
Table S1. Polymerase chain reaction (PCR) primer sequences for the amplification of sequences 

containing P. falciparum Kelch protein 13 (pfk13), chloroquine resistance transporter (pfcrt) and 

multidrug resistance protein 1 (pfmdr1) genes. 

Target gene Amplication  PCR Primer name  Primer sequences 5'-3' Product (bp) Reference 

pfk13 K13 Whole gene Primary K13_c.-155F AACAAGGCGTAAATATTCGTGT 2438 [1] 

      K13_c.2283R TGTGCATGAAAATAAATATTAAAGAAG     

  K13 Fragment a Nested K13_c.-155F AACAAGGCGTAAATATTCGTGT 874   

      K13_c.719R TCTCGAATAAAATTCATTTGTGTCTT     

  K13 Fragment b Nested K13_c.614F TTGAAACGGAATTAAGTGATGC 851   

      K13_c.1464R CAATACAGCACTTCCAAAATAAGC     

  K13 Fragment c Nested K13_c.1344F AGGTGGATTTGATGGTGTAGAA 940   

      K13_c.2283R TGTGCATGAAAATAAATATTAAAGAAG     

pfcrt  crt 1-2exons Primary E1/2-F CGACATTCCGATATATTATATTTTTAGAC 740 [2] 

      E1/2-R TATATGTGTAATGTTTTATATTGG     

    Nested E1/2-NF CCGTTAATAATAAATACACGCAG 694   

      E1/2-NR AATGTTTTATATTGGTAGGTGG     

  crt 3-8exons Primary E3/8-F CCACCTACCAATATAAAACATTAC 1446   

      E3/8-R GTTAAAATATATATAAATGTCTC     

    Nested E3/8-NF TATATATATATGTATGTATGTTG 1370   

      E3/8-NR AATGTCTCTTATAATTTTGAAATT     

  crt 9-13exons Primary E9/13-F CTTATAATAAAATTTCAAAATTATAAGAGAC 1286   

      E9/13-R GAGATCTCTATACCTTCAACATTATTCC     

    Nested E9/13-NF GAGACATTTATATATATTTTAAC 1234   

      E9/13-NR CCTTATAAACTCTAATGCG     

pfmdr1 mdr1 86-184 Primary A 86-184F TGTTGAAAGATGGGTAAAGAGCAGAAAGAG 780 [3] 

      86-184R TACTTTCTTATTACATATGACACCACAAACA     

    Nested 184F AAAGATGGTAACCTCAGTATCAAAGAAGAG 560   

      184R GTCAAACGTGCATTTTTTATTAATGACCAAAT     

  mdr1 1304-1246 Primary B 1034-1042-1246F AGAAGATTATTTCTGTAATTTGATAGAAAAAGC 880   

      1034-1042-1246R ATGATTCGATAAATTCATCTATAGCAGCAA     

    Nested 1042F TATGTCAAGCGGAGTTTTTGC 337   

      1042R TCTGAATCTCCTTTTAAGGAC     

    Nested 1246F GTGGAAAATCAACTTTTATGA 499   

      1246R TTAGGTTCTCTTAATAATGCT     

  



Table S2. PCR primer sequences for the amplification of sequences containing P. falciparum 

dihydrofolate reductase (pfdhfr), dihydropteroate synthase (pfdhps) and multidrug 

resistance-associated protein 1 (pfmrp1) genes. 
Target gene Amplication  PCR Primer name  Primer sequences 5'-3' Product (bp) Reference 

pfdhfr  dhfr Primary Pfdhfr_D1 TTTATATTTTCTCCTTTTTA 718 [4] 

      Pfdhfr_D2 CATTTTATTATTCGTTTTCT     

    Nested Pfdhfr_M1 TTTATGATGGAACAAGTCTGC 648   

      Pfdhfr_M5 AGTATATACATCGCTAACAGA     

pfdhps  dhps  Primary Pfdhps_N185 TGATACCCGAATATAAGCATAATG 1151 [4] 

      Pfdhps_N218 ATAATAGCTGTAGGAAGCAATTG     

    Nested Pfdhps_Rc  GGTATTTTTGTTGAACCTAAACG 728   

      Pfdhps_Rd  ATCCAATTGTGTGATTTGTCCAC     

pfmrp1  Fragment a Primary 1first  fw TGTGTTAATTTGTGATTCCA 1228 [5] 

      1first  rev AATACAAGAAGTAACAAAAAATGT     

    Nested 1nest  fw TGTGTTAATTTGTGATTCCA 1205   

      1nest  rev TTACAGACGGTACATCAGAA      

  Fragment b Primary 2first  fw  AAGGTCAAAAGATTCCTGTA 1200   

      2first  rev TTCAAATTATGTGATGTACCA     

    Nested 2nest  fw GATTTCAAAGTATTCAGTGGG 1145   

      2nest  rev ACCATCATCATGAGAAGTTATATTT     

   Fragment c Primary 3first  fw GTTTTTATAAGTTCAATTTCCTCT 1031   

      3first  rev TCCATGTTCTATGGTACTCAA     

    Nested 3nest  fw ATATAGTTGAAGTGGTTATATTCTTT 927   

      3nest  rev  TTTCCAAATAAAATCATTGATCT     

   Fragment d Primary 4first  fw ATAATAAATGTGATAATGACCATA 1282   

      4first  rev ATAGGTATCAAGCGTATATTCA     

    Nested 4nest  fw AAAAGGAATTCATTAGCAATA 1201   

      4nest  rev GAAGAAACAGTTGGACTATCAT     

  Fragment e Primary 5first   fw TTTGAAATTCAGGATAAAACTTT 1237   

      5first   rev TGACATGATAAATACAGCCTT     

    Nested 5nest   fw ACTAAAGAAAGTCACTGGGGTTA 1148   

      5nest   rev CAGCCTTTGTGCTTCTTTAC     

  Fragment f Primary 6first   fw CTTTTTAACTATGATGAGTATTATTTCT 1292   

      6first   rev TCTCTTCCTTCTACTGTTATTTT      

    Nested 6nest   fw AATAAAGAACATTCAGACACAAT 1175   

      6nest   rev TGATTTTCCTACTATCCCAATT      

  Fragment g Primary 7first   fw  CGTTTTCTGCTAGACTAGGTGTTA 1185   

      7first   rev ATTATGTATGCATGGGTGTGTG     

    Nested 7nest   fw AAGAAATGTGCTGTGTTCAAAG 1113   

      7nest   rev GCATGGGTGTGTGTAAGTTT     



 

Figure S1. Schematic diagram showing successfully sequenced regions from different genes. Boxes 

indicate exons, and lines indicate introns. Regions marked by double arrows were amplified 

successfully. 



 

Figure S2. Sequencing chromatograms showing single and mixed infections. The base position 

indicated by the yellow dotted line shows the sample with single peak indicating monoclonal 

infection (Top), while the double peaks indicate mixed infection (Bottom). 



 

Figure S3. Phylogenetic clustering of the haplotypes based on the mutations in six genes associated with 

drug resistance of the P. falciparum isolates from asymptomatic carriers. A total of 43 haplotypes were 

identified. Parasites were color-coded by the townships of collection. Haplotypes are shown with 

mutations in each gene highlighted in grey-filled blocks and wild-type residues shown as empty blocks. 

Frequencies (%) of haplotypes are shown in the bottom row. *The order of haplotypes is generated 

automatically through DnaSP. 
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