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As part of an ongoing effort to generate comprehensive resources for the experimental analysis of fourth chromosome genes in
Drosophila melanogaster, the Fourth Chromosome Resource Project has used CRISPR mutagenesis with single guide RNAs to isolate
mutations in 62 of the 80 fourth chromosome, protein-coding genes. These mutations were induced on a fourth chromosome bearing
a basal FRT insertion to facilitate experimental approaches involving FLP recombinase-induced mitotic recombination. To permit
straightforward comparisons among mutant stocks, most of the mutations were generated on isogenic fourth chromosomes, which
were then crossed into a common genetic background. Of the 119 mutations, 84 are frameshift mutations likely to be null alleles, 29
are small, in-frame deletions, and 6 have yet to be characterized molecularly. The mutations were tested for recessive lethal, female-ster-
ile, and visible phenotypes. Stable stocks for most of the mutations have been submitted to repositories in the United States and Japan

for public distribution.
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Introduction

The specific roles a gene plays in the normal functioning of a cell
are often inferred from the phenotypes seen when its activity is
reduced or eliminated, and loss-of-function mutations are im-
portant for such experimental approaches. While the functional
significance of a gene can sometimes be determined from pheno-
types seen in individuals composed entirely of homozygous
mutant cells, it is often more informative to examine the pheno-
types of homozygous mutant cells embedded in an otherwise het-
erozygous individual. Indeed, experimental approaches involving
mitotic recombination to generate small clones of mutant cells
are particularly important when homozygosity results in zygotic
lethality.

Most current clonal analysis experiments in Drosophila involve
the use of the GAL4-UAS-GALSO cell-specific expression system to
control FLP recombinase-induced mitotic recombination between
FRT sequences positioned at the bases of chromosome arms.
These methods permit clone formation to be targeted spatially
and temporally, and they allow investigators to determine the
contributions of individual genes to the development, homeo-
stasis, and adaptation of specific tissues (Weasner et al. 2017).
These methods have become especially important in exploring

cell-to-cell communication. For example, they are used extensive-
ly in studying competition among cells (Kiparaki and Baker 2023).

Here, we describe the efforts of the Fourth Chromosome
Resource Project to develop Drosophila stocks for the clonal ana-
lysis of loss-of-function phenotypes for the majority of fourth
chromosome, protein-coding genes. This work was prompted by
the paucity of research resources related to the fourth chromo-
some and by 2 experimental developments. First, Goldsmith
et al. (2022) used CRISPR site-specific genome-editing technology
toinsert an FRT sequence at the base of the long arm of the fourth
chromosome (the short arm carries no genes), which they then
used to generate mitotic clones. Second, a set of stocks bearing
guide RNA-expressing transgenes for most protein-coding genes
on the fourth chromosome was generated at the National
Institute of Genetics in Japan. We recognized that the easiest
way to place mutations distal to this basal FRT was to use these
guide RNAs to induce mutations directly on the FRT-bearing
chromosome. To add experimental value to the stock collection,
we have taken care to generate the mutations on fourth chromo-
somes derived from a single progenitor chromosome and to place
the mutagenized chromosomes into a common genetic back-
ground. The new mutation-bearing stocks are now being distribu-
ted by stock centers in both Japan and the United States.

Received on 11 November 2024; accepted on 30 December 2024

© The Author(s) 2025. Published by Oxford University Press on behalf of The Genetics Society of America.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

GZ0Z UOIBIN 81 UO Jasn Jsa AlisIonun ojels euozuy Aq LOEES6./9008)1/E/S L /ajone/feuinolgB/woo dno-ojwepeoe/:sdny wolj papeojumoq


https://orcid.org/0000-0001-9260-364X
https://orcid.org/0000-0002-6307-7270
https://orcid.org/0000-0002-4625-8379
https://orcid.org/0000-0001-8233-9283
https://orcid.org/0000-0001-9991-7932
https://orcid.org/0000-0003-1400-7978
mailto:kercook@iu.edu
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/g3journal/jkaf006

B. M. Weasner et al.

Germ line-expressed Cas9 (nanos-Cas9)
+ isogenic chromosome 4 with FRT

Chromosome 4 balancer +
isogenic chromosomes X, 2 & 3

?
&

x Ubiquitously expressed guide RNA 6\
\ (U6-gRNA)

nanos-Cas9 + U6-gRNA produces (?
mutations on FRT chromosome

\
\

FRT + mutation chromosomes in balanced or homozygous stocks
with a defined genetic background

Fig. 1. Conceptual outline of the CRISPR screens producing new fourth chromosome mutations. In males, a transgene expressing Cas9 in the germ line
(nanos-Cas9) was combined with a transgene ubiquitously expressing a guide RNA targeting a specific fourth chromosome gene (U6-gRNA) and a
transgene carrying an FRT sequence inserted near the base of an isogenized fourth chromosome. Many of the gametes produced by these males carried
mutations in the targeted gene caused by Cas9-induced double-stranded DNA breaks. A series of crosses involving stocks with balancer chromosomes
and isogenic X, second, and third chromosomes produced balanced or homozygous stocks with a defined genetic background. Supplementary File 1
provides a detailed description of the screens and the development of the stocks used.

Materials and methods

An extensive description of our experimental methods is provided
in Supplementary File 1. It provides details of the screens isolating
CRISPR-induced mutations on a single-origin fourth chromosome
carrying the FRT transgene TITIJFRT101F (Goldsmith et al. 2022);
the crosses placing the mutagenized chromosomes into a com-
mon, isogenic background; the construction of stocks necessary
for these crosses; the molecular characterization of the muta-
tions; and the preliminary characterization of associated pheno-
types. Mutations in 4 genes were generated by alternative
crosses, which are also outlined. Supplementary Table 1 gives
a list of fourth chromosome genes. Supplementary Table 2 pro-
vides details of the guide RNA transgenes used in the screens.
Supplementary Table 3 gives primers utilized toidentify and char-
acterize new mutations. Supplementary Table 4 is the Reagent
Table listing the progenitor stocks used to develop the strains em-
ployed in the screens, the stocks used to characterize mutant phe-
notypes, and the sources of biological and chemical reagents.

All fly cultures were reared under standard conditions. All gen-
omic coordinates cited in this report refer to D. melanogaster gen-
ome release 6. Gene models, annotations, and nomenclature
reflect FlyBase release 2024_4. Information about the new muta-
tions in publicly distributed stocks has been archived in FlyBase
(Oztiirk-Colak et al. 2024). Information about the stocks may be
obtained via the websites of the Bloomington Drosophila Stock
Center at Indiana University (https:/bdsc.indiana.edu/) and the
Department of Drosophila Genomics and Genetic Resources at
the Kyoto Institute of Technology (https:/www.dgrc.kit.ac.jp/). A
preliminary report of this work was presented by Stinchfield
et al. (2024).

