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Abstract: Objective To investigate the impact of NaOH treatment on respiratory samples for nucleic acid testing efficiency and
the selection of optimization methods, providing a scientific basis for the pre-treatment process of nucleic acid extraction from
respiratory samples. Methods 16 nasopharyngeal swabs(NPS) and 24 sputum samples were collected from the Department of
Clinical Laboratory of Peking Union Medical College Hospital. The national standard of Mycoplasma pneumoniae (MP) DNA
with a concentration of 1 x 10° copies/ml was diluted with viral transport medium and sputum respectively to prepare simulated
positive NPS samples and simulated positive sputum samples. Clinical NPS samples and simulated NPS samples were liquefied
with normal saline(NS), 1mol/L NaOH, and trypsin at a 1 : 1 ratio respectively. The simulated sputum samples were liquefied
with trypsin and 1 mol/L NaOH at a 1 : 1 ratio, respectively. After liquefaction with 1 mol/L NaOH, the simulated sputum
samples were treated with varying concentrations of Tris(hydroxymethyl)aminomethane hydrochloride (Tris-HCI) for
optimization. All samples underwent nucleic acid extraction using the conventional magnetic bead method followed by
polymerase chain reaction (PCR) amplification. A t-test was employed to compare the intergroup differences in nucleic acid Ct
values among samples treated with different liquefaction reagents. Results Compared with NS, treatment with 1 mol/L NaOH
significantly inhibited the detection of influenza A virus (FVA) and respiratory syncytial virus RSV) RNA, converting the results
from positive to negative, whereas the differences in Ct values of MP and adenovirus(ADV) DNA before and after treatment

showed no statistical significance (#=2.644, 2.862, all P>0.05). In simulated NPS samples, 1 mol/L NaOH liquefaction treatment
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showed no effect on MP DNA at 2 000 and 1 000 copies/ml (P>0.05), but exhibited significant inhibitory effects on detection at

low viral loads (200 and 500 copies/ml) (=3.085 . 2.566, all P<0.05). Trypsin treatment had no significant impact on nucleic acid

detection of either DNA or RNA pathogens (P>0.05). After liquefaction of simulated sputum samples with 1mol/L NaOH, the

MP DNA Ct value significantly increased compared to the trypsin group (#=3.935, P<0.05). No differences in Ct values were
observed after neutralization with different concentrations (1, 0.5, and 0.25mol/L) of Tris-HCI (pH=7) (all P>0.05). Conclusions

Liquefaction of sputum with 1mol/L NaOH has an inhibitory effect on PCR detection, which may lead to false-negative results.

The inhibition can be eliminated to some extentby using Tris-HCl, to improve the accuracy and sensitivity of PCR.
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