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Polymorphism analysis of pfert sequences related to drug resistance of imported Plasmodium falciparum

in Liaoning Province
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Objective This study aims to detect the polymorphism of the chloroquine resistance transporter (Pfcrt)
gene of Plasmodium falciparum , analyze the sequence variations in its structural regions, and provide a scientific
theoretical basis for understanding the progress of drug resistance in falciparum malaria in Liaoning Province and offering
effective clinical treatment plans. Methods Whole blood samples from patients with imported falciparum malaria in
Liaoning Province from 2019 to 2021 were collected, and the epidemiological information of the relevant patients was
gathered. The nested multiplex PCR method was used to amplify the Pfcrt drug resistance gene in the whole blood
samples of falciparum malaria patients.and the gene sequences were compared. A detailed analysis of the polymorphism
of the current imported falciparum malaria parasite drug resistance gene and an elaboration of its distribution
characteristics were conducted. A total of 18 blood samples from patients were detected. The amplified target products
were sequenced to obtain the Pfert gene sequence, which was then compared with the standard strain 3D7 (PF3D7-
265519) sequence of P. falciparum in the gene bank by Blast analysis. Mega5. 05 software was used to analyze the

sequence polymorphism,and the effective variation sites,genetic distance and the composition ratio of amino acid mutation
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sites between the sequences were calculated.  Results All the imported cases of falciparum malaria in Liaoning Province
collected in this study originated from Africa, including Angola, Congo-Brazzaville, Congo-Kinshasa, Guinea, Nigeria,
Uganda and Cameroon. After comparative analysis, it was found that there are three types of Pfcrt genes in falciparum
malaria in Liaoning Province at present,namely CVMNK type, CVIET type and CVMNT type. The analysis shows that
the mutation sites in the mutant gene (CVIET) mainly occur at amino acids 74,75 and 76 . with base mutations of ATG—
AAT,AAT—>GAA and AAA— ACA, resulting in amino acid changes of M741, N75E and K76T. These mutation types
are closely related to chloroquine resistance, especially the K76 T mutation, which has been widely recognized as an
important marker of chloroquine resistance. Conclusion The CVMNK type is the most common type of Pfcrt gene,and
the chloroquine-sensitive type still dominates. The research results suggest that chloroquine can still be an effective
treatment option for P. falciparum in Liaoning Province at present. However, the existence of mutant types such as
CVIET also indicates that chloroquine resistance may gradually develop in some areas. Therefore,further monitoring and

assessment of chloroquine resistance are needed. Although the sample size of this study is small, the results provide

effective information on the distribution and evolution of chloroquine resistance. Further monitoring work should be

carried out on a larger scale to deal with the potential risk of antimalarial drug resistance.
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Table 2 Case information of falciparum malaria in Liaoning
Province from 2019 to 2021
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Fig.1 Nested PCR amplification of pfert gene in blood samples
of patients with falciparum malaria
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Fig.2 Gene sequence alignment results
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Fig.3 Genetic distance of Pfcrt gene sequence of P. falciparum
in Liaoning Province
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