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1- RNA extraction from FFPE samples 

Background: Tissue autolysis is one of most significant element affecting the integrity of 

isolated RNA from FFPE samples, by the effect of nucleases that occurs between the times of 

sampling to fixation. Additionally, it was shown that thickness of the specimens has direct 

association with increasing the nucleases effect due to reduced rate of formalin penetration and 

inactivation of enzymatic activity in more thick sections [1]. In this term, since most of liver 

biopsies are taken through needle biopsy and the sections are fine thin, the obtained RNA yield 

from liver FFPE samples is more reliable for gene expression profiling [2, 3]. Moreover, 

formaldehyde is responsible for cross linking of RNA to another proteins or nucleic acids, which 

reduces the yield of isolated RNA. In this regard, we tried to reverse the effects of formalin, at 

least in some, by buffer treatment and washing as indicated previously [4, 5]. Extensive heating 

can be used for removal of formalin adduct from the nucleic acids, but this method cause 

extensive degradation of RNA due to overheating [6]. So, we tried to optimize RNA extraction 

and subsequent RT-PCR assays by the benefit of PBS treatment-washing, as well as using 

proteinase K and soft grinding the tissue before extraction of RNA.  Moreover, the poly-A tail of 

RNA are most potent component to degrade upon FFPE processing, so cDNA synthesis by 

random hexamer primers have shown to improve the quality of mRNA expression profiling from 

the FFPE samples [7], as we performed in this research. 

Protocol: For each FFPE sample, 10 cuts with 10 μm thickness were subjected to paraffin 

removal and additional processing before using the kit. The cuts were put in a 1.5 µL tube, then 1 

mL xylene was added. The tube was vortexed vigorously and incubated at 50º C for 1 hour. 

Thereafter tubes were centrifuged at 13000rpm for 3 min. The supernatant was removed with care 

and the step was repeated by adding 1 mL xylene. The pellet was washed with 100% ethanol 3 

times, and finally air-dried. Dried tissues were immersed in PBS buffer and incubated at 4º C 

with occasional vortex. After 1-2 hours, the tubes were centrifuged at 13000rpm for 1 min and the 

PBS was replaced; this process was repeated between 3-5 times. The tubes were centrifuged 

again and after removal of the PBS, the pellet was partially dried. Then the samples were 

subjected to tissue RNA extraction kit (NucleoSpin® total RNA, MN, Macherey-Nagel GmbH 

& Co. KG). 
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2- S. Figure 1. Ten µL of extracted RNA was run on 1% agarose gel with TBE buffer. A: 

FF-RNA, and B: FFPE-RNA 
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3-  Figure 2. PCR products of β-catenin exon 3-5 (A) and exon 3 (B) were run on agarose 

gel. L: ladder, Lane 1: negative control, Lane 2: positive control, and the rest are samples.  
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4-  Figure 3. Unknown point mutations observed in exons 3-5 in the β-catenin among HCC 

samples. A: Q72H is in the exon 3, B: Q85H and C: D145E are within exon 4, D: E209Q 

and E: Q203H are in the exon 5. Green letters below the codon specify the wild type 

amino acid, red one above the mutant code represents the mutated amino acid. The 

number ordering of nucleotides begin from the start codon of β-catenin gene 

(NG_013302).    
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5- Table 1. list of mutations observed in this study  

Sample 

code  

Codon  Wild type codon Mutant codon Exon Function 

P31hc 43  GCT GCC 3 Nonsense  

P18hc 29 TCT TCC 3 Nonsense 

39f.hp 48 GGT GGG 3 Nonsense  

P181h D32G/V GAC GGC/GTC 3 interaction of β-catenin 

with Fbw1  

P98h S33C TCT TGT 3 phosphorylation sites for 

GSK-3β 

125f H36G CAT CAG 3 hot-spot 

212f S37C TCT TGT 3 phosphorylation sites for 

GSK-3β 

83f.bh G38V GGT GTT 3 hot-spot  

P8.hc G38S/R GGT AGT/CGT 3 hot-spot  

F45.p1 A39V GCC GTC 3 hot-spot  

P158 T41I ACC ATC 3 phosphorylation sites for 

GSK-3β 

P66.h T42A ACA GCA 3 hot-spot  

P204.h P44R CCT CGT 3 hot-spot  

Pf32 S45P TCT CCT 3 phosphorylation site for 

casein kinase-1 

Pf128 Q72H CAG CAC 3 New mutation  

F1.hp  GGTGAAGAAA GGTGAAAAAA Intron  New mutation  

F25.hp Q85H CAG CAC 4 New mutation  

P51f D145E GAT GAA 4 New mutation  

Pf43H  GGAGTAGTT GGACTAGTT Intron  New mutation  
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F21 Q203H CAG CAC 5 New mutation  

F15 E209Q GAA CAA 5 New mutation  
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