ʧʦʨʮʠʶ ʥʘ 5 ʤʠʥʫʪ. 

ʉʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʤʳʚʘʣʠ ʚ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʚ 1 ʧʦʨʮʠʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. 

ʈʘʩʪʚʦʨʳ ɸʊ ʛʦʪʦʚʠʣʠ ʚ 1% ʨʘʩʪʚʦʨʝ BSA ʚ 0,9% ʨʘʩʪʚʦʨʝ NaCl ʠ ʥʘʥʦʩʠʣʠ ʥʘ 

ʩʨʝʟʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʤʢʛ/ʤʣ ʥʘ 1 ʯ. ʉʚʷʟʘʚʰʠʝʩʷ ʘʥʪʠʪʝʣʘ ʚʳʷʚʣʷʣʠ, 

ʠʩʧʦʣʴʟʫʷ ʢʦʟʴʠ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʩʫʤʤʘʨʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʨʳʩʳ, 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʩ ʧʝʨʦʢʩʠʜʘʟʦʡ ʭʨʝʥʘ, ʚ ʨʘʟʚʝʜʝʥʠʠ 1:100, ʨʘʩʪʚʦʨ ʢʦʪʦʨʳʭ 

ʥʘʥʦʩʠʣʠ ʥʘ ʩʨʝʟʳ ʥʘ 30 ʤʠʥ. ʉʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʤʳʚʘʣʠ ʚ ʧʨʦʤʳʚʦʯʥʦʤ 

ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʚ 2 ʧʦʨʮʠʷʭ ʧʦ 5 ʤʠʥʫʪ. ʅʘʥʦʩʠʣʘʩʴ ʚʠʟʫʘʣʠʟʠʨʫʶʱʘʷ 

ʩʠʩʪʝʤʘ. ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʣʠʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʚʠʟʫʘʣʠʟʘʮʠʠ (BioGenex, ʉʐɸ) 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʫʩʠʣʠʪʝʣʷ ʩʠʛʥʘʣʘ (Super Enhancer), ʥʘʥʦʩʷʱʝʛʦʩʷ ʧʝʨʚʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʳ ʥʘ 20 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 ʉ̄. ʉʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ 

ʧʨʦʤʳʚʘʣʠʩʴ ʚ ʧʨʦʤʳʚʦʯʥʦʤ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʚ 2 ʧʦʨʮʠʷʭ ʧʦ 5 ʤʠʥʫʪ. ɿʘʪʝʤ, 

ʥʘʥʦʩʠʣʩʷ ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʠʤʝʨ (S-S Polymer) ʥʘ 30 

ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 ʉ̄. ʉʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʤʳʚʘʣʠʩʴ ʚ ʧʨʦʤʳʚʦʯʥʦʤ 

ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʚ 2 ʧʦʨʮʠʷʭ ʧʦ 5 ʤʠʥʫʪ. ɼʘʣʝʝ, ʥʘʥʦʩʠʣʩʷ ʨʘʩʪʚʦʨ ɼɸɹ 

(ʜʠʘʤʠʥʦʙʝʥʟʠʜʠʥʘ). ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʞʠʜʢʠʡ ɼɸɹ (Dako, ɼʘʥʠʷ), ʢʦʪʦʨʳʡ 

ʛʦʪʦʚʠʣʩʷ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ. ʂ 1 ʤʣ ɼɸɹ-ʙʫʬʝʨʘ ʜʦʙʘʚʣʷʣʘʩʴ 1 ʢʘʧʣʷ ɼɸɹ-

ʭʨʦʤʦʛʝʥʘ (ɼɸɹ-ʙʫʬʝʨ ʠ ɼɸɹ-ʭʨʦʤʦʛʝʥ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʥʘʙʦʨʘ), ʠʥʢʫʙʠʨʦʚʘʣʠ 5 

ʤʠʥʫʪ ʧʨʠ ʢʦʥʪʨʦʣʝ ʧʦʷʚʣʝʥʠʷ ʦʢʨʘʩʢʠ (ʭʦʜʘ ʨʝʘʢʮʠʠ) ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ʉʪʝʢʣʘ 

ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʤʳʚʘʣʠʩʴ ʚ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. ʉʨʝʟʳ ʜʦʢʨʘʰʠʚʘʣʠʩʴ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʚ ʪʝʯʝʥʠʝ 6 ʩʝʢʫʥʜ. ʉʪʝʢʣʘ ʩ ʦʢʨʘʰʝʥʥʳʤʠ ʩʨʝʟʘʤʠ ʧʦʤʝʱʘʣʠʩʴ 
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ʚ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʚʦʜʫ ʥʘ 10 ʤʠʥʫʪ. ʉʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʧʠʨʪʘʤ 

(96ʻ) ʚ 3 ʧʦʨʮʠʷʭ ʧʦ 5 ʤʠʥʫʪ. ɿʘʪʝʤ ʩʪʝʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʪʦʣʫʦʣʫ  

ʚ 3 ʧʦʨʮʠʷʭ ʧʦ 5 ʤʠʥʫʪ. ɼʘʣʝʝ ʩʨʝʟʳ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʢʘʥʘʜʩʢʠʡ ʙʘʣʴʟʘʤ. ʉʪʝʢʣʘ 

ʤʘʨʢʠʨʦʚʘʣʠʩʴ ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ.  

 

2.8 ʂʣʦʥʠʨʦʚʘʥʠʝ ʛʝʥʘ PMEPA1 ʚ ʵʢʩʧʨʝʩʩʠʦʥʥʳʡ ʚʝʢʪʦʨ 

 

ʕʢʩʧʨʝʩʩʠʦʥʥʘʷ ʧʣʘʟʤʠʜʘ pcDNA3.1-V5-His-A (Invitrogen), ʥʝʩʫʱʘʷ ʛʝʥ 

ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ PMEPA1 ʠʟʦʬʦʨʤʳ 2 ʙʳʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʧʨʦʬʝʩʩʦʨʦʤ 

Mitsuyasu Kato (University of Tsukuba Ŀ School of Medicine and Medical Sciences) 

(Watanabe et al., 2010). ʉʫʙʢʣʦʥʠʨʦʚʘʥʠʝ ʮʝʣʝʚʦʡ ʚʩʪʘʚʢʠ ʚ ʚʝʢʪʦʨ pIRES2-EGFP 

ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ɿɸʆ ɽʚʨʦʛʝʥ (ʄʦʩʢʚʘ). ʉʘʡʪʳ ʨʝʩʪʨʠʢʮʠʠ: Nho1, 

EcoRI. ʅʘʨʘʙʦʪʢʘ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʚ ʢʣʝʪʢʘʭ ʰʪʘʤʤʘ DH5Ŭ E. 

coli ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʣʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ Plasmid Midiprep (ɽʚʨʦʛʝʥ, 

ʈʦʩʩʠʷ). 

 

 

2.9 ʀʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʘʥʪʠʪʝʣ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ c PMEPA1 ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʜʣʷ ʘʥʘʣʠʟʘ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʝʪʢʠ ʣʠʥʠʠ HEK293T. ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʠʤʝʥʷʣʠʩʴ ʢʣʝʪʢʠ ʵʪʦʡ ʞʝ ʣʠʥʠʠ, ʪʨʘʥʩʬʝʮʠʨʦʚʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʚʝʢʪʦʨʘ 

pIRES, ʥʝʩʫʱʝʛʦ ʛʝʥ ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ PMEPA1 ʠʟʦʬʦʨʤʳ 2 (ʨʠʩʫʥʦʢ 2).  

ʊʨʘʥʩʬʝʢʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʢʘʣʴʮʠʡ-ʬʦʩʬʘʪʥʳʤ ʤʝʪʦʜʦʤ. ɿʘ ʜʝʥʴ ʜʦ 

ʪʨʘʥʩʬʝʢʮʠʠ ʚʳʩʦʢʦ-ʢʦʥʬʣʶʵʥʪʥʘʷ ʢʫʣʴʪʫʨʘ ʢʣʝʪʦʢ HEK293T ʧʝʨʝʩʝʚʘʣʘʩʴ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:15 ʥʘ 6-ʣʫʥʦʯʥʳʡ ʧʣʘʥʰʝʪ ʩ ʧʦʤʝʱʝʥʥʳʤʠ ʥʘ ʜʥʦ ʩʪʝʨʠʣʴʥʳʤʠ 

ʧʨʝʜʤʝʪʥʳʤʠ ʩʪʝʢʣʘʤʠ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 37 Áʉ ʠ 5% ʩʦʜʝʨʞʘʥʠʠ 

ʉʆ2. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ DMEM c 10% FBS. ʅʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ 

ʧʦʩʣʝ ʧʝʨʝʩʝʚʘ ʩʨʝʜʘ ʟʘʤʝʥʷʣʘʩʴ ʩʚʝʞʝʡ (ʧʦ 1,4 ml ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ). ɺ 6 

ʩʪʝʨʠʣʴʥʳʭ ʧʨʦʙʠʨʦʢ ʨʘʟʣʠʚʘʣʦʩʴ ʧʦ 86 ɛl 1X HBS. ɿʘʪʝʤ ʚ HBS ʚʥʦʩʠʣʦʩʴ 5,1 ɛg 

http://www.researchgate.net/profile/Mitsuyasu_Kato
http://www.researchgate.net/institution/University_of_Tsukuba
http://www.researchgate.net/institution/University_of_Tsukuba/department/School_of_Medicine_and_Medical_Sciences
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ʠʪʦʛʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ pDNA. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ ʭʦʨʦʰʦ ʧʝʨʝʤʝʰʠʚʘʣʦʩʴ. 

ɿʘʪʝʤ ʚ ʨʘʩʪʚʦʨ ʜʦʙʘʚʣʷʣʠ 5,1 ɛg 2,5M CaCl2. ʉʦʜʝʞʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 20 ʤʠʥʫʪ. ɿʘʪʝʤ ʨʘʩʪʚʦʨ ʧʦ ʢʘʧʣʷʤ ʨʘʚʥʦʤʝʨʥʦ 

ʚʥʦʩʠʣʠ ʚ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ. ʌʠʢʩʘʮʠʶ ʢʣʝʪʦʢ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ɺʝʢʪʦʨ pIRES-EGFP, ʥʝʩʫʱʠʡ ʛʝʥ ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ ʙʝʣʢʘ PMEPA1 

 

ʂʣʝʪʢʠ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʧʦʢʨʦʚʥʳʭ ʩʪʝʢʣʘʭ, ʧʨʦʤʳʚʘʣʠ PBS (0,14 M NaCl, 

2,7 ʤM KCl, 8,1 ʤM Na2HPO4, 1,5 ʤM KH2PO4; ʨʅ 7,4) (3Ĭ5 ʤʠʥ). ʌʠʢʩʘʮʠʷ ʠ 

ʧʝʨʤʝʘʙʠʣʠʟʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʘʙʩʦʣʶʪʥʳʤ ʘʮʝʪʦʥʦʤ ʧʨʠ ï20 ÁC ʚ ʪʝʯʝʥʠʝ 5 

ʤʠʥʫʪ. ʇʦʩʣʝ ʪʨʝʭʢʨʘʪʥʦʡ ʧʨʦʤʳʚʢʠ ʚ PBS (ʧʦ 10 ʤʠʥ) ʧʨʦʚʦʜʠʣʩʷ ʙʣʦʢ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʚʷʟʳʚʘʥʠʷ 1% ʨʘʩʪʚʦʨʦʤ ɹʉɸ ʚ PBS (1 ʯ). ɸʥʪʠʪʝʣʘ ʢ 

PMEPA1 ʨʘʟʚʦʜʠʣʠ 1:200 ʚ 1% ɹʉɸ. ʅʘ ʢʘʞʜʦʝ ʩʪʝʢʣʦ ʥʘʥʦʩʠʣʦʩʴ ʧʦ 50 ʤʢʣ 

ʨʘʩʪʚʦʨʘ. ʀʥʢʫʙʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦ ʚʣʘʞʥʦʡ ʢʘʤʝʨʝ ʚ 

ʪʝʯʝʥʠʝ 2 ʯ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʤʳʚʢʦʡ ʚ 0,1% ɹʉɸ (3ʭ10 ʤʠʥ). ɺ ʢʘʯʝʩʪʚʝ 

ʘʥʪʠʚʠʜʦʚʳʭ ʢʦʥʲʶʛʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʚʝʯʴʠ ʘʥʪʠʪʝʣʘ ʢ IgG ʢʨʦʣʠʢʘ, 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʩ FITC ʚ ʨʘʟʚʝʜʝʥʠʠ 1:300 (Sigma Aldrich). ʀʥʢʫʙʘʮʠʶ 
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ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 2ʭ ʯʘʩʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦ ʚʣʘʞʥʦʡ ʢʘʤʝʨʝ, 

ʧʦʩʣʝ ʯʝʛʦ ʢʣʝʪʢʠ ʧʨʦʤʳʚʘʣʠ 0,1% ɹʉɸ (3ʭ10ʤʠʥ). ɿʘʪʝʤ ʧʦʢʨʦʚʥʳʝ ʩʪʝʢʣʘ 

ʦʧʫʩʢʘʣʠʩʴ ʥʘ ʩʨʝʜʫ ʜʣʷ ʤʠʢʨʦʢʦʧʠʨʦʚʘʥʠʷ VECTASHIELD ʩ ʢʨʘʩʠʪʝʣʝʤ DAPI 

(Vector Labs). ʇʦʩʣʝʜʫʶʱʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Axioimager Z1 ʩ ʩʠʩʪʝʤʦʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʦʥʪʨʘʩʪʥʦʩʪʠ ApoTome (Carl Zeiss). ʀʟʦʙʨʘʞʝʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʢʘʤʝʨʳ AxioCam MRm (Carl Zeiss).  



