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Supplementary Figure S1: CRISPR-gRNAs design.
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D. melanogaster TAGA" AATGTAGGTAAGGGAAGTCGGCAAAIT GATCCGTAACTTCGGGATAAGGATTGGCTCTGAAG! TG G 1 G C GC GGGA
Ae. albopictus TAGAT AATGTAGGTAAGGGAAGTCGGCAAA!T GATCCGTAACTTCGGGA AAGGATTGGCTCTGAAG CTGGG GG
Ae. aegypti TAGAT AATGTAGGTAAGGGAAGTCGGCAAA!T/GATCCGTAACTTCGGGA AAGGATTGGCTCTGAAG! CTGG GA GG
An. funestus TAGATCAATGTAGGTAAGGGAAGTCGGCAAACTGGATCCGTAACTTCGGGA AAGGATTGGCTCTGAAGGCTG G ccoGe -1GTGIC
An. stephensi TAGATCAATGTAGGTAAGGGAAGTCGGCAAACTGGATCCGTAACTTCGG ATAAGGATTGGCTCTGAAG  CTGGG ccoee -GgGc
An. bwambae |TAGATCAATGTAGGTAAGGGAAGTCGGCARACTGGATCCGTAACTTCGGGACAAGGATTGGCTCTGAAGGCTGGGTGCGACCAGCC—-——- GGGAC----
An. melas|TAGATCAATGTAGGTAAGGGAAGTCGGCAAACTGGATCCGTAACTTCGGGACAAGGATTGGCTCTGAAGGCTGGGTGCGACCAGCC————— GGGAC----
An. merus|TAGATCAATGTAGGTAAGGGAAGTCGGCAAACTGGATCCGTAACTTCGGGACAAGGATTGGCTCTGAAGGCTGGGTGCGACCAGCC————- GGGAC----
An. arabiensis|TAGATCAATGTAGGTAAGGGAAGTCGGCARACTGGATCCGTAACTTCGGGACAAGGATTGGCTCTGARGGCTGGGTGCGACCAGCC-———— GGGAC---~-
An. gambiae s.s. | TAGATCAATGTAGGTAAGGGAAGTCGGCAAACTGGATCCGTAACTTCGGGACAAGGATTGGCTCTGAAGGCTGGGTGCGACCAGCC--— -~ GGGAC--—-
gRNA-T3 4
539 638

| |
D. melanogaster GRAGRAATTCAAG AAGCGCGGGT AACGGCGGGAGTAACTATGACTCTCTTAAGGTAGCCARATGCCTCGTCATCTAATTAGTGACGCGCATGAATGGA
Ae. albopictus GAAGAAATTCAAGCAAGCGCGGGTARACGGCGGGAGTAACTATGACTCTCTTAAGGTAGCCAAATGCCTCGTCATCTAATTAGTGACGCGCATGAATGGA
Ae. aegypti GAAGAAATTCAAGCAAGCGCGGGTAAACGGCGGGAGTAACTATGACTCTCTTAAGGTAGCCARATGCCTCGTCATCTAATTAGTGACGCGCATGAATGGA
An. funestus GAAGAAATTCAAGCAAGCGCGGGTAARACGGCGGGAGTAACTATGACTCTCTTAAGGTAGCCAARATGCCTCGTCATCTAATTAGTGACGCGCATGAATGGA
An. stephensi GAAGARATTCAAGCAAGCGCGGGTAAACGGCGGGAGTAACTATGACTCTCTTAAGGTAGCCAAATGCCTCGTCATCTAATTAGTGACGCGCATGAATGGA
An. bwambae N/A
An. melas N/A
An. merus |GAAGAAATTCAAGCAAGCGCGGGTAAACGGCGGGAGTAACTATGACTCTCTTAAGGTAGCCARATGCCTCGTCATCTAATTAGTGACGCGCATGAATGGA
An. arabiensis|GAAGRAATTCAAGCAAGCGCGGGTARACGGCGGGAGTAACTATGACTCTCTTAAGGTAGCCARATGCCTCGTCATCTAATTAGTGACGCGCATGAATGGA

An. gambiae s.s. |GAAGAAATTCAAGCAAGCGCGGGTARACGGCGGGA GCCTCGTCATCTAATTAGTGACGCGCATGAATGGA
I-Ppol target site
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D. melanogaster ---/ T/ ACICC -/'TT AC ---- TCAGL —--TATGATCCH-— CA--AGG A--——-——- CA - TTGC A GT GG G'G'T
Ae. albopictus —-- TT CIC" -CTT TC' ACC----GT' GCC---G' G'C'G CAT GG'TA ----1(CAAG C'TG G/C/GTG ClGGTG
Ae. aegypti ---ITT CIC/ ACTT TC/ ACC----GT" GCC---G" G C/G CA GG TA ---- (CRAG C'TG G CAGTGC GGTG
An. funestus -/ GIT C CCG C TG C'A" ----GTG GCC-- GTG C C ----- CA-C (G A CA G C'TG G'C'GTG Cl/GGTG
An. stephensi GTT CGICTT -CCIAC GTG GCC TG C'C CAT GG A CAGGICAT G/C/GTG C /GGTG
An. bwambae|---GTTAC-CCG-CTTGTCCGACC----GTGAGCC---GTGGCCCG-—-—— CA--AGGGTA------- CAAG-CTTGCGTACGTCGGTGCATTCGTGGTG
An. melas|---GTTAC-CCG-CTTGTCCGACC----GTGAGCC---GTGGCCCG-—-—— CA--AGGGTA-----—- CAAG-CTTGCGTACGTCGGTGCATTCGTGGTG
An. merus|---GTTAC-CCG-CTTGTCCGACC----GTGAGCC---GTGGCCCG-—-—- CA--AGGGTA-----—- CAAG-CTTGCGTACGTCGGTGCATTCGTGGTG
An. arabiensis|---GTTAC-CCG-CTTGTCCGACC----GTGAGCC---GTGGCCCG-—-—— CA--AGGGTA--—----- CAAG-CTTGCGTACGTCGGTGCATTCGTGGTG
An. gambiae s.s. |---GTTAC-CCG_CTTGTCCGACC_ ___GTGAGCC___GTGGCCCG-—--- CA--AGGGTA_______CRAG_CITGCGTACGICGGTGCATTCGTGGTG
gRNA-T2 A gRNA-T1 A

