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Establishment of transformed housefly strains for screening of effective
insecticides for controlling medically important pest insects

Kasai, Shinji
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In order to characterize insecticide resistance genes that are detected in
small insects and/or insects that are difficult to rear in the laboratory, we attempted to establish
genome editing technology for house flies. Guide RNA designed from a part of white gene were
injected into house fly eggs. As a result, we could obtain individuals with white eyes and thus we
confirmed that the knockout system we established works in this insect species. Secondly, we
attempted another knockout test with the expectation that pyrethroid susceptibility would be
recovered by knocking out the resistance mutation that occurred on the alternative exon of the
sodium channel gene, which is the target site of pyrethroid insecticides. Despite repeated
injection of guide RNA and improvements in methods, we could not confirm any egg hatching and
developing to larvae after the injections. It was suggested that the gene targeted in this study is
an essential exon region for house fly survival.
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ctttggaaca atcgtccata aatgcgggtt tgaataaaag ctatggctcc ttggcttcga atgaatcggt gtcgqgaaaa
MdWhF1 MdWhF2
110 120 130 140 150 160 170 180
cctggtataa tttggatgtt ttcggagaag tacatcagcc ggggtcgaat tggaagcagce tgatgaatcg agtgagggga
200 210 220 230 240 250 260 270
atgagcggca tatacccaag ccaaggaagc atttaattaa aaatgTCTGT GGCATTGCCT ATCCAGGAGA ACTACTCGCG
290 300 310 320 330 340 350 360
GTTCAGGAGC GGGTAAGACA ACTCTGCTCA ATGCCTTGGC TTTTLGTTCG GCACGTGGTG TAACCATCTC CCCGTCCAGT
MdWhF3
380 390 400 410 420 430 440 450
TAAATGGTCT ACCCGTTGAT GCCAAGGAAA TGCAGGCCCG CTGTGCCTAT GTCCAACAGG ATGATCTATT CATTGGCTCA
470 480 490 500 510 520 530 540
GAGAACATTT GATATTCCAA GCCACCGTTC GCATGCCLCG CTCGATGAGT CAGAAACAAA AGATCCAAAG AGTCGATCAG
MdWhR4
560 570 580 590 600 610 620 630
ATCTATCATT GGGTAAATGT CAAAATACCA TTATTGGTGT GCCTGGCCGT GTTAAGGGTT TGTCAGGTGG TGAACGCAAG
650 660 670 680 690 700 710 720
TTGCCTCGGA AGCCCTAACG GATCCCCCAT TGCTGATATG CGATGAACCC ACTTCAGGGT TGGATTCATT TATGGCACAC
740 750 760 770 780 790 800 810
AGGTTCTGAA GAAACTTTCG CAGCGCGGCA AGACCGTCAT CCTTACCATA CATCAACCCT CCTCGGAGTT GTTTGAGTTG
MdWhRS
830 840 850 860 870 880 890 900
TTCTGCTCAT GGCGGAGGGG AGAGTGGCCT TCCTGGGCAC PCCCACCGAA GCAGTGGATT TCTTTTCATT
MdWhR6
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#1 CD.Cas9.BKVB9863.AA
Product Alt-R® CRISPR-Cas9 crRNA, 2 nmol Expected Ship Date

Purification Standard Desalting Guaranteed Yield

0.7 ODs =
2 nmol =
23.8 ugrams

Length
36

Sequence IAtR1/rGrG rGrGrA rGrUrG rUrUrC rUrGrC rArArU rGrArG rGrUrU rUrUrA rGrArG rCrUrA rUrGrC rU/AItR2/
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MdSCF84
4
acacaccccc aaatacaaat tccagCTACG TGTTTTCAAA TTGGCCAAAT CATGGCCCAC ACTGAATTTA CTGATATCCA TTATGGGTCG
1360 1370 1380 1390 1400 1410 1420 1430 1440
MdSCF82 guide RNA MdSCR83
| | N |
CACAGTGGGC GCCTTAGGCA ATTTGACCTT CGTCTTGTGT ATAATTATCT TCATATTCGC CGTCATGGGC ATGCAATTGT TTGGCAARAA
1450 1460 1470 1480 1490 1500 1510 1520 1530
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CTACACAGgt attaagcgac aagctgacaa gccattaaaa caataacaac tacaacaaac aattttagcc accagttttc cttaaatatg
1540 1550 1560 1570 1580 1590 1600 1610 1620
F55
cctactactc ttttttgatt acaacaaaaa aaaaaaaaaa ataacaacaa caataagaaa aacacatttt tttaattcaa aacacttttt
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