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Measurement of oxidative stress parameters 

Oxidative damage of biomolecules was assessed by measuring serum malondialdehyde 

(MDA), 8-hydroxydeoxyguanosine (8-OHdG) and (carbonylated proteins) PC using 

enzyme immunoassays kits, (Cell Biolabs, Inc; Cat# STA-332, STA-320 and STA-310; 

respectively), following the manufacturer’s instructions. The enzymatic activity of 

antioxidant enzymes superoxide dismutase (SOD), catalase (CAT), glutathione 

peroxidase (GPx) and glutathione reductase (GR) was determined in serum using 

enzyme immunoassay kits (Cayman Chemical Company; Cat# 706002; 707002; 

703102; 703202; respectively) according to the manufacturer’s instructions. Basal 

production of hydrogen peroxide (H2O2) was determined in leukocytes by flow 

cytometry as previously described [1]. 

 

Telomere length assay 

Peripheral Blood Mononuclear Cells (PBMC) isolated DNA (20 ng) was amplified by 

quantitative PCR (qPCR) using specific telomere and 36B4 (a single copy gene used as 

reference) primers and the Maxima SYBR Green/ROX qPCR Master Mix (Thermo 

Fisher Scientific Inc. Cat. #K0221). Two standard curves, one for telomere and another 

one for 36B4 quantitation were constructed. Five DNA concentrations ranging from 110 

to 1.35 ng/μl (specifically 110; 36.7; 12.2; 4.1 and 1.35 ng/μl) were generated by serial 

dilutions using a reference DNA consisting of pooled DNA samples from control 

individuals having the AAT MM phenotype. These concentrations were chosen because 

showed a very good linearity and all samples were within the limits of the standard 

curve. All PCR reactions (20 μl) were performed on 96-well plates using an ABI Prism 

7900 HT thermocycler. The qPCR programme (for both telomere and 36B4 



 2 

amplification) was the following: 10 min at 95 ºC, followed by 40 cycles of 95 ºC for 15 

s and 60 ºC for 1 min. 

 

Telomerase activity 

Telomerase activity was detected using the TRAPeze® XL Telomerase Detection Kit 

(Cat # S7707; Millipore, USA) according to the manufacturer’s instructions. Briefly, 

PBMC were lysed by incubating in CHAPS lysis buffer for 30 min on ice. Samples 

were centrifuged at 12.000 x g at 4ºC for 20 min, supernatants collected and protein 

concentration determined using the Bradford method. Telomere elongation was 

performed by incubating the cell extracts (1.5 μg of total protein) at 30ºC for 30 min. 

The elongation products were amplified by polymerase chain reaction (94°C for 30 sec, 

59°C for 30 seconds, 72°C for 1 minute for 36 cycles followed by a 72°C for 3 min 

extension step and then at 55°C for 25 minutes, concluding with a 4°C incubation). PCR 

products were transferred to black 96-well ELISA plates and fluorescence signals were 

measured using a fluorescence plate reader (SpectraMax Gemini XPS) after setting the 

excitation/emission parameters for fluorescein (495 nm/516 nm) and sulphorhodamine 

(600 nm/620 nm). 

hTERT gene expression 

Quantitative detection of hTERT mRNA was performed by reverse transcription 

quantitative polymerase chain reaction (RT-qPCR) analysis. For reverse transcription 

(RT) reactions, 200 ng of purified RNA was reverse transcribed using random hexamers 

with the High-Capacity cDNA reverse transcription kit (Applied Biosystems, P/N 

4322171; Foster City, CA, USA) according to the manufacturer's instructions. RT 

conditions included an initial incubation step at 25ºC for 10 min to allow annealing of 

random hexamers, followed by cDNA synthesis at 37°C for 120 min, and a final 5 min 
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inactivation step at 95°C. The mRNA levels were determined by qPCR analysis using 

an ABI Prism 7900 HT Fast Real-Time PCR System (Applied Biosystems). Gene-

specific primer pairs and probes (TaqMan Gene Expression Assays; Life Technologies) 

for hTERT (Hs00972656_m1) were used together with TaqMan Universal PCR Master 

Mix (Applied Biosystems, P/N 4304437) and reverse-transcribed sample RNA in 20-μl 

reaction volumes. PCR conditions were 10 min at 95°C for enzyme activation, followed 

by 40 two-step cycles (15 sec at 95°C, 1 min at 60°C). The levels of human beta 

glucuronidase (GUSB; Hs00939627_m1) expression were measured in all samples to 

normalize differences in RNA input, RNA quality, and reverse transcription efficiency. 

Each sample was analysed in triplicate, and the expression was calculated according to 

the 2
−ΔΔCt

 method [2].  
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