67 

 

ɻʃɸɺɸ 3 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 

3.1 ʇʦʠʩʢ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ ʈɾ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ ʤʈʅʂ ʠ ʤʠʢʨʦʈʅʂ  

 

ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʜʚʦʡʥʦʤ ʦʪʙʦʨʝ ï 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʪʘʢ 

ʠ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʩʣʷʮʠʠ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʤʠʢʨʦʈʅʂ, 

ʢʘʢ ʩ ʧʦʥʠʞʝʥʥʳʤ, ʪʘʢ ʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʠ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦʠʩʢʘ ʧʨʠ ʘʥʘʣʠʟʝ ʦʢʦʣʦ 100 ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 90 ʤʠʢʨʦʈʅʂ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ, ʜʣʷ 55 

ʤʠʢʨʦʈʅʂ ʧʦʢʘʟʘʥʦ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʷʭ: 

hsa-let-7, hsa-miR-101, miR-122a, miR-126, miR-128b, miR-129, miR-133b, 

miR-139-5p, miR-141, miR-143, miR-145, miR-148, miR-148a, miR-152, miR-155, 

miR-15b, miR-16, miR-188, miR-192, miR-215, miR-195, miR-196a, miR-196b, miR-

197, miR-19b, miR-200, miR-212, miR-218, miR-24, miR-27a, miR-29, miR-31, miR-

331-3p, miR-338, miR-370, miR-375, miR-378, miR-383, miR-433, miR-451, miR-

490, miR-497, miR-503, miR-512-5p, miR-545, miR-551a, miR-567, miR-575, miR-

611, miR-630, miR-649, miR-652, miR-663, miR-768-3p, miR-9; 

 35 ʤʠʢʨʦʈʅʂ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ: hsa-miR-106a, miR-20a, 

miR-20b, miR-21, miR-212, miR-221, miR-222, miR-23a, miR-25, miR-26b, miR-27a, 

miR-30a-5b, miR-320, miR-340, miR-34b, miR-34c, miR-379, miR-409-3p, miR-421, 

miR-432, miR-518b, miR-650, miR-658, miR-93. 

ɿʘʪʝʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʈʅʂ-ʤʠʰʝʥʝʡ 

ʚʳʙʨʘʥʥʳʭ ʤʠʢʨʦʈʅʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ TargetScan 

(http://www.targetscan.org.) ʠ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʘʨ ʤʈʅʂ-ʤʠʢʨʦʈʅʂ. 

ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʡ ʧʘʨʝ ʤʠʢʨʦʈʅʂ-ʤʈʅʂ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʯʠʩʣʦ e  (score ʚ 

TargetScan), ʦʪʨʘʞʘʶʱʝʝ ʢʘʢ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ, ʪʘʢ ʠ ʫʨʦʚʝʥʴ ʚʣʠʷʥʠʷ 

ʤʠʢʨʦʈʅʂ ʥʘ ʪʨʘʥʩʣʷʮʠʶ ʜʘʥʥʦʡ ʤʈʅʂ-ʤʠʰʝʥʠ. 

http://www.targetscan.org/
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ɼʣʷ 15998 ʛʝʥʦʚ ʠʟ ʚʩʝʛʦ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʠʤʝʣʘʩʴ ʭʦʪʷ ʙʳ ʦʜʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʝʛʫʣʠʨʫʶʱʘʷ ʤʠʢʨʦʈʅʂ ʠʟ ʩʧʠʩʢʘ ʦʪʦʙʨʘʥʥʳʭ (ʩʦ ʚʩʝʤʠ , 

ʚʢʣʶʯʘʷ ʠ ʢʨʘʡʥʝ ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ). ʀʟ ʥʠʭ ʚʳʷʚʣʝʥʦ 934 ʛʝʥʘ, ʢʦʜʠʨʫʶʱʠʭ 

ʩʝʢʨʝʪʦʨʥʳʝ ʙʝʣʢʠ. ʀʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʡ ʩʢʦʨʠʥʛ-ʬʫʥʢʮʠʠ S ʠʟ ʥʠʭ ʦʪʦʙʨʘʥʦ 100 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʠ ʧʦʤʦʱʠ ʚʝʙ-ʨʝʩʫʨʩʘ GeneHub GEPIS (Gene 

Expression Profiling In Silico) (Zhang et al., 2007) ʚ dbEST ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʢʣʦʥʦʚ ʜʣʷ ʢʣʦʥʦʪʝʢ ʥʦʨʤʘʣʴʥʦʡ ʠ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ, ʧʨʠ ʧʦʤʦʱʠ Oncomine ï 

ʦʞʠʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʪʘ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʦʮʝʥʢʘ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʯʠʧʦʚ (Chen 

et al., 2003). 

ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʤʈʅʂ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ SAGE 

(ʪʘʙʣʠʮʘ 5). ɺ ʢʘʯʝʩʪʚʝ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʦʪʦʙʨʘʥʦ 16 ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʩʝʢʨʝʪʦʨʥʳʝ ʙʝʣʢʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʪʨʘʥʩʣʷʮʠʠ: WNT4, FGF12, NID2, LOXL2, SGCB, EFEMP1, SPON1, F8, LOX, 

CTGF, C2, MMP11, TNC, IGF2, HSPG2.  
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ʊʘʙʣʠʮʘ 5 ï ʇʝʨʝʯʝʥʴ ʙʝʣʢʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʷʭ 

ʞʝʣʫʜʢʘ 

ɹʝʣʦʢ S i
-eä  

j
+eä  i j 

WNT4 1,291 1,862 0,285 11 2 

FGF12 1,579 2,764 0,592 9 2 

NID2 1,403 2,534 0,565 6 2 

LOXL2 1,354 1,884 0,265 7 1 

SGCB 2,126 3,856 0,865 12 4 

EFEMP1 1,146 1,748 0,301 6 1 

SPON1 2,683 3,499 0,408 10 2 

F8 2,327 2,832 0,252 11 1 

LOX 1,974 1,974 0 5 0 

CTGF 1,761 2,622 0,430 8 1 

C2 1,330 1,860 0,265 5 1 

MMP11 1,301 1,301 0 6 0 

TNC 1,143 1,940 0,399 3 2 

IGF2 1,044 2,605 0,781 12 2 

HSPG2 1,194 1,194 0 4 0 

 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʟ ʥʠʭ ʦʪʤʝʯʝʥʳ ʛʝʥʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʢʣʶʯʝʚʳʤʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʬʫʥʢʮʠʷʤʠ: 

1. WNT4 ï ʵʪʦʪ ʩʝʢʨʝʪʦʨʥʳʡ ʩʠʛʥʘʣʴʥʳʡ ʙʝʣʦʢ, ʢʦʜʠʨʫʝʤʳʡ 

ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʛʝʥʦʤ WNT4, ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʦʥʢʦʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ. ʆʥ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʚʠʪʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ 

ʢʣʝʪʦʢ. ɽʛʦ ʫʯʘʩʪʠʝ ʚ ʦʥʢʦʛʝʥʝʟʝ ʧʦʢʘʟʘʥʦ ʜʣʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ 

ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʳ. 

2. FGF12 ï ʬʘʢʪʦʨ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ. ʏʣʝʥʳ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʤʠʪʦʛʝʥʥʫʶ ʢʣʝʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʚʳʞʠʚʘʥʠʝ ʢʣʝʪʦʢ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʞʝ ʦʥʠ ʚʦʚʣʝʯʝʥʳ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʨʦʩʪ 
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ʢʣʝʪʦʢ, ʤʦʨʬʦʛʝʥʝʟ, ʨʝʧʘʨʘʮʠʶ ʪʢʘʥʠ, ʦʧʫʭʦʣʝʚʳʡ ʨʦʩʪ ʠ ʠʥʚʘʟʠʶ. ɼʣʷ ʵʪʦʛʦ 

ʙʝʣʢʘ ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʢʘ ʣʝʛʢʦʛʦ ʠ ʧʠʱʝʚʦʜʘ. 

3. EFEMP1 ï ʛʣʠʢʦʧʨʦʪʝʠʥ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʯʣʝʥ ʩʝʤʝʡʩʪʚʘ 

ʬʠʙʫʣʠʥʦʚ. ɻʝʥ ʩʦʜʝʨʞʠʪ ʪʘʥʜʝʤʥʳʝ ʧʦʚʪʦʨʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ 

ʛʝʥʘ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ. ʇʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚ 

ʛʣʠʦʤʘʭ, ʩʯʠʪʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʦʥ ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ ʩʪʝʧʝʥʴ ʠʥʚʘʟʠʚʥʦʩʪʠ ʵʪʦʛʦ ʪʠʧʘ 

ʦʧʫʭʦʣʝʡ. ʆʜʥʘʢʦ ʜʣʷ ʨʷʜʘ ʜʨʫʛʠʭ ʦʧʫʭʦʣʝʡ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʝʛʦ 

ʵʢʩʧʨʝʩʩʠʠ: ʜʣʷ ʨʘʢʘ ʧʝʯʝʥʠ ʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 

4. CTGF ï ʤʠʪʦʛʝʥ, ʩʝʢʨʝʪʠʨʫʝʤʳʡ ʩʦʩʫʜʠʩʪʳʤ ʵʥʜʦʪʝʣʠʝʤ. ʉʦʜʝʡʩʪʚʫʝʪ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʭʦʥʜʨʦʮʠʪʦʚ. ʋʯʘʩʪʚʫʝʪ ʚ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ. 

ʇʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʢʘ. 

5. HSPG2 ï ʧʨʦʪʝʦʛʣʠʢʘʥ, ʫʯʘʩʪʚʫʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʢʣʝʪʦʯʥʳʭ 

ʧʨʦʮʝʩʩʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʦʥ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ (ʥʘʧʨʠʤʝʨ, FGF2 ʠʣʠ FGF12), ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʪʠʤʫʣʠʨʫʷ ʨʝʛʝʥʝʨʘʮʠʶ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʇʦʢʘʟʘʥʦ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʠʥʪʝʟʘ ʜʣʷ ʨʘʢʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʦʥʠʞʝʥʠʝ ï ʜʣʷ 

ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 

ʕʪʠ ʧʷʪʴ ʛʝʥʦʚ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʤʠʪʦʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʘʧʦʧʪʦʟ, ʤʠʛʨʘʮʠʷ, ʛʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʨʝʛʝʥʝʨʘʮʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʛʝʥʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʘʞʥʳʭ ʚ ʦʥʢʦʛʝʥʝʟʝ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʝʣʢʦʚ: TGFɓ 

(ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ ɓ) ʠ HSPG (ʛʝʧʘʨʘʥ-ʩʫʣʴʬʘʪ ʧʨʦʪʝʦʛʣʠʢʘʥ), 

ʠ, ʚʚʠʜʫ ʪʝʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ, ʚʦʚʣʝʯʝʥʳ ʚ ʵʪʠʦʧʘʪʦʛʝʥʝʟ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈɾ. ɼʣʷ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ 

ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʦʮʝʥʠʣʠ ʫʨʦʚʝʥʴ ʪʨʘʥʩʢʨʠʧʮʠʠ 

ʫʢʘʟʘʥʥʳʭ ʛʝʥʦʚ ʚ ʟʘʤʦʨʦʞʝʥʥʳʭ ʧʘʨʥʳʭ ʦʙʨʘʟʮʘʭ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ 

ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʤʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʩ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʆʊ-ʇʎʈ). 



71 

ʆʮʝʥʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ 

ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ, ʧʨʠʟʚʘʥʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʣʥʦ ʦʮʝʥʠʪʴ ʯʘʩʪʦʪʫ ʠ ʫʨʦʚʝʥʴ ʧʦʚʳʰʝʥʠʷ ʩʠʥʪʝʟʘ ʤʈʅʂ ʚ ʦʧʫʭʦʣʠ ʞʝʣʫʜʢʘ.  

ʇʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ Oncomine (https://www.oncomine.org/ 

resource/login.htm) (Rhodes DR., 2004) ʚ ʢʦʣʣʝʢʮʠʠ ʦʙʨʘʟʮʦʚ ʏʝʥʘ (Chen et al., 

2003). ɻʝʥʳ-ʢʘʥʜʠʜʘʪʳ ʜʣʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʠ ʜʠʬʬʫʟʥʦʛʦ ʧʦʜʪʠʧʦʚ ʈɾ ʦʪʙʠʨʘʣʠ ʥʘ ʦʩʥʦʚʝ:  

1) ʜʣʷ ʜʠʬʫʟʥʳʭ ʦʧʫʭʦʣʝʡ ï ʧʨʠʩʫʪʩʪʚʠʝ ʩʨʝʜʠ 1% ʛʝʥʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤ 

ʫʨʦʚʥʝʤ ʪʨʘʥʩʢʨʠʧʮʠʠ ʚ ʜʠʬʬʫʟʥʳʭ ʦʧʫʭʦʣʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ, ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚ ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʞʝʣʫʜʢʘ 

ʠʣʠ ʝʝ ʧʦʥʠʞʝʥʠʠ (P < 0?1, ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ);  

2) ʜʣʷ ʠʥʪʝʩʪʠʥʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ ʧʨʠʤʝʥʷʣʩʷ ʟʝʨʢʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʘʥʘʣʠʟʘ. 

ʀʩʭʦʜʥʳʡ ʥʘʙʦʨ ʛʝʥʦʚ-ʢʘʥʜʠʜʘʪʦʚ (91 ʛʝʥ) ʧʦʣʫʯʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʜʠʥʝʥʠʷ 

ʜʚʫʭ ʧʦʣʫʯʝʥʥʳʭ ʚʳʙʦʨʦʢ.  

ɿʘʪʝʤ ʥʘʙʦʨ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ ʯʘʩʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ 

ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ (14 ʛʝʥʦʚ ʜʣʷ ʧʦʠʩʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʩʝʢʨʝʮʠʷ 

ʢʦʪʦʨʳʭ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʢʨʦʚʦʪʦʢ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ 

ʥʠʞʝʦʧʠʩʘʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ) ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʛʝʥʳ (77 ʛʝʥʦʚ, ʜʣʷ ʧʦʠʩʢʘ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ).  

ʆʪʙʦʨ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʙʝʣʢʠ, ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʚ ʢʨʦʚʦʪʦʢ ʠʣʠ ʚʦ 

ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ:  

1) ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʜʠʨʫʝʤʦʛʦ ʙʝʣʢʘ ʚ ʙʘʟʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʝʢʨʝʮʠʠ ʙʝʣʢʦʚ (HUPO Plasma Proteome 

(http://www.hupo.org/research/hppp/) (Cottingham, 2006) ʠ Sys-BodyFluid 

(http://www.biosino.org/bodyfluid/home.jsp) (Li  et al., 2009) ʧʨʠʩʫʪʩʪʚʠʝ 

ʢʦʜʠʨʫʝʤʦʛʦ ʙʝʣʢʘ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʜʚʫʭ ʠʟ ʪʨʝʭ ʙʘʟ ʜʘʥʥʳʭ ʩʝʢʨʝʪʦʨʥʳʭ ʙʝʣʢʦʚ, 

ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ: 1) eSLDB (http://gpcr.biocomp.unibo. 

it/esldb/index.htm) (Pierleoni et al., 2007); 2) LOCATE (Sprenger et al., 2008) ʠ 

Babelomics (http://babelomics.org) (Al -Shahrour et al., 2008). ʀʟ ʥʘʙʦʨʘ 

ʩʝʢʨʝʪʠʨʫʝʤʳʭ ʙʝʣʢʦʚ ʙʳʣʠ ʫʜʘʣʝʥʳ ʚʦʩʝʤʴ ʛʝʥʦʚ ʢʦʜʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 

https://www.oncomine.org/%20resource/login.htm)
https://www.oncomine.org/%20resource/login.htm)
http://www.hupo.org/research/hppp/
http://www.biosino.org/bodyfluid/home.jsp
http://babelomics.org/
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ʠʟʦʬʦʨʤʳ ʢʦʣʣʘʛʝʥʦʚ, ʥʠʟʢʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʫʭʦʣʝʡ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʨʘʥʝʝ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʵʣʠʤʠʥʘʮʠʷ ʪʨʘʥʩʢʨʠʧʪʦʚ, ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ 

ʢʦʪʦʨʳʭ, ʦʮʝʥʠʚʘʝʤʳʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʣʦʥʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ dbEST 

(http://www.ncbi.nlm.nih.gov/dbEST/) ʚ ʢʣʝʪʢʘʭ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʣʝʡʢʦʮʠʪʘʭ ʠ 

ʩʦʩʫʜʘʭ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʫʩʨʝʜʥʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ ʚ ʦʧʫʭʦʣʝʚʳʭ 

ʪʢʘʥʷʭ ʞʝʣʫʜʢʘ. ɼʘʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʙʦʨʘ ʙʳʣ ʚʚʝʜʝʥ ʧʦʪʦʤʫ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʥʢʦʤʘʨʢʝʨʘ ʚ ʢʨʦʚʠ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʦʡ ʩʳʚʦʨʦʪʦʯʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʦʧʫʭʦʣʝʡ ʠ ʟʘʤʝʪʥʦ ʧʦʥʠʞʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʝʪʝʢʮʠʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ. ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʩʝʢʨʝʪʦʨʥʳʭ 

ʙʝʣʢʦʚ ʥʝ ʧʨʦʰʝʣ ʚʩʝ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ.  

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʦʪʙʠʨʘʣʠ ʪʦʣʴʢʦ ʪʝ ʛʝʥʳ-ʢʘʥʜʠʜʘʪʳ, ʚʝʣʠʯʠʥʘ I 

ʜʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ʢʘʢ ʤʠʥʠʤʫʤ 3.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩʝʤʴ ʛʝʥʦʚ, ʙʝʣʢʦʚʳʝ ʧʨʦʜʫʢʪʳ 

ʢʦʪʦʨʳʭ ʤʦʛʣʠ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʈɾ: GPNMB, SPARC, SULF1, 

CLDN4, AKR1B10, PMEPA1, INHBA. 

ɸʥʘʣʠʟ ʙʘʟ ʜʘʥʥʳʭ Gene Ontology ʠ TCGA ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʪʙʦʨ 

ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʳʚʦʨʦʪʦʯʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʢʘ ʞʝʣʫʜʢʘ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦ-ʇʎʈ ʪʝʭʥʦʣʦʛʠʠ (ʅʠʢʠʪʠʥʘ ʠ ʜʨ., 

2014). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ TCGA ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʨʝʩʫʨʩʦʤ, 

ʦʙʲʝʜʠʥʷʶʱʠʤ ʜʘʥʥʳʝ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʭ, ʵʢʟʦʤʥʳʭ ʠ ʤʝʪʠʣʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʦʣʝʝ ʯʝʤ ʜʣʷ 15 ʚʠʜʦʚ ʟʣʦʢʘʯʝʪʩʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ.  

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʪʙʠʨʘʣʠ ʙʝʣʢʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʝ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ, ʘ ʪʘʢʞʝ ʚ ʩʦʩʪʘʚʝ ʵʥʜʦʩʦʤ, ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʨʘʟʫʶʪʩʷ ʵʢʟʦʩʦʤʳ, ʤʘʩʩʦʚʦ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʚ ʢʨʦʚʦʪʦʢ ʦʧʫʭʦʣʝʚʳʤʠ ʢʣʝʪʢʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʨʝʩʫʨʩʘ Gene Ontology ʩʬʦʨʤʠʨʦʚʘʥ ʩʧʠʩʦʢ ʠʟ 1983 

ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ (ʩʤ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ). ɼʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʦʚ, ʫʨʦʚʝʥʴ ʪʨʘʥʩʢʨʠʧʮʠʠ ʢʦʪʦʨʳʭ ʟʘʤʝʪʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ 

ʦʧʫʭʦʣʷʭ ʞʝʣʫʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ, ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʙʘʟʳ ʜʘʥʥʳʭ TCGA. 

ɸʥʘʣʠʟ, ʚʳʧʦʣʥʝʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʣʦʞʝʥʠʷ CrossHub, ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 
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ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 130-ʪʠ ʛʝʥʦʚ ʧʦ ʧʘʨʥʳʤ ʦʙʨʘʟʮʘʤ ʠ 155-ʪʠ 

ʛʝʥʦʚ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʫʣʦʚ ʦʙʨʘʟʮʦʚ ʥʦʨʤʳ ʠ ʦʧʫʭʦʣʠ (FDR < 0?01). ɼʣʷ 39-ʪʠ  

ʠ 60-ʪʠ ʛʝʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʠ ʚʦʟʨʘʩʪʘʣ ʙʦʣʝʝ ʯʝʤ 

ʚ ʯʝʪʳʨʝ ʨʘʟʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʧʦ ʯʝʪʳʨʝʤ ʢʨʠʪʝʨʠʷʤ (ʨʘʩʯʝʪ S ʜʣʷ ʪʨʝʭ 

ʚʠʜʦʚ ʨʘʢʘ ʠ ʦʮʝʥʢʘ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʧʨʠ ʨʘʢʝ ʞʝʣʫʜʢʘ) ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʨʝʡʪʠʥʛ ʠʟ 50-ʪʠ ʛʝʥʦʚ. ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ TCGA ʧʦʢʘʟʘʣ 

ʚʦʟʤʦʞʥʦʝ ʛʠʧʦʤʝʪʠʣʠʨʦʚʘʥʠʝ ʧʨʦʤʦʪʦʨʥʳʭ ʦʙʣʘʩʪʝʡ 20 ʛʝʥʦʚ: SULF1, COL1A2, 

ESM1, COL5A2, COL12A1, ADAM12, COL4A1, INHBA, VCAN, COL3A1, KIAA1199, 

COL5A1, ACAN, PMEPA1, SPP1, ADAMTS2, SPARC, MET, COL11A1, MMP7. ɻʝʥʳ, 

ʢʦʜʠʨʫʶʱʠʝ ʢʦʣʣʘʛʝʥʳ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ, ʘ ʠʟ 

ʦʩʪʘʚʰʠʭʩʷ 13 ʛʝʥʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʨʠ (SULF1, PMEPA1 ʠ SPARC) ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ (ʯʠʩʣʦ ʨʠʜʦʚ: 10, 9 ʠ 45 ʤʠʣʣʠʦʥʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʜʝʥʥʳʡ ʘʥʘʣʠʟ ʙʘʟ ʜʘʥʥʳʭ ʤʈʅʂ ʧʦʟʚʦʣʠʣ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʚʘ ʩʧʠʩʢʘ ʛʝʥʦʚ, ʧʦʪʝʥʮʠʘʣʥʦ ʜʠʬʬʝʨʝʥʮʮʠʘʣʪʥʦ 

ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭʩʷ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ. ʇʨʠ ʵʪʦʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟ ʜʘʥʥʳʭ Oncomine ʠ dbEST ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʳ 

GPNMB, SPARC, SULF1, CLDN4, AKR1B10, PMEPA1 ʠ INHBA, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ 

ʘʥʘʣʠʟʝ ʙʘʟ ʜʘʥʥʳʭ Gene Ontology ʠ TCGA ï SULF1, PMEPA1 ʠ SPARC. 

ʇʨʠʩʫʪʩʪʚʠʝ ʛʝʥʦʚ SULF1, PMEPA1 ʠ SPARC ʢʘʢ ʚ ʪʦʤ, ʪʘʢ ʠ ʚ ʜʨʫʛʦʤ ʩʧʠʩʢʝ 

ʛʦʚʦʨʠʪ ʦ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʜʪʚʝʨʞʜʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ 

ʛʨʫʧʧʳ ʚʳʙʨʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʦʚ ʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʦʪ ʙʦʣʴʥʳʭ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʞʝʣʫʜʢʘ. ɺ ʜʘʥʥʫʶ ʛʨʫʧʧʫ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʛʝʥʳ SPARC, INHBA ʠ PMEPA1, ʘ ʪʘʢʞʝ ʚʩʝ ʛʝʥʳ, ʚʳʷʚʣʝʥʥʳʝ ʩ 

ʧʦʤʦʱʴʶ ʙʘʟ ʜʘʥʥʳʭ ʤʠʢʨʦʈʅʂ: WNT4, FGF12, EFEMP1, CTGF ʠ HSPG2  
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3.2 ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ WNT4, FGF12, 

EFEMP1, SPARC, SULF1, PMEPA1, CTGF ʠ HSPG2 

 ʤʝʪʦʜʦʤ ʆʊ-ʇʎʈ 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ 

ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ ʞʝʣʫʜʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ACTB, ʧʦ ʛʝʥʘʤ 

WNT4, HSPG2, CTGF, EFEMP1 ʠ FGF12 ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ 

ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ (p>0,05, ʪʘʙʣʠʮʘ 6). ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ PMEPA1 

ʠ SPARC ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʤʦ ʧʦʚʳʰʝʥʥʳʤ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ. 

 

ʊʘʙʣʠʮʘ 6 ï ʋʨʦʚʝʥʴ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ 

ʞʝʣʫʜʢʘ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ * 

 ɻʝʥʳ ʆʧʫʭʦʣʴ Cʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ Eʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 2,74 (1,1;6,28) 3,56 (1,46;7,61) 0,3765 

HSPG2 10,36 (6,37;19,57) 12,07(8,48;19,3) 0,4154 

CTGF 6,36 (4,34;10,95) 7,18 (3,58;13,85) 0,8922 

EFEMP1 4,22 (1,91;9,56) 4,15 (2,18;8,54) 0,9323 

FGF12 0,12 (0,07;0,23) 0,1 (0,06;0,26) 0,6842 

SPARC 16,99(7,80;26,93) 7,23(4,80;9,95) 0,013219 

SULF1 8,25(3,66;11,67) 7,75(4,32;12,02) 0,896764 

PMEPA1 2,63(1,82;3,84) 1,32(0,79;2,81) 0,0003 

 

ʇʨʠʤʝʯʘʥʠʝ: *  ï ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʚ ʪʘʙʣʠʮʘʭ 2ï12 ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʤʝʜʠʘʥʘ (ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʢʚʘʨʪʠʣʠ), ʚ ʧʨʦʮʝʥʪʘʭ. 