Results and discussion

As mentioned, our effort to generate CRISPR-induced mutations
in fourth chromosome genes on an FRT-bearing chromosome
depended on the availability of a set of guide RNA-expressing
stocks from the Japan National Institute of Genetics. These stocks
were generated as part of a large-scale project to construct guide
RNA-expressing stocks for all D. melanogaster protein-coding
genes, which will be described elsewhere. The transgenes in these
stocks were constructed by the methods of Kondo and Ueda
(2013), and they ubiquitously express guide RNAs with 20-base tar-
geting sequences under the control of snRNA:U6:96Ab regulatory

sequences. Stocks targeting 77 of the 80 protein-coding genes on
the fourth chromosome were available for our efforts (those we
used are listed in Supplementary Table 2). In addition, we used 1
guide RNA stock originating in the work of Zirin et al. (2020).

As outlined in Fig. 1 and shown in detail in Supplementary
File 1, the guide RNA-expressing transgenes were combined in
males with a transgene expressing the Cas9 nuclease in the
germ line and a fourth chromosome carrying the FRT transgene
TIH{TI)FRT101F. All FRT-bearing chromosomes used in screens
were derived from a single chromosome to minimize sequence
variation across all screens. Putative mutation-bearing fourth
chromosomes were isolated in balanced or homozygous stocks
and tested for alterations at the guide RNA target sites by PCR
amplification followed by Sanger sequencing. We generally found
it necessary to sequence fewer than 10 mutagenized chromo-
somes per gene to identify 1 or more independent mutations.
Table 1 summarizes the results of the 69 screens undertaken
using this method and Supplementary Table 5 describes the mu-
tations chosen for phenotypic characterization. In several in-
stances, we recovered independent mutations with identical
molecular lesions—reflecting the predictability of CRISPR muta-
genesis and DNA repair (Table 1).

The crosses to establish new mutations in balanced or homozy-
gous stocks simultaneously placed the mutagenized fourth chro-
mosomes into a defined genetic background so that, to the extent
practical, the mutation-bearing stocks would differ at the sequence
level only by the induced mutations. As shown in Supplementary
File 1, the isogenic background consists of second and third chro-
mosomes derived from the genetic background used for the
DrosDel deletions (Ryder et al. 2007), the Dp(1;Y)BSC chromosomes
(Cook et al. 2010) and their progenitor insertions (Ryder et al. 2004),
and an X chromosome marked with y' and w'!*® derived from a
heavily used Bloomington stock. The Y chromosomes in the final
stocks are derived from the guide RNA stocks and cannot be as-
sumed to be uniform. Fourth chromosomes bearing dominant
mutations with visible phenotypes (e.g. ci® or Gat??) or transgenes
expressing fluorescent reporter proteins (e.g. P{ActGFPJunc-13%)
were used to balance the new, fourth chromosome mutations.
Supplementary Table 6 lists the stocks that have been placed into
public distribution to date at the Drosophila stock centers in
Bloomington and Kyoto.

We encountered idiosyncratic lethality and sterility in the early
crosses of 3 screens. While these problems were unrelated to the
mutageneses per se and are likely attributable to cryptic mutations
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Table 1. Recovery of fourth chromosome mutations in screens.

Gene Mutagenized chromosomes recovered® Frameshift mutations In-frame deletions No mutation

Primary screening approach®*

4E-T 3 2 0 0
Abcdl 7 3 1 0
Actbeta 2 1 1 0
Ank 5 1 0 0
anne 3 3 0 0
apolpp 4 3 Identical 1 0
Arf4 4 1 0 0
Arl4 2 0 1 0
ATPsynbeta 5 1 0 1
Cadps 84 1 0 3
Cals 4 0 1 2
CaMKI 8 2 0 0
CG11360 5 1 0 0
CG1674 4 2 1 0
CG1909 2 1 1 0
CG31998 3 2 0 0
CG31999 4 3 (2 identical) 1 0
CG32017 8 2 1 4
CG33521 3 3 Identical 0 0
CG33978 1 1 0 0
cl 4 1 2 0
Crk 11 4 Identical 1 6
dpr7 3 0 2 Identical 0
Dyrk3 3¢ 0 0 0
elF4G1 6 2 1 3
Ekar 2 0 2 0
Eph 5 4 (2 identical) 0 0
Ephrin 1 1 0 0
ey 5 5 (3 identical) 0 0
fd102C 3 1 0 0
Gyf 7 2 0 2
Hcf 5 3 Identical 2 Identical 0
Kif3C 2 0 1 1
Igs 3 1 1 1
mav 4 2 0 2
MED26 3 0 2 Identical 1
mGIuR 4 4 0 0
Mitf 34 0 0 0
myo 3 1 2 Identical 0
ND-49 3 0 3 Identical 0
NfI 5 5 (2 identical) 0 0
onecut 4 3 0 1
pan 2 2 0 0
pho 5 1 0 2
PMCA 4 1 0 1
Pur-alpha 5 1 0 4
Rad23 9 3 2 Identical 1
RhoGAP102A 5 3 (2 identical) 0 2
Rnf11 6 6 (4 identical) 0 0
Slip1 2 0 1 1
Sox102F 5 2 Identical 1 2
SU 4 0 2 2
Syt7 3 1 2 0
Taf3 3 2 Identical 1 0
Tdg 8 4 (2 identical) 4 (3 identical) 0
toy 5 4 (3 identical) 1 0
ukar 1 0 1 0
yellow-h 3 2 0 0
zfh2 5 5 (4 identical) 0 0
Zyx 3 3 Identical 0 0
Alternative screening approach®

bt 8 6 Identical 2 Identical 0
JYalpha 9 2 2 4
unc-13 4 0 1 0
zfh2 2 1 1 0

In general, we sequenced target sites on mutagenized chromosomes from a screen only until we identified desirable mutations; consequently, some
mutagenized chromosomes were never analyzed.
Screens for 9 genes (Asator, CamKII, CG32006, dati, fuss, Gat, gw, Mpu17, and PIP4 K) using the primary screening approach produced either no mutations or no
viable stocks.
¢ Screens for zfh2 mutations were undertaken using both screening apcproaches.
4 The molecular lesions associated with Cadps®, Dyrk3”*, Dyrk3®, Dyrk3®, Mitf*, and Mitf® have not yet been identified.

G20Z UdJBIN 8| UO Josn 1Sapn AYisIoniun ajels euozuy Aq LOEES6./900¥eMl/€/S L/a1oIue/jeuinolgB/uwio dnooluapeoe)/:sd)y woly papeojumod



4 | B.M. Weasner et al.

Table 2. Loss-of-function phenotypes of the fourth chromosome,
protein-coding genes.”

Lethality

Actbeta, anne, apolpp, Arf4, Asator, ATPsynbeta, bt, Cadps, CamKII,
CG31998, CG32006, CG33978, ci, Crk, dati, Dyrk3, elF4G1, ey, Gat,
gw, Hcf, Kif3C, lgs, MED26, Mitf, myo, onecut, pan, pho, PIP4 K, PlexA,
PlexB, PMCA, RpS3A, sv, Taf3, toy, unc-13, zfh2

Male sterility

JYalpha

Viability

4E-T,Abcdl, Ank, CamKI, CG1674, CG1909, CG11360, CG32017,
CG33521, CG33941, dpr7, Ekar, Eph, Ephrin, fd102C, fuss, Gyf, mav,
mGIuR, Mpu17, Nfl, Polr1G, Pur-alpha, Rad23, RhoGAP102A, Rnfl1,
Sox102F, Syt7, Tdg, ukar, yellow-h, Zip102B, Zyx

Unknown

Arl4, Cals, CG31997, CG31999, CG46466b, ND-49, Slip1

¢ Supplementary Table 11 summarizes the evidence for categorizing each

gene. We did not attempt to quantify intermediate levels of mortality. With the
exception of ey mutations, which have well-characterized partial lethality, we
categorized “lethality” as the presence of few if any viable escapers.

