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Identification of Anopheles sinensis blood meals with PCR
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Abstract [Objectives] To develop a PCR method for identifying the source of Anopheles sinensis blood meals and
determining the host preferences of A.sinensis. [Methods] Species-specific primers were designed based on the
mitochondrial cytochrome b sequences of common mosquito hosts (human, cow, pig, goat, mouse and chicken) to identify the
animal blood ingested by wild-caught 4. sinensis. Meanwhile, DNA was extracted from the blood of common mosquito hosts,
and from A.sinensis that had not ingested a blood meal, to verify the specificity of the method. DNA extracted from A. sinensis
mosquitoes 6, 12, 24, 36, 4 h and 60 h after ingesting a blood meal was analyzed to determine the sensitivity of the method.
[Results] Specific PCR products (689, 453, 225, 485, 266 and 468 bp) were amplified from the DNA extracted from
different animal hosts. Host DNA was detectable in frozen mosquitoes for as long as 36 h after ingestion but could not be
amplified 48 h and 60 h after ingestion. PCR analysis of the DNA in wild-caught specimens indicates that 4. sinensis fed
mainly on the blood of humans (50%), followed by that of pigs (30%) and cows (20%). A mixed blood meal comprised of both
human and pig blood was detected in a single mosquito. [Conclusion] The PCR assay proved an accurate and reliable
method of identifying the blood meals of wild-caught 4. sinensis. A. sinensis feeds on both human and animal blood.
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Table 1 Primer sequences for identification of mosquito blood meals and molecular identification of

Anopheles sinensis

(5'= 39
Primer Sequences (5'— 3') Amplification length (bp)
UP Forward: CCATGACGTACACATACTTG
PS Reverse: GTTGTCCAGCCCGCTAACAT 425
PA Reverse: GCTCCATCTACACACAGCGT 253
F: CTTCCTACACATCGGGCGAG 639
Human R: GTGATTGGCTTAGTGGGCGA
F: CCT CGCAGCCGTACATCTC 453
Pig R: GGTTGTCCTCCAATTCATGTTA
F: GCCATATACTCTCCTTGGTGACA 271
Cow R: GTAGGCTTGGGAATAGTACGA
F: TTAAAGACTGAGAGCATGATA 295
Goat R:ATGAAAGAGGCAAATAGATTTTCG
F: ACCACTCATTCATTGACCTACCTGC 485
Mouse R: GGTCAAGGTGGCTTTGTCTACTGAG
F: GGGACACCCTCCCCCTTAATGACA 268
Chicken R: GGAGGGCTGGAAGAAGGAGTG
F:GGACAAATATCATTTTGAGGAGCAACAG 468
Anopheles sinensis R:ATTACTCCTCCTAGCTTATTAGGAATTG
1 PCR
N . 2
2.2 PCREMFEHFFE
Blast
PCR DNA b
689 bp 485 bp
468 bp 453 bp 271 bp
268 bp 225 bp bp
2000 >
bp M1 2 3 4 56 7 8 9101112 1000 —>
2 000> 750 >
1 000> 500 —
750>
500> 250 >
250>
100 >
100>

Fig.1  PCR of molecular identification of Anopheles

i " B2 RS S EERAT POR I 14 R
B 1 AR AR ITS2 FHIH B4R Fig.2  Amplification result of PCR from DNA of six

sinensis and Anopheles anrhropophagus

M DNA 1
3~12

M:Marker 1: Control (4. anrhropophagus) 2:Control(4.

M DNA

2 4

animals and Anopheles sinensis

2 3
7

M: Marker 1: Human blood 2: Cow blood 3: Pig blood

sinensis) 3-12: Field-collected A. sinensis.

4: Goat blood 5: Mouse blood 6: Chicken blood
7: A. sinensis.
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Fig. 3 Result of PCR from different post feeding time
of blood meals in mosquitoes
M DNA 1~4 6 12 24 36h 5~6

48h 60h 7

M: Marker 1-4: 6, 12, 24, 36 h post-feeding; 5-6: 48 h and

60 h post-feeding; 7: No blood meals in 4. sinensis.

M1 2 3 4 5 6 7 8 9 10

bp

2 000>
1 000>
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B4 HUFRE R LA
Fig.4 Amplification result of PCR from DNA of
field-collected Anopheles sinensis
M DNA 1 2 5~7
3 4 8 9~10
M:Marker 1:Human, pig blood 2:5-7: Human blood
3: The unknown blood sample 4, 8: Pig blood
9-10: Cow blood.
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