 

ʄʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʵʢʩʧʨʝʩʩʠʶ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʚ 

ʦʪʜʝʣʴʥʦ ʧʨʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʠ ʜʠʬʬʫʟʥʦʤ ʛʠʩʪʦʪʠʧʘʭ ʈɾ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʵʢʩʧʨʝʩʩʠʷ SPARC ʠ PMEPA1 ʚ ʦʧʫʭʦʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʪʦʣʴʢʦ ʧʨʠ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʈɾ (ʨ<0,02), ʥʦ ʥʝ ʧʨʠ ʜʠʬʬʫʟʥʦʤ (ʪʘʙʣʠʮʳ 7, 8), ʧʨʠʯʝʤ  

ʚ ʦʧʫʭʦʣʠ ʢʠʰʝʯʥʦʛʦ ʪʠʧʘ ʤʝʜʠʘʥʥʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ SPARC ʚʳʰʝ, ʯʝʤ  
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ʚ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ, ʧʦʯʪʠ ʚ 4 ʨʘʟʘ. ʋ 75% ʙʦʣʴʥʳʭ ʩ ʠʥʪʝʩʪʠʥʘʣʴʥʳʤ ʈɾ 

ʢɻʩʧʨʝʩʩʠʷ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʦʧʫʭʦʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ ʙʳʣʘ 

ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʚʳʰʝ. ʇʨʠ ʜʠʬʬʫʟʥʦʤ ʛʠʩʪʦʪʠʧʝ ʈɾ ʵʢʩʧʨʝʩʩʠʷ SPARC ʚ 

ʦʧʫʭʦʣʠ ʙʳʣʘ ʚʳʰʝ ʪʦʣʴʢʦ ʫ 35% (ʜʘʥʥʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ). ʄʝʜʠʘʥʥʳʡ ʫʨʦʚʝʥʴ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PMEPA1 ʚ ʦʧʫʭʦʣʠ ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʙʳʣ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ 

ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ (ʪʘʙʣʠʮʘ 7). ʇʨʠ ʵʪʦʤ ʚ ʦʧʫʭʦʣʷʭ 

ʜʠʬʬʫʟʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʨʘʟʣʠʯʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ 

ʥʦʨʤʘʣʴʥʦʡ ʠ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ ʥʝ ʜʦʩʪʠʛʘʣʠ, ʘ ʙʦʣʝʝ ʯʝʤ 

ʜʚʫʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʫ 25% ʧʘʮʠʝʥʪʦʚ (ʧʨʦʪʠʚ 

53% ʚ ʛʨʫʧʧʝ ʩ ʢʠʰʝʯʥʳʤ ʪʠʧʦʤ ʈɾ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʦʧʫʭʦʣʷʭ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʟʥʘʯʠʤʦʝ ʧʦʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ WNT4 

(p>0,05). ɼʣʷ ʦʧʫʭʦʣʝʡ ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ ʨʘʟʣʠʯʠʡ ʚ ʵʢʩʧʨʝʩʩʠʠ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʚ 

ʤʝʞʜʫ ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʠ ʦʧʫʭʦʣʴʶ ʥʝ ʚʳʷʚʣʝʥʦ (p>0,05, ʪʘʙʣʠʮʘ 8). 

 

ʊʘʙʣʠʮʘ 7 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʠʥʪʝʩʪʠʥʘʣʴʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ  

 ɻʝʥʳ ʆʧʫʭʦʣʴ ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 1,82(0,69;5,57) 5,05(2,36;11,1) 0,0483 

HSPG2 11,41(7,41;19,35) 14,96(8,79;20,32) 0,2914 

CTGF 4,91(2,89;7,07) 5,81(2,96;8,62) 0,5362 

EFEMP1 3,38(1,68;8,26) 4,58(2,47;10,8) 0,1298 

FGF12 0,09(0,04;0,2) 0,1(0,06;0,19) 0,5707 

SPARC 15,62(10,21;31,88) 5,04(3,95;7,79) 0,011719 

SULF1 8,25(3,26;17,01) 7,75(4,23;12,07) 0,973808 

PMEPA1 2,93 (1,97;5,83) 1,24 (0,79;3,63) 0,0015 

 

ʆʜʥʘʢʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʠʬʬʫʟʥʦʛʦ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʦʧʫʭʦʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ CTGF ʠ FGF12 ʚ ʦʧʫʭʦʣʷʭ ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ (p<0,05,  

ʪʘʙʣʠʮʳ 7, 8).  
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ʊʘʙʣʠʮʘ 8 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʜʠʬʬʫʟʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ 

 ɻʝʥʳ ʆʧʫʭʦʣʴ ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 5,2(1,35;7,62) 3,14(1,31;6,39) 0,3725 

HSPG2 10,91(7,15;26,93) 13,17(9,31;18,72) 0,7557 

CTGF 9,32(6,01;16,88) 10,85(3,79;16,64) 0,9589 (0,0078**) 

EFEMP1 5,56(4,03;10,57) 4,15(3,09;7,47) 0,0930 

FGF12 0,16(0,11;0,24) 0,15(0,06;0,32) 0,4962 (0,0288**) 

SPARC 21,17(7,18;24,79) 8,73(7,04;12,41) 0,190979 

SULF1 7,85(4,09;11,4) 7,05(4,42;11,87) 0,969936 

PMEPA1 2,47(1,64;3,48) 1,94(1,02;3,37) 0,1735 

 

ʇʨʠʤʝʯʘʥʠʝ: **  ï ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʩ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʘ ʧʨʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʈɾ (ʩʤ. ʪʘʙʣʠʮʫ 7). 

 

ɹʳʣʘ ʧʨʦʜʝʣʘʥʘ ʨʘʙʦʪʘ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʚʷʟʠ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʝʥʦʚ ʩ ʣʠʤʬʦʛʝʥʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʥʳʝ ʙʝʟ 

ʤʝʪʘʩʪʘʟʦʚ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ (N0) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʤʳʤ 

ʧʦʥʠʞʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ HSPG2 ʚ ʦʧʫʭʦʣʠ (ʪʘʙʣʠʮʘ 9). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥʘ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʛʝʥʘ SPARC (p<0,05, ʪʘʙʣʠʮʘ 9). ʄʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʵʪʦʛʦ ʛʝʥʘ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʙʦʣʝʝ ʯʝʤ ʚʯʝʪʚʝʨʦ ʧʨʝʚʳʰʘʣ ʪʘʢʦʚʦʡ ʚ 

ʥʦʨʤʘʣʴʥʦʤ ʵʧʠʪʝʣʠʠ. ɹʦʣʝʝ ʯʝʤ ʜʚʫʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫ 83% ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ. 

ʋ ʙʦʣʴʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʤʝʪʘʩʪʘʟʦʚ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PMEPA1 ʚ ʦʧʫʭʦʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʦʡ, ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʪʘʢʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ (ʪʘʙʣʠʮʳ 9, 10). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʚ ʦʧʫʭʦʣʠ ʚʳʷʚʣʝʥ ʟʥʘʯʠʤʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʈʅʂ ʛʝʥʘ CTGF. 
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ɹʦʣʝʝ ʯʝʤ ʜʚʫʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʦʧʫʭʦʣʠ  

ʫ ʵʪʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 33% ʧʘʮʠʝʥʪʦʚ. 

 

ʊʘʙʣʠʮʘ 9 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʪʘʩʪʘʟʦʚ ʚ ʨʝʛʠʦʥʘʨʥʳʝ 

ʣʠʤʬʦʫʟʣʳ 

 ɻʝʥʳ ʆʧʫʭʦʣʴ ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 1,48(0,80;6,41) 3,40(2,53;6,41) 0,1842 

HSPG2 8,38(5,70;15,76) 14,96(9,90;19,92) 0,0433 

CTGF 6,39(2,69;9,32) 8,42(6,01;15,24) 0,1280 

EFEMP1 3,00(1,18;10,44) 4,6(3,66;7,57) 0,3865 

FGF12 0,11(0,06;0,21) 0,19(0,06;0,40) 0,2524 

SPARC 27,32(21,78;33,9) 5,96(4,8;8,95) 0,003948 

SULF1 6,99(2,54;10,21) 7,75(5,93;8,17) 0,949060 

PMEPA1 2,73 (1,82;3,51) 1,77 (0,91;3,83) 0,1801 

 

ʊʘʙʣʠʮʘ 10 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ 

ɻʝʥʳ  ʆʧʫʭʦʣʴ ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 4,05(1,28;6,37) 3,86(1,44;7,64) 0,6727 

HSPG2 13,63(9,88;20,15) 14,15(8,63;20,06) 0,9626 

CTGF 6,53(4,71;11,5) 4,41(2,51;13,33) 0,0431 

EFEMP1 4,94(3,22;9,56) 3,8(2,18;10,07) 0,4668 

FGF12 0,15(0,08;0,24) 0,09(0,05;0,15) 0,0985 

SPARC 14,25(6,2;22,85) 7,32(4,8;15,78) 0,350688 

SULF1 8,69(4,09;14,34) 7,46(4,19;12,05) 0,786775 

PMEPA1 2,76 (1,93;5,53) 1,24 (0,90;2,73) 0,0010 

 

ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ WNT4, HSPG2, EFEMP1, FGF12, SPARC, SULF1  

ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʤʬʦʛʝʥʥʦʛʦ 

ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʥʝ ʨʘʟʣʠʯʘʣʩʷ (p>0,05). 
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ʅʘʤʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʵʢʩʧʨʝʩʩʠ ̫ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʣʫʙʠʥʳ ʠʥʚʘʟʠʠ ʦʧʫʭʦʣʠ (T1-T2 ï ʥʠʟʢʘʷ, T3-T4 ï ʚʳʩʦʢʘʷ). ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 

ʢʘʢ SPARC, ʪʘʢ ʠ PMEPA1 ʙʳʣ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ (ʪʘʙʣʠʮʘ 11). 

ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ PMEPA1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʦ 

ʧʦʚʳʰʝʥ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʤʘʣʦʡ ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ ʚ ʦʧʫʭʦʣʠ. ʋ 47% 

ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʫʨʦʚʝʥʴ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʠ ʙʳʣ ʙʦʣʝʝ ʯʝʤ 

ʜʚʫʢʨʘʪʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ. ʇʨʠ ʵʪʦʤ ʫ ʙʦʣʴʥʳʭ ʩ ʚʳʩʦʢʦʡ 

ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ ʦʧʫʭʦʣʠ ʧʦʜʦʙʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʝ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ, 

ʵʢʩʧʨʝʩʩʠʷ PMEPA1 ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʚ ʦʧʫʭʦʣʠ ʪʦʣʴʢʦ ʫ 37% ʧʘʮʠʝʥʪʦʚ. ʋʨʦʚʝʥʴ 

ʤʈʅʂ ʛʝʥʘ SPARC ʪʘʢʞʝ ʙʳʣ ʩʚʷʟʘʥ ʩ ʤʘʣʦʡ ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ ʦʧʫʭʦʣʠ, ʝʛʦ 

ʤʝʜʠʘʥʥʳʡ ʫʨʦʚʝʥʴ ʙʳʣ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ɹʦʣʝʝ ʯʝʤ 

ʜʚʫʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ SPARC ʥʘʙʣʶʜʘʣʩʷ ʫ 72% 

ʧʘʮʠʝʥʪʦʚ (30% ʚ ʛʨʫʧʧʝ ʩ ʊ3-ʊ4). ʋ ʙʦʣʴʥʳʭ ʩ ʦʧʫʭʦʣʴʶ ʩ ʚʳʩʦʢʦʡ ʛʣʫʙʠʥʦʡ 

ʠʥʚʘʟʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʩ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʦʛʦ 

ʛʝʥʘ ʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʚʳʷʚʣʝʥʘ ʥʝ ʙʳʣʘ (p>0,05, ʜʘʥʥʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ). 

 

ʊʘʙʣʠʮʘ 11 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʤʘʣʦʡ ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ (ʊ1-ʊ2) ʦʧʫʭʦʣʠ 

ɻʝʥʳ  ʆʧʫʭʦʣʴ ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 1,57(1,1;5,2) 3,14(2,37;7,38) 0,152888 

HSPG2 10,36(6,33;17,33) 12,07(10,5;18,72) 0,277935 

CTGF 6,39(3,16;9,32) 5,61(3,41;10,91) 0,753182 

EFEMP1 4,03(1,74;8,53) 4,15(2,75;7,68) 0,876825 

FGF12 0,11(0,07;0,24) 0,1(0,06;0,19) 0,358523 

SPARC 21,78(14,57;38,07) 6,63(4,19;9,95) 0,00072 

SULF1 6,25(2,54;10,75) 7,75(3,18;13,36) 0,669509 

PMEPA1 2,37(1,95;4,08) 1,32(0,81;2,07) 0,0014 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʳʙʨʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʷʭ ʞʝʣʫʜʢʘ, ʙʳʣʠ 
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ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ FGF12, WNT4, CTGF, 

HSPG2, SPARC ʠ PMEPA1.  

ɺ ʦʧʫʭʦʣʷʭ ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʈʅʂ ʛʝʥʘ ʬʘʢʪʦʨʘ ʨʦʩʪʘ 

ʬʠʙʨʦʙʣʘʩʪʦʚ FGF12 ʦʢʘʟʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʧʫʭʦʣʷʭ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʘ ʈɾ. ʏʣʝʥʳ ʩʝʤʝʡʩʪʚʘ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʦʚʣʝʯʝʥʳ ʚ ʨʝʛʫʣʷʮʠʶ 

ʤʠʪʦʟʘ, ʢʣʝʪʦʯʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ, ʤʦʨʬʦʛʝʥʝʟʘ, ʪʢʘʥʝʚʦʡ 

ʨʝʛʝʥʝʨʘʮʠʠ (Nobili et al., 2011). ɽʩʪʴ ʢʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʝʛʦ ʚʦʟʤʦʞʥʦʤ 

ʚʦʚʣʝʯʝʥʠʠ ʚ ʧʨʦʮʝʩʩʳ ʥʝʦʘʥʛʠʦʛʝʥʝʟʘ (Liu et al., 2008), ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʥʛʠʙʠʨʦʚʘʪʴ ʘʧʦʧʪʦʟ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʥʢʦʛʝʥʥʦʡ ʨʦʣʠ 

FGF12 (Nakayama et al., 2011).  