New gene annotations by FlyBase scientists and collaborators added
CG46466 in 2023, changing the number of protein-coding genes from 79 to 80.

in the guide RNA stocks, Table 1 shows that we were able to recover
mutations using the same guide RNA stocks in alternative crosses
(described in Supplementary File 1). Supplementary Table 5 de-
scribes the mutations and Supplementary Table 6 lists the stocks.
Note that these screens and subsequent stock constructions did
not rigorously control the genetic backgrounds and that future
screens by the Fourth Chromosome Resource Project will use varia-
tions of this approach and will, likewise, not control for genetic back-
ground in a disciplined way.

The predominant outcome of the mutageneses was the induc-
tion of small deletions (Supplementary Table 5). In any mutagen-
esis, deletions that result in frameshifted translation lead to the
production of truncated proteins, while in-frame deletions lead
to the loss of a small number of protein residues. Frameshifted al-
leles that eliminate substantial portions of proteins are likely to be
amorphic, while in-frame deletion alleles may or may not affect
protein function depending on the consequences of removing par-
ticular amino acids. Our goal was to recover at least 1 truncation
mutation for each gene screened. We were largely successful as
we recovered truncation mutations in 52 of the 72 genes for which
we undertook screens (Table 1). Since the median position of the
truncations was 14% of normal protein length (Supplementary
Table 5), the mutations likely shorten proteins enough to result
in null phenotypes. For 51 of the 52 genes with truncation muta-
tions, all predicted protein isoforms are affected (2 of the 7
predicted Crk isoforms are unaffected by Crk* even though, as de-
scribed in the following, we showed it is a loss-of-function allele).
The Fourth Chromosome Resource Project will revisit the genes
for which we recovered no truncation alleles. We identified muta-
tionsin 3 genes from their lethality in complementation tests even
though we have yet to identify the molecular lesions (Table 1).

While loss-of-function phenotypes have been characterized for
many fourth chromosome genes, they are unknown for others. To
evaluate, at least superficially, the effects of disrupting fourth
chromosome genes, we assessed the viability, female fertility, and
gross morphology of flies in which the new alleles were homozygous
and in flies in which the new alleles were combined with preexisting
mutations or chromosomal deficiencies that delete the targeted
genes (the deficiencies are described in Supplementary Table 7, con-
trol crosses validating the deficiency and preexisting mutation
stocks are shown in Supplementary Table 8, and the crosses evalu-
ating the new mutations are detailed in Supplementary Table 9).

Our results are summarized in Supplementary Table 10, which
shows that the phenotypes of mutation homozygotes and hemizy-
gotes are consistent. Homozygotes occasionally have more severe
phenotypes than hemizygotes as one might expect if linked, dele-
terious mutations—preexisting or generated in the course of the
crosses—were homozygosed along with the targeted mutations.
Our results are presented in the context of previous phenotypic
studies in Supplementary Table 11. This analysis allowed us to de-
fine the loss-of-function phenotypes for 35 genes that had never
been characterized: 12 are necessary for viability while 23 have no
overt loss-of-function phenotypes. It also allowed us to confirm
and extend the previous characterizations of 29 genes and provide
evidence that 3 in-frame deletions from our screens are
loss-of-function alleles.

Several decades ago, Benjamin Hochman and colleagues at-
tempted to determine the number of fourth chromosome loci
needed for viability or female fertility via mutagenesis and comple-
mentation analyses [reviewed in Hochman (1976)]. They identified
37 loci, but they did not know how close they were to isolating mu-
tations in all vital loci. They were aware that factors such as com-
plex intragenic complementation patterns and the low mutability
of some genes make it difficult to arrive at a definitive count of
genes using their approach. Our analysis of protein-coding genes
(Table 2) shows 39 genes needed for viability, 1 gene needed strictly
for male fertility, 33 genes with no overt phenotypes, and 7 genes
for which there is no information. We have seen no evidence that
any fourth chromosome genes have phenotypes affecting only ex-
ternal morphology or female fertility. (The absence of genes de-
voted exclusively to female fertility is not surprising: Perrimon
et al. (1986) estimated that the X chromosome, which has more
than 20 times as many genes as the fourth chromosome, carries
only 15 genes needed solely for female reproduction.) There is
a growing consensus that noncoding RNA genes usually have sub-
tle loss-of-function phenotypes (Liu et al. 2017; Schor et al. 2018;
Camilleri-Robles et al. 2024). The lack of obvious phenotypes asso-
ciated with deletion of the antisense RNA gene asRNA:CR44031
(Supplementary Tables 8 and 11) and increased male-to-male
courtship observed as the only apparent effect associated with de-
letion of the long noncoding RNA gene IncRNA:sphinx (Dai et al. 2008)
are consistent with this view. If we assume that the remaining 25
noncoding RNA genes are unlikely to have lethal or sterile pheno-
types, our relatively complete inventory agrees well with the count
of Hochman and colleagues, suggesting that their studies were
closer to identifying mutations in all vital loci than Hochman
concluded in his most comprehensive review (Hochman 1976).
Completion of the Fourth Chromosome Resource Project will facili-
tate a comprehensive assessment of loss-of-function phenotypes
(including phenotypes more subtle than we assessed in our tests),
and it will then be possible to determine how the Hochman vital
complementation groups, most of which are still represented in ex-
tant stocks, correspond to molecularly defined genes.

We have confirmed the presence of the basal FRT-bearing
transgene TI{TIJFRT101F in all the final stocks by PCR amplifica-
tion. Although there is no reason to suspect the mutagenesis pro-
cedure methodically corrupted the FRT-bearing transgene, we
have not systematically verified that the mutation-bearing chro-
mosomes are capable of participating in FLP-mediated mitotic re-
combination. Nonetheless, Stinchfield et al. (2024) successfully
recovered mitotic clones with fourth chromosomes from 2 stocks
(Pur-alpha® and zfh2°t4).

To assess whether the mutagenesis procedure produced off-
target mutations on the fourth chromosome, we sampled stocks
for the presence of unexpected mutations producing lethal,
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female-sterile, or visible phenotypes (Supplementary Table 12).
We tested twelve chromosomes with targeted mutations that
were lethal (Actbeta®, apolpp®, Arf4*, ATPsynbeta®, bt* CG31998C,
CG31998P, CG33978E, ci€ ey®, phof, suf, toy©) for the presence of
additional deleterious mutations by combining these chromo-
somes via crosses with a panel of deficiencies and mutations
that together delete or disrupt all fourth chromosome genes.
None of these chromosomes showed evidence of additional muta-
tions. Similarly, we tested 5 chromosomes with targeted muta-
tions that produced no overt phenotypes in combination with
deficiencies or preexisting mutations yet showed appreciable
recessive lethality or sterility in stocks (CG32017%, Gyff, Hcf,
Pur-alpha®, Slip1*). None of these chromosomes had additional
mutations. The poor viability in these and similar stocks may
come from sublethal effects of the targeted mutations combined
with sublethal effects of other mutations that were induced dur-
ing the mutagenesis or that arose spontaneously in subsequent
culture. The conclusions we can draw from all these crosses are
limited: we did not test all mutated chromosomes, and it was im-
possible to test for off-target mutations in every fourth chromo-
some gene because some genes are deleted only by the same
deficiencies as targeted genes. Nevertheless, these resultsindicate
that off-target mutations were not common.

