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Introduction

Prohibitin (Phb) is a multifunctional protein 
participating in a plethora of essential cellular 
functions, such as cell signalling, apoptosis, survival 
and proliferation, playing a central role in the main-
tenance of liver homeostasis through the regulation 
of central proteins involved in these processes by 
means of protein-protein interaction mechanisms. 

in the progression of non-alcoholic steatohepatitis 
(NASH) and obesity, according to mechanisms that 
still must be elucidated. Phb1 plays an essential 
role in hepatic functions such as inhibition of cell 
proliferation [1, 2] and response to anti-cancer [3] or 
carcinogenic agents [4]. Down-regulation of Phb1 
is an early event in the development of NASH and 
hepatocellular carcinoma (HCC) in experimental 
mouse models and humans [5]. All these data su-
ggest that Phb1 may play a prominent role in the 
progression of HCC.

Materials and Methods

Phb1 expression was silenced in the human 

(siGL, control cells; siPHB, treated cells). Phb1 
levels were analysed by immunodetection assay. 

-
tion Kit (Roche). Cell proliferation was estimated by 
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cell counting and with the Cell Proliferation Reagent 

mechanisms involved in the response of PLC cells 
to impaired Phb1 activity we used a combination of 
DIGE and mass spectrometry analyses. To increase 

-
somal subcellular fractions were isolated (Qproteo-
me Cell Compartment Kit, from Qiagen). Enriched 
cytosolic and microsomal fractions from siGL and 
siPHB cells were compared by DIGE analysis. Di-

Results

Phb1 levels were reduced by 80% upon siRNA 

was 3-fold increased in siPHB cells indicating the 

In addition, Phb silencing severely compromised the 
capacity of PLC cells to proliferate in a semisolid 
substrate, an inherent property of transformed cells 
that is related with their metastatic capacity (Figure 
1C). Both cell counting and formazan production 

rate of siPHB cells when compared with the control 
siGL cells (Figure 1A and B). 

DeCyder analysis of DIGE of cytosolic and 
microsomal fractions found 76 and 25 spots diffe-
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rentially represented (T test < 0.05) in siPHB with 
respect to siGL cells. MS/MS analysis allowed 

the cytosolic and microsomal fractions respecti-
vely (Table 1).

Figure 1. Cell growth and survival upon Phb1 silencing. 

Conclusions

Phb1 silencing in human hepatoma cell line 
PLC/PRF5 leads to an increase of apoptotic rate and 
an impaired cell proliferation. Down-regulation of 

-
gest ER stress that, in turn, might participate in the 
apoptotic response of PLC cells to Phb1 silencing. 
In agreement to this hypothesis, we found increa-
sed CHOP levels, PARP cleavage and activation of 
caspase 12 and downstream caspase 7 (Figure 2A). 
ER stress might result from proteasome malfunction 
leading to the accumulation of miss-folded polypep-
tide chains in the cell. Phb1 silencing induced down-
regulation of proteasome activator complex subunit 

2B) suggesting impairment of proteasome activity. 

accumulation of ubiquitinated proteins upon Phb 
silencing (Figure 2B). 

Figure 2. Molecular targets mediating the cellular response 

Table 1
analysis.
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Bio-Rad Laboratories

The Lucid Proteomics System provides a novel 
means for top-down proteomic analysis of complex 
biological samples by combining the separation 
power of SELDI ProteinChip arrays with high-re-
solution MALDI-TOF and MALDI-TOF/TOF mass 
spectrometry. 

Introduction to Lucid Proteomics System,  a new solution for peptide and protein 

TOF and TOF/TOF Mass Spectrometry

Francesco Tortorella

Lucid Sales Manager Europe, Bio-Rad Laboratories

permits sample cleanup directly on the arrays, ma-
king the process compatible with crude biological 
samples (such as neat urine) and harsh elution buffer 
components (salts, urea, etc.) that are not normally 
compatible with MS analysis. 
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