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Molecular detection and phylogenetic analysis of
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Abstract

Backgrounds: Plasmodium inui is a malaria parasite in non-human primates that has been
reported to be experimentally transmitted to humans. Therefore, it is considered to be a potentially
zoonotic parasite. In Thailand, macaques are abundance and living near human settlements. This study,
we reported the genetic and evolutionary relationships of P. inui and Hepatocystis spp., a close
relative of Plasmodium spp., found in macaques in Thailand.

Methods: Fifty seven macaque blood samples, from three collecting groups from either different
sites or different timing of collection with at least 1 microscopically positive sample by Giemsa-stained
blood smears, were tested by PCR targeting small subunit ribosomal RNA gene. Amplified PCR products
were cloned and sent for Sanger sequencing. Obtained sequences were analyzed and a phylogenetic
tree was constructed.

Results: Parasite DNA of the genus Plasmodium and Hepatocystis were detected in four macaque
blood samples. Sequence analysis indicated that one sample from long-tailed macaque (Macaca
fascicularis) from central Thailand was P. inui and the other three samples from pig-tailed macaques
(Macaca nemestrina) (one sample from central region and two samples from southern region) were
Hepatocystis spp. The P. inui isolate was closely related to the isolate from long-tailed macaque in
southern Thailand in 2008 with more than 99% nucleotide sequence identity. This P. inui isolate was
also closely related to P. inui strain Taiwan Il and P. inui strain South China. Three isolates of Hepatocystis
spp. possessed 94-96% nucleotide sequence identity to Hepatocystis sp. isolate from a long-tailed
macaque in southern Thailand in 2008 and they were grouped together in Hepatocystis spp. lineage.

Conclusions: These results indicate that the genetic diversity of P. inui and Hepatocystis spp.
infecting macaques in Thailand is still limited. Further studies should be conducted on genes in other
parts as well as vectors that play a role in parasites transmission in order to monitor simian malaria

that have potential to infect humans.
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Hepatocystis sp. (JX090231)
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100
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Babesia microti (KF410824)
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1 |2 |3 [4a[5]6[7 [a]9o 10[1 [12[13][14][15]16 [17 |18 [19 [20[21 |22 ] 23
1 q‘sa.z 99.0 [96.1 797 |97.8 [98.8 |98.8 [79.2 [79.3 06,6 070 [88.7 [87.5 972 [0988 98,0 |78.4 [79.3 (802 [79.3 972 1 AB287280
| 2 |25 [ e31 966|966 799 (964 965|965 781|776 (095 [964 |86.7 |86.0 963 (965 [96.7 |78.6 |79.3 805 [79.4 (950 | 2 A¥327553
3 [194] _‘-g 834817 835 836|835 77.1 [76.1 (831 [83.4 [836 |820 837 835 833 |81.3 [814 [824 [820 833 3 DQ396541
4 [10 35 188 | 96.3 [78.7 [96.0 (997 997 [77.0 |78.8 [065 (982 |89.4 |87.2 070 [095 [996]79.2 [80.0 [81.0 (802 972 4 = Eu4o03ss
5 [40[35[102]38 786959 [958 [96.1 |76.6 |78.0 |96.4 |96.3 |88.4 |86.5 | 055 [06.0 | 961 [78.0 |79.4 806 [79.8 1959 | & EU400393
6 |237 235 (211252 |253 il 799 805 | 787 730 |748 790 |782 784 |77.2 | 785|805 803 [97.1 966 [942 942|784 | 6 EU400394
7 |23 [37 18621 42 236 979|977 790 785 [965 (988 87.2 [86.7 975 |97.8 [97.979.0 |79.6 (803 |79.4 (979 7 | FJ619064
8 | 12|36 [186| 03 |43 227 22 [ 996781785 965 978 882 |87.1 |97.1 |99.3 |99.4 |79.4 801812 803 (969 8 FN430725
9 [12 26 (18703 40[252]23 04 771786963980 894 872068 992 [99.379.2 [80.0 810|802 070 8 HM032051
10 [24.4 [26.0 |27.4 |27.6 |28.2 | 336 [247 261|275 -Era.s 76.1|757 [73.3 | 768 [78.0 |77.9 [729 (734 [739 (733|772 | 10 090231
B | 11 [246 270|293 253265 311257 | 255 256 [36.2 | 78.1 (785 [78.3 [78.4 |78.5 [78.5 | 78.7 [74.7 [ 749 [748 749|786 | 11 KF410824
& |12 |35 0592|3637 [247[36 3538 [282 263-96-4886 86.1 /960 [96.6 /967 [78.9 798 [80.9 |79.9 [958 | 12 LO7560
& [ [21]37 8819 [38 [259] 122221 [289 267 | 88.8 1826 |97.1[9758 980|790 798 807|798 985 | 13 L8241
14 [123]147 (186 [115 127 255 141 129|115 |29.4 [260 [124 | 122 867 885 67.0 87.9 787 |79.8 [810 [800 [884 | 14 mig172
15 [13.7 155|206 | 141|149 |27.2 | 146 |142 | 140 | 330 | 259 154 _Jga_E-as.a (873872778 (789|793 |787 (865 | 15 Ws4ao7
16 | 29 |38 [185[ 31 |47 [254] 26 [ 29 | 33 [27.9 257 | 4.2 | 29 [126 151 qs?.z 79.0 [79.9 [81.0 [80.0 [96.4 | 16 M§1722
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