In summary, the work described here has provided a new re-
source for examining the cellular functions of most protein-coding
genes on the fourth chromosome. It complements the other re-
sources being generated by the Fourth Chromosome Resource
Project (Stinchfield et al. 2024) including UAS constructs for fourth
chromosome gene misexpression and phenotypic rescue, GAL4
knock-ins for expressing UAS constructs in the normal patterns of
fourth chromosome genes, UAS constructs for the human homologs
of Drosophila fourth chromosome genes for creating “humanized”
flies with human gene expression substituted for fly gene expres-
sion, GFP knock-ins into fourth chromosome genes for expressing
fluor-tagged proteins in native gene patterns, and UAS-RNAI trans-
genes for GAL4-directed, tissue-specific knockdown of fourth
chromosome genes. Our hope is that these resources will alleviate
many of the difficulties that have historically hampered investiga-
tions of fourth chromosome gene functions.

Data availability

The accompanying tables contain complete mutation-
characterization data. Stocks for mutations chosen for public
distribution may be obtained from the Bloomington Drosophila
Stock Center or the Department of Drosophila Genomics and
Genetics Resources of the Kyoto Institute of Technology as indi-
cated in Supplementary Table 6.

Supplemental material available at G3 online.
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Supplementary File 1. Mutagenesis and mutation characterization
Primary approach for CRISPR mutagenesis and the construction of isogenic stocks

The following genetic scheme shows how we generated mutations on an isogenic, FRT-bearing fourth
chromosome in the male germ line using guide RNA constructs located on the second chromosome, and how we
established the mutations in stocks sharing a defined genetic background. The guide RNA constructs
(Supplementary Table 1) are shown generically as P{U6-gRNA}! to indicate that the guide RNA was under the
control of snRNA:U6:96Ab regulatory sequences.
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Note that in G1 we introduced a target FRT-bearing fourth chromosome that had been isogenized in crosses we
will show below. This assured, as much as possible, that all mutation-bearing chromosomes have the same
sequence other than the mutation at the CRISPR target site. After isolation of the mutation-bearing fourth
chromosomes in G3, they were crossed into a genetic background with defined X, second and third chromosomes
(indicated as “iso” in the crosses). In G3, multiple single-male crosses established independent lines, which were
carried through the remaining crosses. The CRISPR target sites were sequenced for each line as described below.
Typically, few than 10 lines were established for each set of crosses involving a particular guide RNA construct.
If the progeny of a G6 cross were viable and fertile, we established a homozygous stock.

Similarly, the following crosses show how we screened for mutations using guide RNA constructs on the third
chromosome.
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Each of these modes of screening for fourth chromosome mutations required us to generate stocks beforehand.
The following genetic scheme shows how we generated stocks for use in G3, G4 and G5 of both of the screening
schemes above with defined X, second and third chromosomes and fourth chromosomes carrying dominant
markers. The X chromosome was derived from a stock with a commonly used y’ w'/’® chromosome. The second
and third chromosomes are derived from stocks that were constructed by Ryder et al. (RYDER et al. 2004) and
Cook et al. (COOK et al. 2010) to have various chromosomes introgressed into a common isogenic background.
This assures that the second and third chromosomes in the final fourth chromosome mutation stocks have minimal
genetic variability, containing only those polymorphisms that may have arisen since the progenitor stocks (6878,
35531 and 35332) were established. The numbers here and below refer to Bloomington Stock Center stock
numbers.
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Here we will detail the stock constructions needed for screens involving second chromosome insertions of guide
RNA constructs.

The following genetic scheme shows how we generated the stock used in G1 with an isogenic FRT-bearing fourth
chromosome and a second chromosome nanos-Cas9 insertion.
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Maintained as selected stock until fourth chromosome went homozygous and then used in following cross
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The following crosses show how we generated the stock used in G3 with an isogenic, FRT-bearing fourth
chromosome.
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The following genetic scheme shows how we generated the stock used in GO of the screen with a miniwhite-
marked transgene insertion on the second chromosome (chosen simply for the visible marker and the vigor of the
stock) and a dominant fourth chromosome marker on the fourth chromosome.
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The following crosses generated the stock used in G2 of the screen with a homozygous viable and fertile,
miniwhite-marked, third chromosome insertion (chosen for the visible marker and the vigor of the stock) and a
fourth chromosome insertion expressing RFP.
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’ ylw*’ p{wtmMC=EP}G16942
< yiw* _ P{w*™MC=EP}G16942 + 33
Dp(2:Y)G, PiwtmMC=hs-hid}ly’ MKRS ’ M{3xP3-RFP.attP}ZH-102D

yw* P{w*™C=EP}G16942 M{3xP3-RFP.attP}ZH-102D 99
yiw*’ p{wtmC=EP}G16942’ +

G3:

ylw*  P{w*™MC=EP}G16942 M{3xP3-RFP.attP}ZH-102D 33
Dp(2:Y)G, P{wtMmC=hs-hid}y’ P{wtmC=EP}G16942’ +

yw* P{w*™C=EP}G16942 M{3xP3-RFP.attP}ZH-102D

G4:
yiw*’ p{wtmC=EP}G16942 " M{3xP3-RFP.attP}ZH-102D 99

< ylw*  P{w*™C=EP}G16942 M{3xP3-RFP.attP}ZH-102D 33
Dp(2:Y)G, PiwtMC=hs-hid}y ' P{wtmMC=EP}G16942 " M{3xP3-RFP.attP}ZH-102D

Selected stock until no non-RFP progeny appeared

Here we will detail the stock constructions needed for screens involving third chromosome insertions of guide
RNA constructs. The stock generated in the genetic scheme shown immediately above was also used in these
screens.




The following genetic scheme shows how we generated the stock used in G1 of the screen with an isogenic FRT-
bearing fourth chromosome and a third chromosome nanos-Cas?9 insertion.