ɼʣʷ ʛʝʥʘ CTGF ʧʦʢʘʟʘʥ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʈʅʂ ʚ ʦʧʫʭʦʣʷʭ 

ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʝʩʪʠʥʘʣʴʥʳʤ. ɹʝʣʦʢ CTGF, ʦʪʢʨʳʪʳʡ ʚ 90-ʭ 

ʛʦʜʘʭ, ʢʘʢ ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ, ʩʝʢʨʝʪʠʨʫʝʤʳʡ ʢʣʝʪʢʘʤʠ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ ʯʝʣʦʚʝʢʘ 

(Bradham, Igarashi, Potter, 1991), ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ, ʤʠʛʨʘʮʠʶ, 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ, ʘʜʛʝʟʠʶ ʠ ʘʥʛʠʦʛʝʥʝʟ (Barrientos, et al., 2008). ʇʦʣʫʯʝʥʥʳʝ 

ʚ ʨʘʙʦʪʝ ʜʘʥʥʳʝ ʦ ʧʦʚʳʰʝʥʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ CTGF ʫ ʙʦʣʴʥʳʭ ʩ ʥʘʣʠʯʠʝʤ 

ʤʝʪʘʩʪʘʟʦʚ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʣʠʤʬʦʫʟʣʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʛʦ ʚʦʚʣʝʯʝʥʠʝ ʚ 

ʦʧʫʭʦʣʝʚʫʶ ʧʨʦʛʨʝʩʩʠʶ, ʧʦʜʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ 

(Yin, et al., 2010).  

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʛʝʥʦʚ CTGF  

ʠ TGFɓ ʚ ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʳʤ ʧʝʨʝʭʦʜʝ (ʕʄʇ), ʢʦʪʦʨʳʡ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʧʫʭʦʣʠ. TGFɓ, ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʕʄʇ, ʢʦʪʦʨʳʡ 

ʨʝʛʫʣʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ CTGF, ʚ ʧʨʦʤʦʪʦʨʥʦʤ ʫʯʘʩʪʢʝ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪʩʷ 

ʵʣʝʤʝʥʪʳ ʩʚʷʟʳʚʘʥʠʷ TGFɓ ʠ ʩʘʡʪ ʩʚʷʟʳʚʘʥʠʷ Smad (Leask, Sa, Holmes, 2001; 

Schmierer, Hill , 2007). ɼʣʷ CTGF ʧʦʢʘʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʛʠʙʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ 

E-ʢʘʜʭʝʨʠʥʘ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ TGFɓ-ʟʘʚʠʩʠʤʦʛʦ ʕʄʇ (Mao, 

Ma, Rong, 2011). ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ E-ʢʘʜʭʝʨʠʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʈɾ 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bradham%20DM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Igarashi%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sa%20S%22%5BAuthor%5D
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ʜʠʬʬʫʟʥʦʛʦ ʪʠʧʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʦ 

ʧʦʚʳʰʝʥʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ CTGF ʚ ʦʧʫʭʦʣʷʭ ʜʘʥʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʧʘʪʦʛʝʥʝʟʝ ʈɾ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʦʜʝʨʞʠʪʩʷ ʤʥʦʛʦ ʩʚʝʜʝʥʠʡ ʦ ʨʦʣʠ CTGF ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʨʘʟʣʠʯʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʈɾ, ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʨʘʢʘ ʷʠʯʥʠʢʦʚ, ʛʣʠʦʙʣʘʩʪʦʤʳ ʠ ʜʨ.), ʢʘʢ ʧʨʘʚʠʣʦ, 

ʵʢʩʧʨʝʩʩʠʷ ʝʛʦ ʚ ʦʧʫʭʦʣʠ ʧʦʥʠʞʝʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʈɾ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ CTGF ʚ ʦʧʫʭʦʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ 

ʠ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʘʨʢʝʨʘ (Kaltsas et al., 

2010). ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ CTGF ʚʥʦʩʠʪ 

ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʫʭʦʣʠ (Yin et al., 2010). 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʥʠʟʢʠʡ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ WNT4 ʚ ʦʧʫʭʦʣʷʭ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʪʠʧʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ, ʧʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʫ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ. WNT4 ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʩʝʤʝʡʩʪʚʘ ʛʝʥʦʚ, 

ʢʦʜʠʨʫʶʱʠʭ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʩʠʛʥʘʣʴʥʳʝ ʛʣʠʢʦʣʠʧʦʧʨʦʪʝʠʜʳ. ʕʪʠ ʙʝʣʢʠ 

ʚʦʚʣʝʯʝʥʳ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʣʝʪʦʢ ʠ ʵʤʙʨʠʦʛʝʥʝʟ, ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ 

ʢʘʥʮʝʨʦʛʝʥʝʟʝ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʚʳʷʚʣʝʥʦ ʧʨʠ ʈɾ, ʣʝʡʢʝʤʠʠ ʠ 

ʨʷʜʝ ʜʨʫʛʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (Peltoketo et al., 2004; Memarian et 

al., 2009). ʂʣʶʯʝʚʳʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʘʩʪʠʷ ʚ ʨʘʟʚʠʪʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʠʛʥʘʣʴʥʳʤ ʧʫʪʝʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ Wnt-ʙʝʣʢʠ, 

ʷʚʣʷʝʪʩʷ ʧʫʪʴ Wnt/ʙʝʪʘ-ʢʘʪʝʥʠʥ. ɹʝʪʘ-ʢʘʪʝʥʠʥ ʨʝʛʫʣʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʦʥʢʦʛʝʥʦʚ 

c-MYC ʠ ʮʠʢʣʠʥʘ D1; ʩʚʷʟʳʚʘʷʩʴ ʩ ʢʘʜʭʝʨʠʥʦʤ, ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʘʜʛʝʟʠʦʥʥʳʭ ʢʦʥʪʘʢʪʦʚ. ɹʝʣʢʠ WNT ʧʦʚʳʰʘʶʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʙʝʪʘ-ʢʘʪʝʥʠʥʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʤʘʣʠʛʥʠʟʘʮʠʠ, ʦʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʥʝ 

ʪʦʣʴʢʦ ʩ ʘʢʪʠʚʘʮʠʝʡ ʠʭ ʵʢʩʧʨʝʩʩʠʠ, ʥʦ ʠ ʦʧʦʩʨʝʜʦʚʘʥʦ ʩ up-ʨʝʛʫʣʷʮʠʝʡ 

ʨʝʮʝʧʪʦʨʦʚ ʜʣʷ ʙʝʣʢʦʚ WNT, ʘ ʪʘʢʞʝ ʛʝʥʘ RAC1 (Franco et al., 2005; Bryan et al., 

2009). 
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ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ 

HSPG2 ʚ ʦʧʫʭʦʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ ʞʝʣʫʜʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʈʃʋ. ʇʨʦʜʫʢʪ ʜʘʥʥʦʛʦ ʛʝʥʘ ï ʛʝʧʘʨʘʥ-ʩʫʣʴʬʘʪ ʧʨʦʪʝʦʛʣʠʢʘʥ, ʠʣʠ 

ʧʝʨʣʠʢʘʥ ï ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ ʩʦʩʫʜʦʚ, ʛʜʝ ʝʛʦ 

ʬʫʥʢʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ 

ʙʘʨʴʝʨʘ, ʠ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ, ʛʜʝ ʦʥ ʫʯʘʩʪʚʫʝʪ ʚ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʨʫʛʠʭ ʤʘʢʨʦʤʦʣʝʢʫʣ ʠ ʚ ʨʝʛʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʥ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʷʪʦʨʦʤ ʥʝʢʦʪʦʨʳʭ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, FGF2), ʠ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʪʦʛʦ ï ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʪʢʘʥʠ 

[www.ncbi.nlm.nih.gov]. ɺ ʘʩʧʝʢʪʝ ʢʘʥʮʝʨʦʛʝʥʝʟʘ HSPG2 ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʘ ʘʥʛʠʦʛʝʥʝʟʘ, ʦʜʥʘʢʦ ʥʝʦʜʥʦʟʥʘʯʥʳ ʜʘʥʥʳʝ ʦ ʚʝʢʪʦʨʝ ʝʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʘʥʛʠʦʛʝʥʝʟ ï ʩʪʠʤʫʣʷʮʠʠ ʠʣʠ ʠʥʛʠʙʠʮʠʠ (Savore et al., 2005; Chen et 

al., 2006; Whitelock et al., 2008; Iozzo et al., 2009). ʅʘʰʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʩʢʦʨʝʝ ʦ ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʜʝʡʩʪʚʠʠ ʧʝʨʣʠʢʘʥʘ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʵʢʩʧʨʝʩʩʠʷ ʚ 

ʦʧʫʭʦʣʠ ʙʦʣʴʥʳʭ ʩ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ (N1-N3) ʚʳʰʝ ʧʦʯʪʠ ʚ 

ʧʦʣʪʦʨʘ ʨʘʟʘ, ʯʝʤ ʚ ʦʧʫʭʦʣʠ ʙʦʣʴʥʳʭ ʙʝʟ ʤʝʪʘʩʪʘʟʦʚ (N0). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 

CTGF, WNT4 ʠ HSPG2, FGF12 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʠʭ 

ʨʦʣʠ ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʘʢʘ ʞʝʣʫʜʢʘ ʨʘʟʣʠʯʥʳʭ ʛʠʩʪʦʪʠʧʦʚ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʤʘʨʢʝʨʦʚ 

ʧʨʦʛʥʦʟʘ ʠʣʠ ʤʠʰʝʥʝʡ ʜʣʷ ʪʝʨʘʧʠʠ. 

ɻʝʥ SPARC ʢʦʜʠʨʫʝʪ ʤʘʪʨʠʢʩʥʳʡ ʙʝʣʦʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ 

ʢʣʝʪʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʥʜʦʪʝʣʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʮʠʢʣʘ, ʩʠʥʪʝʟ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ (ECM) ʠ ʨʝʛʫʣʷʮʠʶ ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʮʠʪʦʢʠʥʘʤʠ ʠ ɽʉʄ. ʆʥ ʚʳʩʦʢʦ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ 

ʪʢʘʥʷʭ ʥʘ ʩʪʘʜʠʷʭ ʤʦʨʬʦʛʝʥʝʟʘ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ 

(http://www.genecards.org, http://www.ncbi.nlm.nih.gov/omim). ʈʦʣʴ SPARC ʠʟʫʯʝʥʘ 

ʧʨʠ ʤʥʦʛʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ (http://www.genecards.org). 

ʇʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ SPARC ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ 

(Junnila et al., 2010; Zhao et al., 2010). 

http://www.ncbi.nlm.nih.gov/
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ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚʟʘʠʤʦʩʚʷʟʠ ʵʢʩʧʨʝʩʩʠʠ SPARC ʩ 

ʣʠʤʬʦʛʝʥʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʤʝʨʦʤ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ. ʆʜʥʘʢʦ, 

ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʣʣʝʛʘʤʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʚʳʩʦʢʦʡ ʵʢʩʧʨʝʩʩʠʠ SPARC ʩ 

ʣʠʤʬʦʛʝʥʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ, ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʠ ʧʝʨʠʥʝʚʨʘʣʴʥʦʡ ʠʥʚʘʟʠʝʡ 

(Wang et al., 2004; Franke et al., 2009). ʋʨʦʚʝʥʴ SPARC ʥʝ ʙʳʣ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ 

ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ SPARC ʚ ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʷʭ ʨʘʢʘ ʞʝʣʫʜʢʘ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʈʅʂ 

ʧʨʠʚʦʜʠʣʦ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʠʭ ʠʥʚʘʟʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʧʦʧʪʦʟʘ (Yin et al., 2010). ɺ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ SPARC ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʤʠʰʝʥʴʶ ʜʣʷ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ (Inoue et al., 2010). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ SPARC ʚ ʧʣʘʥʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʘ ʈɾ. 

