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Direct detection of Plasmodium female

gametocyte-specific transcript s25 mRNA in blood by CLIP-PCR
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Abstract; Objective To establish a molecular detection method for the Plasmodium female gametocyte. Methods
Probes for capture and ligation probe-PCR ( CLIP-PCR) were specific designed based on Plasmodium female game-
tocyte special RNA targets, which were the transcripts of the ookinetes surface protein (s25). After the whole blood
cells were lysed, the RNA targets were directly released and captured on the 96-well plate by “sandwich” hybrid-
ization without extraction. Washing away the unbound probes, the ligation probes which also hybridized to the RNA
target were ligated to form a single-strand amplification template with specific-designed sequence at both ends. The
SYBR Green qPCR was carried out with universal primers. Or with TagMan probe binding sequence was designed

at the end of the templates, the TagMan qPCR was carried out with universal primers and universal fluorescent
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probes. The sensitivity, specificity and repeatability of CLIP-PCR were evaluated and compared with the RT-qPCR.

And it was also used to detect a small number of clinical samples. Results This method was successfully applied to

detect s25 mRNA with high sensitivity and specificity. Both RT-qPCR and CLIP-PCR could detect s25 mRNA targets

as low as 11 copies. However, CLIP-PCR was simpler compared to RT-qPCR. And it could accurately detect gameto-

cytes in blood of malaria patients. The detection of 96 samples could be completed within 3 h. Conclusions

SYBR

Green CLIP-PCR and TagMan CLIP-PCR for the female gametocyte of Plasmodium detection provides a sensitive and

efficient method for large-scale screening of gametocytes and control of malaria transmission.
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Table 1 Target-binding sequences for Pfs25 mRNA

capture probe and ligation probe

name target-specific sequence of probe (5'-3")
CP1 TCTTCATTTACTAACACCAAATC

CP2 TCCATCTATTTTAATACATTTGG

LP1 CAGAACTTTTTCTTCACATGTT

LP2 TTACAGTCTTTTCGTCACATTT

LP3 AAAAATCTCCACATGGTTTAT

&2 [8 HYE s25 mRNA HHHIRER ST AN E IR STHY
BINERFT
Table 2 Target-binding sequences for Pvs25 mRNA

capture probe and ligation probe

name target-specific sequence of probe (5'-3")
CP1 GCCAAATTCCCCGCATG

cP2 ACACAAGTGTCTTCCTTCAAAGT

LP1 GGGTCTGGGTTTTCTATACACTG

LP2 CATTTGTACATGTTTACCTGTGCT

LP3 GTAGCCCTCAATGCAACCA
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Table 3 Detection of Pfs25 #1 Pvs25 mRNA in single and mixed RNA templates by SYBR Green CLIP-PCR

and TagqMan CLIP-PCR(x+s,n=3)

RNA templates no. of copies

SYBR Green Cq average

TagMan Cq average

Pfs25 Pvs25 Pfs25 Pvs25 Pfs25 Pvs25
0 10* - 25.56+0.24 - 27.68+0. 11
10* 0 26.46+0. 24 - 28.27+0. 08 -
10* 104 26.26+0. 13 25.10+0. 15 28.03+0. 20 27.45+0.05
—. represented negative result.
F 4 PrAPvEERFEMPIEREH(18S rRNA) R H g%
3 iTig

it F % B (525 mRNA ) 9 Cq &
Table 4 Cq value of detection parasite density (18S rRNA)
and female gametocyte density (s25 mRNA )

(¥+s,n=3)
sample name 18S rRNA s25 mRNA
Pv-1 8.43" 21. 81+0. 05
Pv-2 13.627 27.09+0. 17
Pv-3 16.73" -
cultured Pf 18. 65+0. 26 29.96+0. 13
* these samples were tested only once; —. represented negative result.
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