67Cc23 . Mi{GFPE.3XP3:ETl}CG32017MBOZ477
67c23 "’ Mi{GFPE'3xP3=ET1}CG32017MBOZ477

1
GO: 24800 X
yiw

2 ylsc*vlsev?! Ply*'77v*18=nanos-Cas9.R}attP2 33
Y ? p{y*tt7.7yptt18=nanos-Cas9.R}attP2

x 7878

1 ylw67e23 n  Mi{GFPE3*P3=gT1)CG32017MB02477
" ylsc*vlsev?l’ p{y+t7.7p+t18=nanos-Cas9.R}attP2’ +
. ylw67¢23 "  Mi{GFPE3*P3_ET1)CG32017MBO2477
Y ? p{ytt7.7yptt18=nanos-Cas9.R}attP2’ +
G2: ylw67¢23  p{y*t77y+t8=nanos-Cas9.R}attP2 Mi{GFPE3*P3=ET1}cG32017MB02477

; single
ylw67¢23’ (p{y+t7.7y+t18=nqgnos-Cas9.R}attP2 or +)’ (Mi{GFPE-3XP3=ET1}CG32017MB02477¢r 1) g 9

ylw67¢23  p{ytt77y+t8=nanos-Cas9.RjattP2  Mi{GFPE3*P3=pT1}CG32017MB02477
Y " (P{ytt77p+t18=nagnos-Cas9.R}attP2 or +)’ (Mi{GFPE3XP3=ET1}CG32017MB02477or 1)

X single &
Established multiple lines; retained a line producing no y- or non-GFP progeny for use as the stock in the
following cross

ylw67¢23  ply*t77y*18=ngnos-Cas9.R}attP2 Mi{GFPE3*P3=ET1}CG32017MB02477
ylw67¢23 " p{y+t7.7y+t18=nanos-Cas9.R}attP2’ Mi{GFPE3XP3=ET1}CG32017MB02477

G3:

ylw* TI{TI}FRT101F iso
X ; — 343
Y TI{TI}FRT101F iso

ylw67¢23  ply*t77y*18=ngnos-Cas9.R}attP2 Mi{GFPE3*P3=ET1}CG32017MB02477
’ + ’ TI{TI}FRT101F iso

G4: e
ylw67¢23  ply*t77y*18=ngnos-Cas9.R}attP2 Mi{GFPE3*P3=ET1}CG32017MB02477

X ) ) .
Y + TI{TI}FRT101F iso

yiw*  P{yt77y*18=nanos-Cas9.R}attP2 TI{TI}FRT101F iso 00
yiw*’ p{ytt7.7p+tl8=nanos-Cas9.R}attP2’ TI{TI}FRT101F iso

G5:

yiw*  P{y*t77v*t18=nanos-Cas9.R}attP2 TI{TI}FRT101F iso a3
Yy  P{y*t77p+t18=nanos-Cas9.R}attP2’ TI{TI}FRT101F iso

Selected stock for absence of y- progeny

The following genetic scheme shows how we generated the stock used in GO of the screen with a miniwhite-
marked transgene insertion on the third chromosome (chosen for the visible marker and the vigor of the stock)
and a dominant fourth chromosome marker on the fourth chromosome




GO: 9549 Yo, PlwM=Actrplunc13%) o o\ g6 g0 i1s . MKRS 2
’ wilis’ In(4)ciP, ciPpanciD Dp(2:Y)G, P{wtMmC=hs-hid}y’ TM2,y*

G1: 24932 ylw*  P{wtMC=EP}G16942 00 will1s .+ Im@®ciP, ciPpanciD a3
’ yilw*’ p{wtmMC=EP}G16942 Dp(2:Y)G, P{wtmC=hs-hid}Y’ MKRS’ +

G2: ylw*  P{wtMC=EP}G16942 + 00
fwilis’ MKRS ’ In(4)ciP, ciPpanciD
< yiw* _ P{w*™MC=EP}G16942 + 33
Dp(2:Y)G, P{w*t™mC=hs-hid}Y’ MKRS ’ In(4)ciP, ciPpanciP
G3: yiw*  P{wt™C=EP}G16942 +

ylw*’ p{wtmC=EP}G16942’ In(4)ciP, ciPpanciD 99

< yiw* _ P{w*™MC=EP}G16942 + 33
Dp(2:Y)G, P{w*tmC=hs-hid}y’ P{w*MC=EP}G16942° In(4)ciP, ciPpanciP

Maintained by selecting for ci?

The following genetic scheme shows how we generated the stock used in G2 with a homozygous viable and
fertile, miniwhite-marked transgene insertion on the second chromosome (chosen for the visible marker and the
vigor of the stock) and a dominant fourth chromosome marker on the fourth chromosome.

yM{RFP3*P3PBGEpESXPS—yqg-int.Dm}ZH-2Aw*  M{3xP3-RFP.attP}ZH-102D 9 9
y1IM{RFP3xP3.PBGFpE3xP3=yqs-int.Dm}ZH-2A w*’ M{3xP3-RFP.attP}ZH-102D

GO: 24488

1118 Sp-1

; 22— 33

Dp(2:Y)G, P{wtMmC=hs-hid}y’ CyoO

w

X 24639

G1: 26964 ylw* ] P{w+mC:EP}MESR3619459
) ylw*’ p{wtMC=Egp}MESR3G19459

XylM{RFP3"P3-PBGFPE-3XP3:vas-int.Dm}ZH-ZA w*  +  M{3xP3-RFP.attP}ZH-102D 33
Dp(2:Y)G, P{wtMC=hs-hid}Y " cyo’ +

G2: 26964 ylw* ] P{w+mC:EP}MESR3619459
) ylw*’ p{w*tMC=Egp}MESR3G19459

< ylw* _ P{w*™MC=EPIMESR361945%  M{3xP3-RFP.attP}ZH-102D 33
Dp(2:Y)G, P{wtmC=hs-hid}y’ Ccyo ’ +

G3: yiw*  P{w*mC=EP}MESR361945%  M{3xP3-RFP.attP}ZH-102D 00
“ylw*’ p{wtmC=EpP}MESR3G19459’ +
< ylw* _ P{w*™MC=EPIMESR361945%  M{3xP3-RFP.attP}ZH-102D 33
Dp(2:Y)G, P{wtmC=hs-hid}y ' P{wtMC=EP}MESR3G19459 "’ +

yiw*  P{w*MmC=EP}MESR361945%  M{3xP3-RFP.attP}ZH-102D QQ
yiw*’ p{wtmMC=EpP}MESR3G19459’ M{3xP3-RFP.attP}ZH-102D

G4:

< ylw* _ P{w*™MC=EPIMESR361945%  M{3xP3-RFP.attP}ZH-102D 33
Dp(2:Y)G, P{wtMmC=hs-hid}y ' P{wtMC=EP}MESR3G19459’ M{3xP3-RFP.attP}ZH-102D

Selected stock for absence of non-RFP progeny




Alternative approach for CRISPR mutagenesis

The following genetic scheme shows how we generated mutations on an FRT-bearing fourth chromosome in the
female germ line using guide RNA constructs located on the third chromosome and established the new mutations
in stable stocks. Again, the guide RNA constructs (Supplementary Table 1) are shown generically as P{U6-
gRNA}.

y'w*  Dpr!  TIH{GMR-HMS04515}Gat®¥? 0 Xyzcholvl_ pP{y*t77y*t18=ye6-gRNA}attP2 ag
yiw*’ TMeC, Sb1l’ In(4)ciP, ciPpanciP Y ? p{ytt77y+tl8=y6-gRNA}attP2

GO:

yiw*  P{y*77y+18=nanos-Cas9.R}attP40 TI{TI}FRT101F

G1:
yilw*’ Ccyo " TI{TI}FRT101F 9 9
X yw* TM6C, Sb1 . In(4)ciP, ciPpanciP 33
Y ' P{y+t77y+t18=ye6-gRNA}attP2’ +

yiw*  P{y*77v+18=nanos-Cas9.R}jattP40 + . THTI}FRT101F 00
ylw*’ + " P{ytt77ytt18=ye-grRNA}attP2’ In(4)ciP, ciPpanciD

G2:

1 * eya
ylw* TI{GMR-HMS04515}Gat®Y
x 90852 ; - D ) 348
Y In(4)ciP, ciPpanct
TI{GMR-HMS04515}Gat®éY% 99 Xylw* . TI{TI}FRT101F mutation
In(4)ciP, ciPpanciP Y ’ TI{GMR-HMS04515}Gateya

1,,,*
G3:90852 Z—; single &
yiw

ylw* In(4)ciP, ciPpanciP ciD

9 yiw*  In@)ci®?, ciPpan
yiw*’ TI{TI}FRT101F mutation

Y ’ TI{TI}FRT101F mutation

G4: 33

Mutation-bearing fourth chromosomes were established in homozygous stocks when possible.