ɻʝʥ PMEPA1 ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ ʵʢʩʧʨʝʩʩʠʨʦʚʘʥ ʪʦʣʴʢʦ ʚ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ 

ʪʠʧʝ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʝʩʪʥʦ-ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ (ʩ ʤʝʪʘʩʪʘʟʘʤʠ ʚ ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ), ʘ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʚʷʟʴ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʩ ʤʘʣʦʡ ʛʣʫʙʠʥʦʡ ʠʥʚʘʟʠʠ ʦʧʫʭʦʣʠ. ɺʩʝ 

ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ 

ʜʘʥʥʦʛʦ ʛʝʥʘ. PMEPA1 ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʢʘʢ ʛʝʥ, ʵʢʩʧʨʝʩʩʠʷ ʢʦʪʦʨʦʛʦ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʚ ʪʢʘʥʠ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ  

ʞʝʣʝʟʳ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ PMEPA1, ʥʘʨʷʜʫ ʩ ʛʝʥʘʤʠ, ʢʦʜʠʨʫʶʱʠʤʠ 

ʧʨʦʩʪʘʪʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʥʪʠʛʝʥ (PSA), ʦʨʥʠʪʠʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʫ (ODC1) ʠ 

ʘʜʝʥʦʟʠʣʤʝʪʠʦʥʠʥ-ʜʝʢʘʨʙʦʢʩʠʣʘʟʫ (AMD1), ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʤʠʰʝʥʴʶ ʨʝʮʝʧʪʦʨʘ ʘʥʜʨʦʛʝʥʘ. ɸʥʘʣʠʟ ʵʢʩʧʨʝʩʩʠʠ ʩ ʧʦʤʦʱʴʶ 

ʛʠʙʨʠʜʠʟʘʮʠʠ ʈʅʂ in situ ʚ ʪʢʘʥʷʭ ʧʨʦʩʪʘʪʳ ʚʳʷʚʠʣ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʢʩʧʨʝʩʩʠʶ 

PMEPA1 ʚ ʞʝʣʝʟʠʩʪʦʤ ʵʧʠʪʝʣʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʦʤʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ (Xu et 

al., 2000). PMEPA1 ï ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʙʝʣʦʢ, ʚʦʚʣʝʯʝʥʥʳʡ ʚ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ɓ (TGF-ɓ). ʉʠʛʥʘʣʴʥʳʡ ʧʫʪʴ TGF-ɓ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʘ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʘʧʦʧʪʦʟʘ, 

ʚʦʚʣʝʯʝʥ ʚ ʨʝʛʫʣʷʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

http://www.medbiol.ru/medbiol/immunology/imm-gal/0002ab38.htm
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ʦʧʫʭʦʣʝʡ ʠ ʠʭ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ. TGF-ɓ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʧʨʦʤʦʪʦʨ ʦʧʫʭʦʣʝʚʦʡ 

ʧʨʦʛʨʝʩʩʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʜʫʢʮʠʠ ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ,  

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ  

ʢ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʶ (Taylor, Parvani, Schiemann, 2010).  

ʄʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʝʮʝʧʪʦʨʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, 

ʟʘʚʠʩʷʱʠʭ ʦʪ TGF-ɓ, ʚʝʩʴʤʘ ʰʠʨʦʢʦ ʦʩʚʝʱʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ 

ʠʟ ʙʝʣʢʦʚ, ʯʴʷ ʵʢʩʧʨʝʩʩʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʜʫʮʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʘʮʠʠ 

TGF-ɓ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ, ʷʚʣʷʝʪʩʷ PMEPA1 (Brunschwig et al., 2003). ʂʨʦʤʝ ʪʦʛʦ, 

ʠʟʚʝʩʪʥʦ, ʯʪʦ PMEPA1 ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʤʦʣʝʢʫʣʘʤʠ R-Smad 

(Smad2 ʠ 3), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʩʨʝʜʥʠʢʘʤʠ ʚ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʦʪ ʤʦʣʝʢʫʣʳ 

ʨʝʮʝʧʪʦʨʘ TGF-ɓ ʚ ʷʜʨʦ, ʪʝʤ ʩʘʤʳʤ ʙʣʦʢʠʨʫʷ ʪʨʘʥʩʜʫʢʮʠʶ ʩʠʛʥʘʣʘ. ʇʦʚʳʰʝʥʥʘʷ 

ʵʢʩʧʨʝʩʩʠʷ ʙʝʣʢʘ PMEPA1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʦʪʤʝʯʘʝʪʩʷ ʫ ʙʦʣʴʥʳʭ ʨʘʢʦʤ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʣʝʛʢʦʛʦ (Sharad et al., 2014). ɺ ʦʧʫʭʦʣʷʭ ʧʨʦʩʪʘʪʳ ʨʘʟʣʠʯʥʳʝ 

ʘʚʪʦʨʳ ʩʦʦʙʱʘʶʪ ʦ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʭʘʨʘʢʪʝʨʝ ʵʢʩʧʨʝʩʩʠʠ 

PMEPA1, ʚʝʨʦʷʪʥʦ, ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʠʛʨʘʶʪ ʠʟʤʝʥʝʥʠʷ ʨʝʮʝʧʪʦʨʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʢ ʘʥʜʨʦʛʝʥʘʤ, ʢʦʪʦʨʳʝ ʥʘʨʷʜʫ ʩ TGF-ɓ ʥʘʧʨʷʤʫʶ ʨʝʛʫʣʠʨʫʶʪ 

ʵʢʩʧʨʝʩʩʠʶ PMEPA1 ʚ ʪʢʘʥʠ ʧʨʦʩʪʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʦʨʛʘʥʦ-ʩʧʝʮʠʬʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʵʢʩʧʨʝʩʩʠʠ PMEPA1, ʯʪʦ ʪʨʝʙʫʝʪ 

ʫʪʦʯʥʝʥʠʷ ʝʛʦ ʨʦʣʠ ʧʨʠ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ.  

 

3.3 ʆʮʝʥʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʫʨʦʚʥʷ 

ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʦʚ 

 

ɼʣʷ ʧʷʪʠʜʝʩʷʪʠ ʚʦʩʴʤʠ ʧʘʮʠʝʥʪʦʚ ʠʟ ʠʟʫʯʘʝʤʦʡ ʚʳʙʦʨʢʠ ʙʦʣʴʥʳʭ ʥʘ 

ʤʦʤʝʥʪ ʦʙʦʙʱʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʣʝʯʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ ʚʳʙʦʨʢʘ ʙʦʣʴʥʳʭ ʙʳʣʘ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʚ ʢʦʪʦʨʦʡ ʯʝʨʝʟ 1 ʠ ʙʦʣʝʝ ʛʦʜ ʥʘʙʣʶʜʝʥʠʷ ʥʘʩʪʫʧʠʣ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʠʣʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʤʝʪʘʩʪʘʟʳ, ʨʝʮʠʜʠʚʳ), ʠ ʚ ʢʦʪʦʨʦʡ ʥʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʫʯʘʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ, ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʞʠʚr, ʣʠʙʦ ʚʳʙʳʣʠ  
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ʠ ʙʦʣʴʰʝ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. ɺ ʜʘʥʥʳʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ WNT4, PMEPA1, HSPG2, 

CTGF, EFEMP1, FGF12, FGF12, INHBA ʠ CYPA ʚ ʦʧʫʭʦʣʷʭ ʚ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʠ ʩ 

ʨʝʮʠʜʠʚʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʤʦʝ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PMEPA1 (ʪʘʙʣʠʮʳ 12, 13). ʄʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʪʨʘʥʩʢʨʠʧʪʦʤʥʘʷ ʦʮʝʥʢʘ ʛʝʥʘ PMEPA1 ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʨʦʛʨʝʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ.  

 

ʊʘʙʣʠʮʘ 12 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ 

ɻʝʥʳ  ʆʧʫʭʦʣʴ ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 5,1(1,35;7,46) 4,15(2,5;7,44) 0,753182 

PMEPA1 2,58(1,58;3,57) 1,37(0,78;3,00) 0,015953 

HSPG2 10,36(6,37;17,33) 11,92(7,7;15,68) 0,791668 

CTGF 6,79(3,97;14,92) 8,31(4,99;15,07) 0,477896 

EFEMP1 7,99(3,16;10,57) 4,40(3,25;8,49) 0,606069 

FGF12 0,14(0,07;0,24) 0,12(0,06;0,25) 0,646707 

CYPA 1,85(1,78;2,14) 1,42(1,13;2,8279) 0,317311 

SPARC 10,21(7,18;14,25) 8,30(3,72;22,63) 0,423340 

SULF1 17,01(10,75;22,54) 9,32(4,23;12,07) 0,401543 

 

ʇʨʠ ʵʪʦʤ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ SPARC ʙʳʣʘ ʟʥʘʯʠʤʦ ʧʦʚʳʰʝʥʘ ʚ ʦʧʫʭʦʣʠ ʪʦʣʴʢʦ 

ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʭʦʪʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʣʣʝʛ ʥʘ ʙʦʣʴʰʠʭ ʚʳʙʦʨʢʘʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʢ, ʧʦʣʫʯʘʚʰʠʭ ʜʦʮʝʪʘʢʩʝʣ, ʚʳʩʦʢʘʷ ʵʢʩʧʨʝʩʩʠʷ SPARC ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ 

ʨʘʥʥʝʡ ʧʨʦʛʨʝʩʩʠʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʣʦʭʦʡ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ (Jeung et al., 

2010). 
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ʊʘʙʣʠʮʘ 13 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ 

ɻʝʥʳ  ʆʧʫʭʦʣʴ ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 4,01(1,43;8,07) 5,39(1,39;9,94) 0,752714 

PMEPA1 2,34(1,91;5,85) 1,27(0,76;01,48) 0,019111 

HSPG2 14,08(7,87;24,25) 16,03(9,77;24,62) 0,752714 

CTGF 6,22(4,71;9,32) 4,64(1,89;11,58) 0,325752 

EFEMP1 4,31(3,96;7,52) 6,74(1,66;10,9) 1,000000 

FGF12 0,15(0,07;0,32) 0,1(0,02;0,12) 0,596702 

CYPA 1,68(1,28;2,00) 1,36(1,12;2,07) 0,507801 

SPARC 21,48(14,78;25,86) 8,03(5,52;9,63) 0,024344 

SULF1 6,62(3,46;9,67) 6,14(4,42;8,66) 0,850528 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʛʨʫʧʧ ʙʦʣʴʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʟʥʘʯʠʤʦ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʘ SULF1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʣʠʯʠʝʤ ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘʥʠʷ (p<0,05) (ʪʘʙʣʠʮʘ 14). 

 

ʊʘʙʣʠʮʘ 14 ï ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ  

ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʙʦʣʴʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʮʠʜʠʚʘ 

ʟʘʙʦʣʝʚʘʥʠʷ 

ɻʝʥʳ ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ɹʣʘʛʦʧʨʠʷʪʥʳʡ ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

WNT4 4,01(1,43;8,07) 5,1(1,35;7,46) 0,961 

PMEPA1 2,34(1,91;5,85) 2,58(1,58;3,57) 0,708 

HSPG2 14,08(7,87;24,25) 10,36(6,37;17,33) 0,558 

CTGF 6,22(4,71;9,32) 6,79(3,97;14,92) 0,767 

EFEMP1 4,31(3,96;7,52) 7,99(3,16;10,57) 0,770 

FGF12 0,15(0,07;0,32) 0,14(0,07;0,24) 0,925 

CYPA 1,68(1,28;2,00) 1,85(1,78;2,14) 0,526 

SPARC 10,21(7,18;14,25) 21,48(14,78;25,86) 0,134 

SULF1 17,01(10,75;22,54) 6,62(3,46;9,67) 0,009 
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ɻʝʥ SULF1 ʢʦʜʠʨʫʝʪ ʛʝʧʘʨʘʥ ʩʫʣʴʬʘʪ 6-ʆ-ʵʥʜʦʩʫʣʴʬʘʪʘʟʫ (871 ʘ.ʦ.), 

ʩʝʣʝʢʪʠʚʥʦ ʫʜʘʣʷʶʱʫʶ 6-ʆ-ʩʫʣʴʬʘʪʥʳʝ ʛʨʫʧʧʳ ʠʟ ʛʝʧʘʨʘʥ ʩʫʣʴʬʘʪʘ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʠʟʤʝʥʷʶʱʫʶ ʜʦʤʝʥʳ ʩʚʷʟʳʚʘʥʠʷ ʜʣʷ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ. ɹʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʣʦʢ SULF1 ʤʦʞʝʪ ʠʥʛʠʙʠʨʦʚʘʪʴ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʫʤʝʥʴʰʘʪʴ 

ʫʨʦʚʝʥʴ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʠʥʜʫʮʠʨʦʚʘʪʴ ʘʧʦʧʪʦʟ ʚ ʦʪʚʝʪ ʥʘ ʵʢʟʦʛʝʥʥʳʝ ʩʪʠʤʫʣʳ. 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ SULF1 ʚ ʦʧʫʭʦʣʝʚʦʡ 

ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʪʢʘʥʴʶ (Junnila et al., 

2010). ɺʝʨʦʷʪʥʦ, ʵʢʩʧʨʝʩʩʠʷ SULF1 ʩʚʟ̫ʘʥʘ ʩ ʘʤʧʣʠʬʠʢʘʮʠʝʡ ʦʥʢʦʛʝʥʘ MYC (Lai 

et al., 2004), ʧʦʩʢʦʣʴʢʫ ʦʙʘ ʛʝʥʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʭʨʦʤʦʩʦʤʳ 8q, ʢʦʪʦʨʳʡ 

ʯʘʩʪʦ ʘʤʧʣʠʬʠʮʠʨʫʝʪʩʷ ʧʨʠ ʨʘʢʝ ʞʝʣʫʜʢʘ (Tsukamoto et al., 2008).  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ SULF1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ 

ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʵʢʩʧʨʝʩʩʠʠ ʚ ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʢʘʢ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ, ʪʘʢ ʠ 

ʧʨʠ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚʳʙʦʨʢʠ ʧʦ ʪʠʧʫ ʈɾ (ʜʠʬʬʫʟʥʳʡ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʳʡ), ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʤʬʦʛʝʥʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʠʣʠ ʛʣʫʙʠʥʳ ʠʥʚʘʟʠʠ ʦʧʫʭʦʣʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ (ʪʘʙʣʠʮʘ 20), 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʵʪʦʛʦ ʛʝʥʘ ʚ ʦʧʫʭʦʣʝʚʦʡ ʠ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ 

ʙʦʣʴʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʞʝ ʥʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ. 

ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

SULF1 ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʧʨʠ ʈɾ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʪʠ ʦʪ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʚ ʚ ʪʢʘʥʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ 

ʞʝʣʫʜʢʘ, ʩ ʧʦʤʦʱʴʶ ʣʦʛ-ʨʘʥʛʦʚʦʛʦ ʢʨʠʪʝʨʠʷ. ʉʨʘʚʥʠʚʘʣʠʩʴ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʵʢʩʧʨʝʩʩʠʝʡ ʛʝʥʘ ʚ ʦʧʫʭʦʣʠ (ʛʨʫʧʧʘ 1) ʠ ʩ 

ʨʘʚʥʦʡ/ʧʦʥʠʞʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ (ʛʨʫʧʧʘ 2) ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʨʦʢʘ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʨʝʮʠʜʠʚʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ.  

ʉʨʝʜʥʠʡ ʩʨʦʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʘ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 

20,25 ʤʝʩʷʮʘ. ʉʨʝʜʥʠʡ ʩʨʦʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʘ ʚ ʟʘʚʠʩʠʤʦʨʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʚ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪʘʙʣʠʮʝ  

(ʪʘʙʣʠʮʘ 15). 
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ʊʘʙʣʠʮʘ 15 ï ʉʨʝʜʥʠʡ ʩʨʦʢ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʛʨʫʧʧʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʚ ʜʚʘ ʠ ʙʦʣʝʝ ʨʘʟʘ ʠ ʥʝʠʟʤʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ WNT4, PMEPA, HSPG2, CTGF, EFEMP1, FGF12, CYPA, 

SPARC, SULF1 ʚ ʪʢʘʥʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ 

ɻʝʥʳ 

ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʵʢʩʧʨʝʩʩʠʠ (MÑStD) 

ʅʝʠʟʤʝʥʥʳʡ/ʧʦʥʠʞʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ (MÑStD) 

ʋʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ 

WNT4 38,80Ñ15,10 33,96Ñ13,24 0,644 

PMEPA1 31,21Ñ11,54 33,55Ñ12,65 0,673 

HSPG2 57,00Ñ14,80 33,56Ñ15,59 0,062 

CTGF 38,50Ñ13,11 33,20Ñ13,43 0,559 

EFEMP1 38,00Ñ12,52 35,14Ñ13,10 0,690 

FGF12 32,93Ñ11,33 35,70Ñ12,82 0,646 

CYPA 35,87Ñ16,13 28,28Ñ14,73 0,481 

SPARC 34,50Ñ11,45 36,56Ñ11,30 0,773 

SULF1 25,17Ñ10,21 28,29Ñ11,34 0,560 

 

ʅʠ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʚ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʛʨʫʧʧʘʤʠ ʧʦʢʘʟʘʥʦ ʥʝ ʙʳʣʦ (ʨʠʩʫʥʢʠ 3ï7)  

(p>0,05). 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʘ ʫ ʣʶʜʝʡ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ CTGF - 44,3, ʩ ʥʝʠʟʤʝʥʝʥʥʦʡ ï 14,5, 

ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ. ʋʯʘʩʪʠʝ CTGF ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ  ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦ ʠʟʫʯʘʝʪʩʷ. ʇʦʚʳʰʝʥʠʝ 

ʝʛʦʵʢʩʧʨʝʩʩʠʠ ʚ ʦʧʫʭʦʣʝʚʦʡ  ʪʢʘʥʠ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʦʧʫʭʦʣʝʚʦʡ ʧʨʦʛʨʝʩʩʠʝʡ ʠ 

ʥʠʟʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʠ ʧʦʢʘʟʘʥʦ ʜʣʷ ʈɾ (Liu L. et al., 2007; Liu LY et al., 2008; 

Jiang CG et al., 2011; Cheng TY et al., 2014), ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʳ ʠ ʰʝʠ (Kikuchi R et 

al., 2014) ʠ ʤʝʣʘʥʦʤʳ (Finger EC et al., 2013). ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʦ ʥʝ ʙʳʣʦ. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=18395916
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ʈʠʩʫʥʦʢ 3 ï ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʈɾ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PMEPA1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ 

ɿʜʝʩʴ  ʠ ʜʘʣʝʝ ʚ ʨʠʩʫʥʢʘʭ 4ï7: ʥʝʮʝʥʟʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ï ʟʘʚʝʨʰʝʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘʩʪʫʧʠʣ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʠʣʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʤʝʪʘʩʪʘʟʳ, ʨʝʮʠʜʠʚʳ); ʮʝʥʟʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ï 

ʥʝʟʘʚʝʨʰʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʩʣʫʯʘʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ, 

ʧʘʮʠʝʥʪ ʞʠʚ ʠʣʠ ʚʳʙʳʣ ʠ ʙʦʣʴʰʝ ʥʝ ʥʘʙʣʶʜʘʣʩʷ. ɻʨʫʧʧʘ 1 ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PMEPA1 ʚ ʦʧʫʭʦʣʠ ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʠ. ɻʨʫʧʧʘ 2 ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PMEPA1 ʚ ʦʧʫʭʦʣʠ ʥʝʠʟʤʝʥʝʥ, ʣʠʙʦ ʫʤʝʥʴʰʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʘʣʴʥʦʡ ʪʢʘʥʴʶ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʫʢʘʟʘʥʦ ʚʨʝʤʷ ʚ ʤʝʩʷʮʘʭ ʩ 

ʤʦʤʝʥʪʘ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʢʫʤʫʣʷʪʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʤʝʪʦʜʫ ʂʘʧʣʘʥ ï ʄʘʡʝʨʘ. 
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ 

PMEPA1 ʚ ʦʧʫʭʦʣʠ ʥʘ ʧʨʦʛʥʦʟ ʪʝʯʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɹʦʣʝʝ 

ʚʳʩʦʢʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PMEPA1 ʚ ʦʧʫʭʦʣʠ ʦʧʠʩʘʥʘ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʥʝʛʘʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʜʣʷ ʈʄɾ (Cichon M.A., Radisky D.C. 2014). ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʩʚʷʟʴ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʚ ʩʪʨʦʤʝ ʦʧʫʭʦʣʠ ʩ ʥʝʛʘʪʠʚʥʳʤ ʧʨʦʛʥʦʟʦʤ 

ʧʨʠ ʨʘʢʝ ʧʠʱʝʚʦʜʘ (Saadi A. et al., 2010). ɸʥʘʣʦʛʠʯʥʳʭ ʨʘʙʦʪ ʥʘ ʤʘʪʝʨʠʘʣʝ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ ʧʨʠ ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʩʚʷʟʠ ʧʦʚʳʰʝʥʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʛʝʥʘ ʩ ʧʨʦʛʥʦʟʦʤ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (p>0,05). 

 

ʅʝʮʝʥʟʫʨʠʨʦʚʘʥʥʳʝ  ʎʝʥʟʫʨʠʨʦʚʘʥʥʳʝ
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ʈʠʩʫʥʦʢ 4 ï ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʈɾ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ WNT4 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ 
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ʅʝʮʝʥʟʫʨʠʨʦʚʘʥʥʳʝ  ʎʝʥʟʫʨʠʨʦʚʘʥʥʳʝ

 ɻʨʫʧʧʘ 1,
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ʈʠʩʫʥʦʢ 5 ï ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʈɾ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ CTGF ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ 

 

ɹʝʣʦʢ EFEMP ʧʨʠ ʈɾ, ʚʠʜʠʤʦ, ʥʝʩʝʪ ʬʫʥʢʮʠʶ ʦʧʫʭʦʣʝʚʦʛʦ ʩʫʧʨʝʩʩʦʨʘ,  

ʘ ʝʛʦ ʜʝʨʝʛʫʣʷʮʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ ʠ ʦʧʫʭʦʣʝʚʦʡ ʧʨʦʛʨʝʩʩʠʝʡ 

(Zhu XJ., et al., 2014). ʇʨʠ ʵʪʦʤ ʧʨʠ ʨʘʢʝ ʷʠʯʥʠʢʦʚ ʠ ʰʝʡʢʠ ʤʘʪʢʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ (En-lin S, Sheng-guo C, Hua-qiao W., 2010; Chen J et al., 

2013). 
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ʅʝʮʝʥʟʫʨʠʨʦʚʘʥʥʳʝ  ʎʝʥʟʫʨʠʨʦʚʘʥʥʳʝ
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ʈʠʩʫʥʦʢ 6 ï ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʈɾ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ EFEMP1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʠʟʫʯʘʝʤʳʭ 

ʛʝʥʦʚ ʩ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ 

ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʪʨʘʥʩʢʨʠʧʪʦʤʥʦʡ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʝʥʘ. 
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3.4 ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ  

ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʜʠʨʫʝʤʦʛʦ ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ  

ʥʘ ʧʨʠʤʝʨʝ ʮʠʢʣʦʬʠʣʠʥʘ 

 

ʎʠʢʣʦʬʠʣʠʥ ɸ (CYPA) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ 

ʠʤʤʫʥʦʬʠʣʠʥʦʚ ʠ ʢʘʪʘʣʠʟʠʨʫʝʪ ʨʝʘʢʮʠʶ ʮʠʩ-ʪʨʘʥʩ ʠʟʦʤʝʨʠʟʘʮʠʠ X-Pro 

ʧʝʧʪʠʜʥʦʡ ʩʚʷʟʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʙʝʣʦʢ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ (Khromykh et al., 2007). ʆʥ ʚʦʚʣʝʯʝʥ ʚ 

ʨʝʛʫʣʷʮʠʶ ʠʥʜʫʢʪʦʨʘ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ EMMPRIN (CD147), ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʧʨʠ ʨʘʢʝ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ (Li  et al., 2006). ʂʨʦʤʝ ʮʠʪʦʟʦʣʴʥʦʡ ʬʦʨʤʳ, ʩʫʱʝʩʪʚʫʝʪ ʩʝʢʨʝʪʠʨʫʝʤʘʷ 

ʬʦʨʤʘ, ʝʝ ʩʠʥʪʝʟʠʨʫʶʪ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʤʘʢʨʦʬʘʛʠ ʚ ʫʩʣʦʚʠʷʭ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (Sherry et al., 1992). ɺʥʝʢʣʝʪʦʯʥʘʷ ʬʦʨʤʘ CYPA ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ 

ʤʠʛʨʘʮʠʠ ʤʦʥʦʮʠʪʦʚ, ʥʝʡʪʨʦʬʠʣʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ ʠ ʊ-ʢʣʝʪʦʢ (Xu et al., 1992). 

ʂʨʦʤʝ ʪʦʛʦ, CYPA ʦʙʣʘʜʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʩʪʠʤʫʣʠʨʫʷ 

ʩʦʟʨʝʚʘʥʠʝ ʠ ʘʥʪʠʛʝʥʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʬʫʥʢʮʠʶ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ (Bharadwaj  

et al., 2005).  

ʇʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ CYPA ʧʦʢʘʟʘʥʘ ʜʣʷ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʵʥʜʦʤʝʪʨʠʷ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ, ʤʝʣʢʦʢʣʝʪʦʯʥʦʛʦ 

ʨʘʢʘ ʣʝʛʢʦʛʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʚʦʟʤʦʞʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʆʄ. ʇʨʠ 

ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʩ ʦʧʫʭʦʣʝʚʦʡ ʧʨʦʛʨʝʩʩʠʝʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʝʛʦ ʚʦʟʤʦʞʥʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ (Hathout et al., 

2002; Cecconi, Astner, Donadelli, 2003; Li  et al., 2008; Zheng J et al., 2008).  

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ 

ʢɻʩʧʨʝʩʩʠʠ ʛʝʥʘ CYPA ʚ ʪʢʘʥʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʠ ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ. 

ɺ ʦʙʱʝʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʥʦ ʥʝ ʙʳʣʦ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʤʬʦʛʝʥʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ, 

ʛʣʫʙʠʥʳ ʠʥʚʘʟʠʠ ʦʧʫʭʦʣʠ ʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ 

ʵʢʩʧʨʝʩʩʠʠ ʪʘʢʞʝ ʚʳʚʣʝʥʦ ʥʝ ʙʳʣʦ.  
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ɿʘʪʝʤ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ CYPA ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ. ɿʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʙʦʣʴʥʳʤʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʦʤ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʦʙʱʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʠ ʥʝʠʟʤʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ (ʨʠʩʫʥʦʢ 7). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ CYPA ʚ ʦʪʥʦʰʝʥʠʠ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ. 

ʎʝʥʟʫʨʠʨʦʚʘʥʥʳʝ  ʅʝʮʝʥʟʫʨʠʨʦʚʘʥʥʳʝ
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ʈʠʩʫʥʦʢ 7 ï ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʈɾ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ CYPA ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ 

 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʘ CYPA ʚ ʢʣʝʪʢʘʭ 

ʦʧʫʭʦʣʠ in situ ʤʳ ʧʨʦʚʝʣʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʨʝʟʦʚ ʪʢʘʥʝʡ ʠʟ 

ʧʘʨʘʬʠʥʦʚʳʭ ʙʣʦʢʦʚ 37 ʧʘʮʠʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʥʪʠʪʝʣ. ʇʨʠ 
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ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʠ ʘʥʪʠʪʝʣʘ ʬʠʨʤʳ çSigma-Aldrichè ʢ CYPA (ʨʘʙʦʯʝʝ 

ʨʘʟʚʝʜʝʥʠʝ 1:1200). ʆʮʝʥʠʚʘʣʠ ʧʦʟʠʪʠʚʥʫʶ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʵʢʩʧʨʝʩʩʠʶ 

ʤʘʨʢʝʨʘ ʥʘ 1000 ʢʣʝʪʦʢ (100 ʢʣʝʪʦʢ ʚ 10 ʧʦʣʷʭ ʟʨʝʥʠʷ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʭ400 

(ʨʠʩʫʥʦʢ 8).  

