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Summary 
We previously reported that the heat shock protein 105 (HSP105), identified by 

a serological analysis of the recombinant cDNA expression library (SEREX) using the 

serum from a pancreatic cancer patient, was overexpressed in various human tumors 

and the testis of adult men by immunohistochemical analysis. In the present study, to 

elucidate the biological function of HSP105 protein in cancer cells, we first established 

NIH3T3 cells overexpressing murine HSP105 (NIH3T3-HSP105). The 

NIH3T3-HSP105 cells acquired resistance to apoptosis induced by heat shock or 

doxorubicin. The small interfering RNA (siRNA)-mediated suppression of HSP105 

protein expression induced apoptosis in human cancer cells but not in fibroblasts. By a 

combination of siRNA introduction and doxorubicin or heat shock treatment, apoptosis 

was induced synergistically in a human colon cancer cell line, HCT116 cells. In vivo, 

siRNA inoculation into the human gastric cancer cell line KATO- established in the 

flank of an NOD SCID mouse suppressed the tumor growth. This siRNA-induced 

apoptosis was mediated through caspases, but not the p53 tumor suppressor protein, 

even though the HSP105 protein was bound to wild type p53 protein in HCT116 cells. 

These findings suggest that the constitutive overexpression of HSP105 in cancer cells is 

involved in malignant transformation by protecting tumor cells from apoptosis. HSP105 

may thus be a novel target molecule for cancer therapy and a treatment regimen using 

synthetic siRNA to suppress the expression of HSP105 protein may provide a new 

strategy for cancer therapy. 
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ADP; adenosine diphosphate 

ATP; adenosine triphosphate 

cDNA; complementary DNA 

DNA; deoxyribonucleic acid 

ER; endoplasmic reticulum 

ERAD; ER-associated degradation 

HSP; heat shock protein 

mRNA; messenger ribonucleic acid 

PARP; poly ADP-ribose polymerase 

RNAi; RNA interference 

RT-PCR; reverse transcription-polymerase chain reaction 

SEREX; serological analysis of recombinant cDNA expression libraries 

siRNA; small interfering RNA 

UPR; unfolded protein response 
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腫瘍抗原遺伝子     相同性を示す遺伝子         

KM-PA- 1  apg-2 (heat shock protein 110 family) 
KM-PA- 2  EST (KIAA0124) 
KM-PA- 3  β-actin 
KM-PA- 4  coactosin-like protein (CLP) 
KM-PA- 5  HALPHA44 (alpha-tubulin) 
KM-PA- 6  unknown 
KM-PA- 7  CDC-like kinase (CLK3) 
KM-PA- 8  cytokeratin 18 
KM-PA- 9  polyA binding protein 
KM-PA-10  very-long-chain-acyl-CoA-dehydrogenase (VLCAD) 
KM-PA-11  unknown 
KM-PA-12  HLA-Cw heavy chain (MHC Class I) 
KM-PA-13  unknown 
KM-PA-14  CGI 55 protein 
KM-PA-15  glycosylation-inhibiting factor (GIF) 
KM-PA-16  unknown 
KM-PA-17  DNA binding protein A (dbpA) 
KM-PA-18  heat shock protein 105 (KIAA0201)           
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⒬ PK8 NIH3T3

⒬ SK-Hep1 ⒬ SW620
⒬ KATO-3 MKN28

⒬ HCT116 Johns Hopkins University B. Vogelstein
Turu Mori

NOD SCID
 

 
6-2)  

 
pCAGGS IRES

neo-R DNA ∞ pCAGGS-IRES-neo-R
HSP105 cDNA HSP105

lipofectamine 2000 6
90% confluent 4 g DNA 10 l lipofectamine 2000

48 G418 500 g/ml
1 ┘ HSP105  
 

6-3) Reverse Transcription-PCR (RT-PCR) 
 

TRIZOL reagent RNeasy  (Qiagen)
total RNA total RNA

♣ 1 g total RNA
Superscript reverse transcriptase ♣ cDNA

RT-PCR PCR 94Υ
1 58Υ 1 72Υ 1 24 33 PCR 2

4  
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V BioVision
♣ NIH3T3 HSP105 NIH3T3 45Υ
90 200 ng/ml ⒬

100 nM 200 nM siRNA 100 nM siRNA 200 ng/ml 
FITC

annexinV よ

100 M Z-VAD-FMK Sigma siRNA 1
 

DNA ∞ PI
NIH3T3

HSP105 NIH3T3 70
20Υ 30 100 g/ml RNase 25 g/ml PI

よ CellQuest
BD Biosciences よ  

 
6-5)  

 
┘ lysis buffer (200 mM NaCl, 20 mM Tris, pH7.4, 1% Nonidet P-40, 1 

mM sodium orthovanadate (WAKO, Osaka, Japan), 10% glycerol, protease inhibitor 
tablet (Roche Applied Science, Penzberg, Germany) よ HSP105

HSP105 p53 p53
(DO-1) (Santa Cruz Biotechnology, Santa Cruz, CA) A

(Pierce, Rockford, IL)
㌹ HSP105

PARP  (Santa Cruz Biotechnology) DO-1
Mini-biotin-XX Protein Labeling Kit (Molecular Probes, Eugene, OR)

DO-1 p53 (Ser46 ) 
p53 (Ser15 )  (New England Biolabs, 

Bevery, MA) 1 HRP IgG
HRP  (Amersham Biosciences, Piscataway, NJ) 2

 



6-6) RNAi HSP105  
 

HSP105 RNAi (RNA interference) siRNA 
(small interfering RNA) スゝ HSP105
HSP105-siRNA : UUGGCUGCAACUCCGAUUGTT (Dharmacon Research)
HSP105-siRNA-2 : UGUACAUUACCUUUAUUCCAACUCC (Invitrogen)  

Oligofectamine (Invitrogen) 6 plate 100 
pmol siRNA 4 l Oligofectamine Opti-MEM よ

total 200 l 800 l Opti-MEM well 4
FCS 300 l Western blotting

 
 

6-7) in vivo siRNA ⑾  
 

⒬ KATO-3 2 106 100 l HBSS solution (Gibco) 
NOD SCID 5 7mm Ⅴ 3

5 よ 1 nmol siRNA 20 l Oligofectamine
⑾ ⑾ ゝ  

⑾ ⑾ ⑾ 2 0.5  
 

RT-PCR __

    

HSP105  sense     5’-ATGAAGTGATGGAATGGATG-3’ 
antisense 5’-TTTGGTTTCGGTTGTGTTAC-3’   

Noxa  sense    5’-AGATGCCTGGGAAGAAG-3’ 
Antisense 5’-AGTCCCCTCATGCAAGT-3’  

PUMA  sense     5’-TGTAGAGGAGACAGGAATCCACGG-3’  
antisense  5’-AGGCACCTAATTGGGCTCCATCTC-3’.   

BAX  sense      5’-AGCGGCGGTGATGGACGGGTC-3’  
antisense 5’-TCCAAGGCAGCTGGGGCCTCA-3’.   

p53       sense      5’-CCATGGCCATCTACAAGCAG-3’ 
antisense 5’-AGGGTGAAATATTCTCC-3’.  

_____________________________________________________      
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