The screen involving a guide RNA construct on the second chromosome was similar.

yiw* wgSPl TI{GMR-HMS04515}Gat®¥? QQ <
yiw*’ SMéa ’ In(4)ciP, ciPpanciD

GO:

yZcholv! P{y*t77v*18=y6-gRNA}attP40 a3
Y ’ p{ytt77yp*t18=y6-gRNA}attP40

yiw*  P{y*77y+18=nanos-Cas9.R}attP2 TIH{TI}FRT101F

G1:
yilw*’ TM6C, Shl " TI{TI}FRT101F 9 9

. ylw* SMé6a _ In(4)ciP, ciPpanciP 33

Yy ' P{y*tt77y+tl8=y6-gRNA}attP40’ +
G2: yiw* + _ P{y*t77y* 118 =nanos-Cas9.R}attP2  TI{TI}FRT101F 00
Tylw*’ p{ytt77yp+t18=y6-gRNA}attP40’ + ’ In(4)ciP, ciPpanciP
1 * eya
ylw* TI{GMR-HMS04515}Gat®Y
x 90852 ; a4

/ Y In(4)ciP, ciPpanciD

TI{GMR-HMS04515}Gat®éY% 99 Xylw*_ TI{TI}FRT101F mutation single &
In(4)ciP, ciPpanciP Y ’ TI{GMR-HMS04515}Gatey2 g

1,,,*
G3:90852 Z—;
yiw

ylw* In(4)ciP, ciPpanciP ciD

yiw*’ TI{TI}FRT101F mutation

Q 9 X yiw*  In@)ci®, ciPpan
yiw*’ TI{TI}FRT101F mutation

G4: 33

Again, mutation-bearing fourth chromosomes were established in homozygous stocks when possible.




In all these screens, the FRT-bearing fourth chromosome was derived from a stock related to the stock used in the
crosses in the first section, but no effort was made to isolate a single fourth chromosome from the progenitor
stocks for these crosses. Likewise, the X, Y, second and third chromosomes in the final stocks have mixed
origins. The stable stocks providing females for the GO and G1 crosses were generated ahead of time by standard
crosses with readily available stocks and will not be detailed here.

Molecular characterization of mutations

We extracted genomic DNA from five flies from each stock potentially carrying a new mutation by crushing the
flies in 75 pl of a buffered solution containing Proteinase K (10 mM Tris-Cl pH 8.0, 25 mM NaCl, 1 mM EDTA,
0.2 pg/pl Proteinase K), incubating the mixture at 37° for 30 minutes and then heat-killing the enzyme by
incubating the mixture for 5 minutes at 95°. The supernatant containing genomic DNA was used for all
subsequent steps. DNA concentrations were determined using a Thermo Scientific NanoDrop One
spectrophotometer. For PCR amplification, the genomic preps were diluted in 10 mM Tris-Cl pH 8.0 to a DNA
concentration of 150 ng/ul. We used LongAmp Taq 2X Master Mix from New England Biolabs (NEB) and
reaction conditions recommended by the NEB Tm Calculator tool (https://tmcalculator.neb.com/). We confirmed
the presence of the FRT-bearing transgene on the fourth chromosome by PCR amplification of the DNA
preparation using a genomic primer (TTCGGTAAGGGGGCATACATATTT) and a primer within the FRT
sequence (GGACAACACGGAAGTTCCTATTCTC) followed by electrophoresis in a 1% agarose gel. To
determine if a mutation had been induced by CRISPR mutagenesis, we used primers flanking the target sites to
produce ~600 base-pair products. PCR products were cleaned up using the Thermo Scientific GeneJET PCR
Purification Kit (Product #K0701) and quantified using the NanoDrop One spectrophotometer. The purified PCR
products were diluted to 30 ng/ul in 10 mM Tris-Cl pH8.0 in preparation for Sanger sequencing by Eurofins
Genomics using the SimpleSeq Premixed Kit. We typically used the same primers for sequencing that we used to
amplify the PCR products, but Supplementary Table 2 shows instances in which we used alternative primers for
this step. Sequence from the mutated fourth chromosomes was aligned to the reference genomic sequence
surrounding the gRNA target site using SnapGene software (Dotmatics). We could determine the sequences of
mutations in DNA samples from homozygotes with no further steps. In DNA samples from heterozygotes, the
presence of a mutation was detected by the divergence of sequence traces from the wild type and mutation-
bearing chromosomes near the site of the mutation, leading to double-peak calls. The sequences of the normal and
mutation-bearing chromosomes could often be extracted with the assistance of Poly Peak Parser (HILL ef al.
2014), software that computationally separates mixed sequence traces in relation to a reference sequence. We
retained stocks with mutations for further analysis.

Characterization of lethal, female sterile and morphological phenotypes

To provide a preliminary phenotypic characterization of the new fourth chromosome mutations, we assessed the
viability of homozygous adults—generally with any survival judged as “viable”. In most cases, we did not
attempt to measure relative viability. Viable adults were examined for grossly abnormal morphological defects
(rough eyes, disturbed bristles or veins, abnormal coloration, etc.) and females were tested for fertility with the
production of any progeny judged as “fertile”, i.e. we did not measure relative fecundity. We assessed male
fertility for only a few mutations.

We also assessed viability, morphological phenotypes and female fertility of adults with the new fourth
chromosome mutations combined with preexisting mutations or chromosomal deletions for the regions of the
targeted genes using the same broad criteria (summarized in Supplementary Table 9 with cross details provided in
Supplementary Table 8). Again, we assessed male fertility for only a few genotypes.