 

 

ʈʠʩʫʥʦʢ 8 ï ʈʝʟʫʣʴʪʘʪ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʭʦʣʝʡ 

ʞʝʣʫʜʢʘ (ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ).  

A ï ʠʥʪʝʩʪʠʥʘʣʴʥʳʡ ʪʠʧ ʨʘʢʘ ʞʝʣʫʜʢʘ; B ï ʜʠʬʬʫʟʥʳʡ ʪʠʧ ʨʘʢʘ ʞʝʣʫʜʢʘ;  

C ï ʧʦʟʠʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ. ɺʳʨʘʞʝʥʥʘʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʵʢʩʧʨʝʩʩʠʷ 

 ʚ ʢʣʝʪʢʘʭ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʛʘʥʛʣʠʷ ʩʪʝʥʢʠ ʞʝʣʫʜʢʘ;  

D ï ʧʦʟʠʪʠʚʥʘʷ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʘʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʵʢʩʧʨʝʩʩʠʷ CYPA  

ʚ ʢʣʝʪʢʘʭ ʞʝʣʝʟʠʩʪʦʧʦʜʦʙʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʩʪʨʫʢʪʫʨ  

ʧʨʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʪʠʧʝ ʨʘʢʘ ʞʝʣʫʜʢʘ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʦʣʠ CYPA ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʘʢʘ ʞʝʣʫʜʢʘ ʦʮʝʥʠʚʘʣʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʭʘʨʘʢʪʝʨʘ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ ʦʧʫʭʦʣʠ, ʨʘʟʤʝʨʦʤ 

ʧʝʨʚʠʯʥʦʛʦ ʫʟʣʘ ʠ ʥʘʣʠʯʠʝʤ ʣʠʤʬʦʛʝʥʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. 

ɺ ʦʧʫʭʦʣʷʭ ʢʘʢ ʜʠʬʬʫʟʥʦʛʦ, ʪʘʢ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʟʠʪʠʚʥʘʷ ʵʢʩʧʨʝʩʩʠʷ CYPA (p>0,05, ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ ʇʠʨʩʦʥʘ, 

ʨʠʩʫʥʦʢ 9). ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʟʠʪʠʚʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʙʝʣʢʘ ʧʨʠ 
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ʜʠʬʬʫʟʥʦʤ ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʪʠʧʝ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ. ʆʜʥʘʢʦ ʧʨʠ 

ʜʠʬʬʫʟʥʦʤ ʪʠʧʝ ʈɾ ʧʨʦʮʝʥʪ ʵʢʩʧʨʝʩʩʠʠ CYPA, ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʠʪʠʚʥʦ ʦʢʨʘʰʝʥʥʳʭ ʢʣʝʪʦʢ ʥʘ 100 ʧʦʩʯʠʪʘʥʥʳʭ, ʙʳʣ ʥʠʞʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʵʢʩʧʨʝʩʩʠʝʡ ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʢʘʨʮʠʥʦʤʳ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʪʠʧʘ (p<0,05, ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ, ʜʘʥʥʳʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ).  

 
 

ʈʠʩʫʥʦʢ 9 ï ɼʦʣʠ ʙʦʣʴʥʳʭ, ʧʨʦʷʚʣʷʶʱʠʭ ʥʝʛʘʪʠʚʥʫʶ  

ʠ ʧʦʟʠʪʠʚʥʫʶ ʵʢʩʧʨʝʩʩʠʶ CYPA ʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ ʜʠʬʬʫʟʥʦʛʦ  

ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ 

 

ʅʘʤʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʵʢʩʧʨʝʩʩʠʠ CYPA ʚ 

ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʦʪ ʨʘʟʤʝʨʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʥʠ ʧʨʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ, ʥʠ ʧʨʠ 

ʜʠʬʬʫʟʥʦʤ ʪʠʧʝ ʈɾ (p>0,05, ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ). 

ʇʨʠ CYPA-ʥʝʛʘʪʠʚʥʳʭ ʦʧʫʭʦʣʷʭ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʤʝʪʘʩʪʘʟʳ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ 67% ʩʣʫʯʘʝʚ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʟʠʪʠʚʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ï ʣʠʰʴ ʚ 33% (ʨ=0,01, ʢʨʠʪʝʨʠʡ ʩʦʛʣʘʩʠʷ 

ʇʠʨʩʦʥʘ). ʋ ʙʦʣʴʥʳʭ ʩ ʜʠʬʬʫʟʥʳʤ ʪʠʧʦʤ ʈɾ ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʜʦʩʪʠʛʘʣʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ-ʟʥʘʯʠʤʦʛʦ ʫʨʦʚʥʷ (ʨ=0,07, ʨʠʩʫʥʦʢ 10).  
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ʈʠʩʫʥʦʢ 10 ï ɼʦʣʠ ʙʦʣʴʥʳʭ, ʧʨʦʷʚʣʷʶʱʠʭ ʥʝʛʘʪʠʚʥʫʶ  

ʠ ʧʦʟʠʪʠʚʥʫʶ ʵʢʩʧʨʝʩʩʠʶ CYPA ʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ ʜʠʬʬʫʟʥʦʛʦ  

ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʤʝʪʘʩʪʘʟʦʚ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ 

 

ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʜʘʣʝʥʥʳʭ ʤʝʪʘʩʪʘʟʦʚ ʧʨʠ 

ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʪʠʧʝ ʈɾ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʥʘʣʠʯʠʷ ʵʢʩʧʨʝʩʩʠʠ 

CYPA. ʀʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʜʠʬʬʫʟʥʦʤ ʪʠʧʝ ʈɾ ï ʥʝʛʘʪʠʚʥʘʷ 

ʵʢʩʧʨʝʩʩʠʷ CYPA ʧʨʠ ʜʘʥʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʪʠʧʝ ʦʧʫʭʦʣʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ 

ʛʝʤʘʪʦʛʝʥʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ (p=0,01, ʨʠʩʫʥʦʢ 11). 

 

 

ʈʠʩʫʥʦʢ 11 ï ɼʦʣʠ ʙʦʣʴʥʳʭ, ʧʨʦʷʚʣʷʶʱʠʭ ʥʝʛʘʪʠʚʥʫʶ  

ʠ ʧʦʟʠʪʠʚʥʫʶ ʵʢʩʧʨʝʩʩʠʶ CYPA ʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʝ ʜʠʬʬʫʟʥʦʛʦ  

ʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʦʪʜʘʣʝʥʥʳʭ ʤʝʪʘʩʪʘʟʦʚ 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚ ʧʦʣʴʟʫ ʨʘʟʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʠ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ (ʨʠʩʫʥʦʢ 12). ʅʘ ʧʨʠʤʝʨʝ 

ʮʠʢʣʦʬʠʣʠʥʘ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʩʦʜʝʨʞʘʥʠʷ ʪʨʘʥʩʢʨʠʧʪʘ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ʆʜʥʘʢʦ ʚʳʷʚʣʝʥʘ 

ʘʩʩʦʮʠʘʮʠʷ ʝʛʦ ʥʝʛʘʪʠʚʥʦʡ ʙʝʣʢʦʚʦʡ ʵʢʩʧʨʝʩʩʠʠ ʩ ʨʝʮʠʜʠʚʠʨʦʚʘʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʷʚʣʷʣʘʩʴ ʩʧʝʮʠʬʠʯʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʪʠʧʫ ʦʧʫʭʦʣʠ. ʊʘʢ, ʧʨʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʪʠʧʝ ʥʝʛʘʪʠʚʥʘʷ ʵʢʩʧʨʝʩʩʠʷ CYPA ʙʳʣʘ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʣʦʢʦʨʝʛʠʦʥʘʨʥʳʤʠ 

ʨʝʮʠʜʠʚʘʤʠ, ʘ ʧʨʠ ʜʠʬʬʫʟʥʦʤ ï ʩ ʛʝʤʘʪʦʛʝʥʥʳʤ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ. 

 

 

ʈʠʩʫʥʦʢ 12 ï ʀʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ (ɸ)  

ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ (ɹ) ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʘ CYPA  

ʧʨʠ ʠʥʪʝʩʪʠʥʘʣʴʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʪʠʧʝ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ ʞʝʣʫʜʢʘ 

ʇʨʠʤʝʯʘʥʠʝ: ï ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ CYPA, ʚ ʧʨʦʮʝʥʪʘʭ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʢʚʘʨʪʠʣʴʥʦʛʦ ñ̫ ʱʠʢʘ ʩ ʫʩʘʤʠò. ʋʩʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 10-ʤʫ ʠ 90-ʤʫ ʧʨʦʮʝʥʪʠʣʶ. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʪʨʘʧʦʣʷʮʠʠ 

ʜʘʥʥʳʭ ʦʙ ʵʢʩʧʨʝʩʩʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʝʥʘ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʆʊ-ʇʎʈ ʥʘ ʝʛʦ 

ʪʨʘʥʩʣʷʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʧʫʭʦʣʠ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʅʘʣʠʯʠʝ ʩʚʷʟʠ ʝʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʢʣʠʥʠʢʦ-ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʣʠʰʴ ʧʨʝʜʧʦʩʳʣʢʦʡ ʢ ʥʘʣʠʯʠʶ ʪʘʢʦʡ ʞʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʘ ʙʝʣʢʦʚʦʤ ʫʨʦʚʥʝ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʚʳʚʦʜʘ ʦ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʣʶʙʦʛʦ ʛʝʥʘ ʚ ʧʘʪʦʛʝʥʝʟ ʈɾ ʠ ʚʣʠʷʥʠʠ ʝʛʦ ʧʨʦʜʫʢʪʘ ʥʘ 

ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ ʥʝ ʪʦʣʴʢʦ ʝʛʦ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ, ʥʦ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʤʢɸʊ. 

 

3.5 ʇʦʣʫʯʝʥʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ (ʤʢɸʊ) ʢ ʙʝʣʢʫ PMEPA1  

ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʭ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

 

ʍʦʪʷ ʧʦʚʳʰʝʥʠʝ ʛʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ PMEPA1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ 

ʦʧʠʩʘʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ (Rae et al., 2001), ʩʚʝʜʝʥʠʡ ʦ ʝʛʦ ʨʦʣʠ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʈɾ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɼʘʥʥʳʭ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦ ʙʝʣʢʦʚʦʡ 

ʵʢʩʧʨʝʩʩʠʠ PMEPA1 ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʞʝʣʫʜʢʘ ʥʘʤʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʦ ʩʚʷʟʠ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ PMEPA1 ʩ ʠʥʪʝʩʪʠʥʘʣʴʥʳʤ 

ʪʠʧʦʤ ʈɾ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʨʝʩʩʠʠ ʝʛʦ 

ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʭ ʞʝʣʫʜʢʘ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʝʛʦ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʙʝʣʢʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʈɾ ʤʳ 

ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʘʜʝʥʦʢʘʨʮʠʥʦʤ ʞʝʣʫʜʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ  

ʘʥʪʠ-PMEPA1 ʘʥʪʠʪʝʣʘ (sc-85829, Santa Cruz Biotechnology Inc., USA). ʆʜʥʘʢʦ  

ʵʪʦ ʥʝ ʧʦʟʚʦʣʠʣʦ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʙʝʣʢʘ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʥʠ 

ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʚʝʩʪʝʨʥ-ʙʣʦʪ ʘʥʘʣʠʟ, 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ). ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʜʢʦʡ, 

ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Dr. Leanne De Koning (2
nd
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workshop, ʕʜʠʥʙʫʨʛ, 2012) 620 ʠʟ 1550 ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʥʪʠʪʝʣ, 

ʥʝ ʦʙʣʘʜʘʶʪ ʟʘʷʚʣʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʙʝʣʢʘ-

ʤʠʰʝʥʠ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʨʝʩʫʶʱʝʛʦ 

ʙʝʣʢʘ ʚ ʦʙʨʘʟʮʝ. ʕʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʘʥʪʠʪʝʣʘ ʢ ʙʝʣʢʫ 

PMEPA1, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʝʛʦ ʚ ʪʢʘʥʷʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʧʝʮʠʬʠʯʥʳʭ ʤʢɸʊ ʢ ʙʝʣʢʫ PMEPA1, ʥʘʤʠ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʧʦʠʩʢ ʫʯʘʩʪʢʦʚ ʣʦʢʘʣʠʟʘʮʠʠ ʘʥʪʠʛʝʥʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ, ʩʪʝʨʠʯʝʩʢʠ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ɸʊ.  

ɺ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʝʧʪʠʜ 
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, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʟ ʩʝʙʷ C-ʢʦʥʮʝʚʫʶ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʙʝʣʢʘ PMEPA1 (ʨʠʩʫʥʦʢ 13). 

 

 

ʈʠʩʫʥʦʢ 13 ï ɸʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ 

PMEPA1, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʬʨʘʛʤʝʥʪ ʚʳʜʝʣʝʥ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ. 

  