CRISPR-gRNA target site,PAM sequence, A Cut site

Nucleotide alignment of the 28S rDNA genes belonging to the Anopheles species An. gambiae sensu
stricto, An. arabiensis, An. merus, An. melas, An. bwambae, An. stephensi and An. funestus (the grey
bar indicates members of the gambiae species complex) as well as Ae. Aeypti, Ae. Albopictus and D.
melanogaster (the three relevant sections of the 1 kb sequences are shown). CRISPR gRNA targets are
underlined in blue, underlined in red is the protospacer adjacent motif (PAM) and the CRISPR-Cas9
cut site is indicated by a black arrowhead. Highlighted in red is the I-Ppol target site. gRNA-T1, was
selected for its lack of off-targets sites within the An. gambiae sensu stricto genome. N/A indicates
data not available.



Supplementary Table S2: Outcome of crosses between CRISPR® transgenic and wild-type

mosquitoes.
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Control crosses i % %
Eggs / female* eggs hatching? male sex ratio®
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wild-type & 1 (3902) 96.2 (2840)
X
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wild-type ¢ 2 (5096) 90.1 53)

Analysis of the progeny of hemizygous CRISPR® individuals (females are indicated by a grey
background) crossed to wild-type for 4 independent insertion events (I, N, B and G). As a control, wild-
type females were crossed to wild-type males for two independent generations. (1) Average number
of eggs recovered from single individual egg-deposition (+ standard error of the mean; SEM). (2)
Percentage of larvae hatching from the total number of eggs. (3) Percentage of transgenic offspring.
(4) Percentage of males scored in the progeny. The total number of eggs (1) or individuals (3 and 4)
counted in each cross is given in parentheses. Data not determined are indicated as ND.

Supplementary Figure S3: Cas9 mRNA expression in CRISPR strain N and I.
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RT-PCR to detect Cas9 mRNA expression was performed on testes and carcasses dissected from
CRISPR® transgenic males (strain N and 1). Amplification of the ubiquitous ribosomal gene RpS7 was
used as a control. A slightly more abundant Cas9 expression in testes together with residual unspecific
expression detected in the carcass sample may explain the fertility reduction affecting strain N.



Supplementary Figure S4: Outcome of crosses between CRISPR® and vasa::Cas9 mosquitoes.
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In order to assess carry-over of the Cas9 protein or the gRNA component by male sperm into the
fertilized embryo, the CRISPR®® strain | was crossed to a vasa::Cas9 strain that express Streptococcus
pyogenes Cas9 under the vasa2 promoter active in the germline of both sexes'. (a-b) Reciprocal
crosses of the CRISPR® strain to the vasa::Cas9 strain. The number of eggs and larvae were obtained
from 7 individual ovipositions (* indicates that the sample was removed from the average HR because
of unknown mating status of the female). Average number of eggs per female, eggs hatching and
overall hatching rate percentage (HR) are shown within the dashed insets. Error bars represents the
SEM value. (c-d) Number of wild-type and transgenic individuals recovered from first instar larvae in
the progenies. Total percentage of wild-type and transgenic larvae are shown within the dashed
insets.

A reduction by half of the number of larvae hatching from CRISPR®® males crossed to vasa::Cas9
females (a) compared to the reverse cross (b) accompanied by the total absence of CRISPR™ alleles
within the first instar larval progeny (c) is consistent with embryonic expression of the U6 driven gRNA
and predominant maternal deposition of active vasa2 driven Cas9 protein. No paternal carryover
followed by CRISPR® allele killing was observed when vasa::Cas9 expressing males were crossed to
CRISPR®® females (b and d).



Supplementary Figure S5: Re-cleavage assay at the rDNA-T1 gRNA target site.
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A total of 5 daughters of CRISPR®-N fathers (N ?) and 5 daughters of CRISPR®-| fathers (I ) were
individually analysed for modification to the gRNA target site on the ribosomal DNA repeats. 5 wild-
type females were used as comparison. The genomic region encompassing the rDNA-T1 gRNA target
site was amplified by PCR and the relative product digested in-vitro by using the PfI23Il restriction
enzyme targeting the sequence CGTAMCG (™ indicates the position of the rDNA-T1 gRNA cut). In some
of the CRISPR*® individuals (N 22, N 23, N @5, | 22,1 24 and | ?5) a small fraction of the PCR product
remained resistant to the cleavage as a possible consequence of DNA misrepairs whilst a predominant
portion of the product remained susceptible to cleavage.
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