For several genes, the phenotypes associated with preexisting mutations had never been described in publications.
When a phenotypic analysis of such mutations was judged informative, we assessed viability, morphological
phenotypes and female fertility of adults with these mutations combined with chromosomal deletions for the



regions of the mutations. These results are reported in Supplementary Table 7 and mentioned, when relevant, in
Supplementary Table 10.
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Supplementary Table 1. Fourth chromosome genes®

Gene Annotation symbol FlyBase ID Genomic location and orientation Cytological order”
JYalpha CG45760 FBgn0267363 4:879..5039 [+] 1
PlexB CG17245 FBgn0025740 4:32478..43778 [-] 2
asRNA:CR45124 CR45124 FBgn0266617 4:42774..43374 [+] 3
IncRNA:CR44440 CR44440 FBgn0265633 4:44774..46074 [+] 4
ci CG2125 FBgn0004859 4:47710..57041 [-] 5
asRNA:CR43957 CR43957 FBgn0264617 4:56497..63124 [+] 6
RpS3A CG2168 FBgn0017545 4:65225..67207 [-] 7
SnoRNA:CD68 CR43712 FBgn0263851 4:65587..65647 [-] 8
pan CG34403 FBgn0085432 4:69326..114270 [+] 9
Ank CG1651 FBgn0011747 4:115074..129849 [-] 10
anne CG32000 FBgn0052000 4:132220..143123 [+] 11
IncRNA:CR43956 (CR43956 FBgn0264616 4:132674..132874 [-] 12
CG32006 CG32006 FBgn0052006 4:150764..153538 [+] 13
CG31997 CG31997 FBgn0051997 4:154654..156060 [-] 14
CG33978 CG33978 FBgn0053978 4:157575..175639 [-] 15
asRNA:CR45198 CR45198 FBgn0266725 4:175455..175874 [+] 16
Arl4 CG2219 FBgn0039889 4:177348..179389 [-] 17
IncRNA:CR46488 CR46488 FBgn0287619 4:180529..182098 [-] 18
Abcd1 CG2316 FBgn0039890 4:184076..193829 [-] 19
IncRNA:CR44441 CR44441 FBgn0265634 4:194732..195900 [+] 20
CG31998 CG31998 FBgn0051998 4:196675..205945 [-] 21
Crk CG1587 FBgn0024811 4:210224..213165 [+] 22
CG31999 CG31999 FBgn0051999 4:215009..227748 [-] 23
yellow-h CG1629 FBgn0039896 4:227922..230428 [+] 24
asRNA:CR46065 CR46065 FBgn0267734 4:228576..229112 [-] 25
CG1674 CG1674 FBgn0039897 4:230730..245903 [+] 26
dpr7 CG33481 FBgn0053481 4:247124..253329 [-] 27
RhoGAP102A CG42316 FBgn0259216 4:254997..265574 [+] 28
Nfl CG2380 FBgn0042696 4:268175..276369 [-] 29
IncRNA:CR44023 CR44023 FBgn0264793 4:276523..278174 [+] 30
Syt7 CG2381 FBgn0039900 4:278685..306481 [-] 31
Rad23 CG1836 FBgn0026777 4:308093..310822 [+] 32
Zip102B CG2177 FBgn0039902 4:310930..314087 [-] 33
Rnf11 CG32850 FBgn0052850 4:314923..331387 [+] 34
PMCA CG42314 FBgn0259214 4:328193..358917 [-] 35
Hcf CG1710 FBgn0039904 4:359938..375554 [+] 36
dati CG2052 FBgn0262636 4:375640..395605 [-] 37
IncRNA:CR45125 CR45125 FBgn0266618 4:380724..381275 [+] 38
asRNA:CR44027 CR44027 FBgn0264819 4:395396..395954 [+] 39
mir-9385 CR46291 FBgn0283557 4:400703..400765 [-] 40
IncCRNA:CR43437 CR43437 FBgn0263385 4:426067..426601 [+] 41
IncRNA:CR44024 CR44024 FBgn0264794 4:427331..431769 [+] 42
lgs CG2041 FBgn0039907 4:436957..443911 [-] 43
CaMKI CG1495 FBgn0016126 4:445504..453947 [+] 44
Taf3 CG2009 FBgn0026262 4:459887..466828 [-] 45
asRNA:CR45126 CR45126 FBgn0266619 4:459768..461413 [+] 46
CG33941 CG33941 FBgn0262731 4:467497..471476 [+] 47



Asator
zfh2
Tdg

IncRNA:CR43958

Pur-alpha
ND-49
Ephrin
CG1909

IncRNA:CR45199

onecut
Eph

mav
mir-954
Gat

Ekar

gw
CG46466
Slip1
CG11360
myo

ey

bt

IncRNA:CR45200

MED26
Sox102F
fd102c

IncRNA:CR45123

Gyf
unc-13

asRNA:CR43425
asRNA:CR44029

elF4G1
mGluR
4E-T

IncRNA:CR45201
asRNA:CR44030

fuss
IncRNA:sphinx
toy

PlexA

asRNA:CR44031

Mpv1l7
PolrlG
ATPsynbeta
CaMKll

Zyx

apolpp
Actbeta

sv

CG11533
CG1449
CG1981
CR43958
CG1507
CG1970
CG1862
CG1909
CR45199
CG1922
CG1511
CG1901
CR43009
CG1732
CG9935
€G31992
CG46466
CG1783
CG11360
CG1838
CG1464
CG32019
CR45200
CG1793
CG11153
CG11152
CR45123
CG11148
€G2999
CR43425
CR44029
CG10811
CG11144
CG32016
CR45201
CR44030
CG11093
CR34154
CG11186
CG11081
CR44031
CG11077
CG11076
CG11154
CG18069
CG32018
CG11064
CG11062
CG11049

FBgn0039908 4:469409..
FBgn0004607 4:501810.
FBgn0026869 4:538332.
FBgn0264618 4:557025.
FBgn0022361 4:558016.
FBgn0039909 4:568296.
FBgn0040324 4:571755.
FBgn0039911 4:583108.
FBgn0266726 4:597624.
FBgn0028996 4:598555..
FBgn0025936 4:610684..
FBgn0039914 4:623219..
FBgn0262302 4:626126..
FBgn0039915 4:629691..
FBgn0039916 4:636131..
FBgn0051992 4:649041..
FBgn0287597 4:661009.
FBgn0024728 4:663621..
FBgn0039920 4:671142..
FBgn0026199 4:690686..
FBgn0005558 4:697689.
FBgn0005666 4:724400.
FBgn0266727 4:776475.
FBgn0039923 4:778516.
FBgn0039938 4:800436.
FBgn0039937 4:836986.
FBgn0266616 4:851174.
FBgn0039936 4:853557.
FBgn0025726 4:867824.
FBgn0263344 4:867824.
FBgn0264821 4:879374.
FBgn0023213 4:915297.
FBgn0019985 4:936819.
FBgn0052016 4:951542.
FBgn0266728 4:959224.
FBgn0264822 4:959675.
FBgn0039932 4:962341.
FBgn0083990 4:975168.
FBgn0019650 4:989725.

488994 []

.540874 [+]
557854 []
557854 []
567257 [+]
571554 ]
.580122 [+]
.589348 [+]
598274 [

607649 [-]
622470 [+]
626031 [-]
626212 [+]
635350 [+]
646556 [-]
660608 [-]

.663124 []

669884 [+]
690650 [+]
696055 [-]

721173 [+]
776474 [+]
777146 [-]
.788978 [-]
.834393 []
.844529 []
.851624 [+]
.867025 [-]
912331 []
.871426 [+]
.884752 [+]
.930715 []
.949441 [+]
.958392 []
.959434 []
.962692 [+]
.978489 []
.977261 [+]
.1007922 [+]
FBgn0025741 4:1009895..
FBgn0264823 4:1027863..
FBgn0039930 4:1028675..
FBgn0039929 4:1029711..
FBgn0010217 4:1031484..
FBgn0264607 4:1035288..
FBgn0011642 4:1057365..
FBgn0087002 4:1060969..
FBgn0024913 4:1077331..
FBgn0005561 4:1088798..

1027101 []
1029359 [+]
1029361 []
1031757 []
1034917 [+]
1053703 []
1065001 [-]
1077273 [+]
1084796 [-]
1113317 [+]

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96



Cals

Arf4
ukar
CG32017
Kif3C
pho
CG33521
PIP4K
Mitf
Dyrk3
Cadps

CG11059
CcGi1027
CG11155
CG32017
CG17461
CG17743
€G33521
CG17471
CG43369
CG40478
CG33653

FBgn0039928
FBgn0013749
FBgn0039927
FBgn0052017
FBgn0039925
FBgn0002521
FBgn0250819
FBgn0039924
FBgn0263112
FBgn0027101
FBgn0053653

4:1112874.
4:1124167.
4:1126602.
4:1137830.
4:1147466..
4:1172469.
4:1185768..
4:1192419..
4:1198852..
4:1225089..
4:1230837..

1123357 []
11125325 [+]
11137919 [+]
1162158 []

1169239 [+]

1181628 []

1192985 [+]
1196848 [-]
1224467 [+]
1230713 []
1271759 [+]

97

98

99
100
101
102
103
104
105
106
107

? Pseudogenes not listed. Annotation symbols, genomic coordinates and gene orientations from FlyBase.
® These numbers are used in other supplementary tables to allow rows to be sorted by cytological order



Supplementary Table 2. Guide RNA transgenes

Gene FlyBase gene ID Construct Guide RNA sequence Stock genotype* Cytological order”
Stocks from the National Institute of Genetics

4E-T FBgn0052016  P{U6-4E-T.NIG.sgRNA} GTACGACAATCGTCGTTGCA yZ cho® vi;Ply*”7 v =U6-4E-T.NIG.sgRNAJattP2/TM6C, Sb* Tb* 81
Abcd1 FBgn0039890  P{U6-Abcd1.NIG.sgRNA} GAGAGGATTTCAAGCTTGCAG y? cho' vi;Ply™7 v =U6-Abcd1.NIG.sgRNAJattP40/CyO 19
Actbeta FBgn0024913  P{U6-Actbeta.NIG.sgRNA} GCACTGTCCTACTGCTGGCT y? cho® vi; Pfy™7 v™E =U6-Actbeta.NIG.sgRNAJattP40 95
Ank FBgn0011747  P{U6-Ank.NIG.sgRNA} GCTGACATCGTTTCCAAATC y? cho® v Py™7 v =U6-Ank.NIG.sgRNAJattP40/CyO 10
anne FBgn0052000 P{U6-anne.NIG.sgRNA} GACGCCACCAATGTAACACG y? cho® v, Pfy™7 v*™® =U6-anne.NIG.sgRNAJattP40/CyO 11
apolpp FBgn0087002  P{U6-apolpp.NIG.sgRNA} GATAAAGTCTCACTATCAGAT y? cho® v Ply™7 v =U6-apolpp.NIG.sgRNAJattP40/CyO 94
Arf4 FBgn0013749  P{U6-Arf4.NIG.sgRNA} GTGGAAATAGTGTCGCCACAA yZ cho® vi;Ply*”” v*™E =U6-Arfa.NIG.sgRNAJattP40 98
Arl4 FBgn0039889  P{U6-Arl4.NIG.sgRNA} GGATTCTGCGGGAAAAACAA y? cho® v'; Py v =U6-Arl4.NIG.sgRNAJattP2 17
Asator FBgn0039908  P{U6-Asator.NIG.sgRNA} GCACTGAATGGATGGATTCAA y? cho’ v, Pfy*77 v =U6-Asator.NIG.sgRNAJattP2 48
ATPsynbeta FBgn0010217  P{U6-ATPsynbeta.NIG.sgRNA} GGAAAGATTGTGGCCGTAAT yZ chot vl Ply™7 v =U6-ATPsynbeta.NIG.sgRNAJattP2/TM6C, Sb* Th*! 91
bt FBgn0005666  P{U6-bt.NIG.sgRNA} GATGAAGGAGACGGTCGAGA yZ cho® vi;Ply*”” v =U6-bt.NIG.sgRNAJattP2/TM6C, Sb* Th* 69
Cadps FBgn0053653  P{U6-Cadps.NIG.sgRNA} GAGCCGACAGATATGACTAAG y? cho® v'; Py’ v =U6-Cadps.NIG.sgRNAjattP2 107
Cals FBgn0039928  P{U6-Cals.NIG.sgRNA} GATCTGTGCAATCTATTGTGA y? cho® vi;Ply*”7 v =y6-Cals.NIG.sgRNAJattP2 97
CaMKI FBgn0016126  P{U6-CaMKI.NIG.sgRNA} GTTGATCGCATTGTCGAAAAG y? cho’ v, Ply™7 v*™® =U6-CaMKI.NIG.sgRNAJattP2 44
CG11360  FBgn0039920 P{U6-CG11360.NIG.sgRNA}  GGCATTGGTAGCGGTTGAGC y? cho® v Ply*7 v =U6-CG11360.NIG.sgRNAJattP2/TM6C, Sb* Tb* 66
CG1674 FBgn0039897  P{U6-CG1674.NIG.sgRNA} GGCCGATAAATCAGATGCAA y? cho® vl Ply*7 v =U6-CG1674.NIG.sgRNAJattP2/TM6C, Sb* Th* 26
C€G1909 FBgn0039911  P{U6-CG1909.NIG.sgRNA} GAAAGGGACGTGCCAAAGAG y2 chot vl Ply™7 v =U6-CG1909.NIG.sgRNA}attP2 55
CG31998  FBgn0051998  P{U6-CG31998.NIG.sgRNA}  GCGCAGATGTGGGCAATGCA y? cho® vi; Ply™7 v =U6-C631998.NIG.sgRNAJattP2/TM6C, Sb* Th* 21
CG31999  FBgn0051999  P{U6-CG31999.NIG.sgRNA}  GGTACTCGCTGTGACGGAGA y? cho' vi;Ply™7 v =U6-CG31999.NIG.sgRNAjattP2 23
CG32006  FBgn0052006 P{U6-CG32006.NIG.sgRNA}  GTTCGGTTGGGTTGTAATCAA y? cho® vl Ply™7 v =U6-CG32006.NIG.sgRNAJattP2 13
CG32017  FBgn0052017 P{U6-CG32017.NIG.sgRNA} ~ GCGCGGAGCTGTTCGCATGT y? cho® v, Py™7 v =U6-CG32017.NIG.sgRNAJattP40/CyO 100
CG33521  FBgn0250819  P{U6-CG33521.NIG.sgRNA}  GAAACCCGTGTACAAAATGG y? cho® vi; Py v™E =U6-C633521.NIG.sgRNAJattP2/TM6C, Sb* Th’ 103
CG33978  FBgn0053978  P{U6-CG33978.NIG.sgRNA}  GGAGTGTGGTAAACAGAACA y? chot v Ply™7 v =U6-CG33978.NIG.sgRNAjattP40 15
ci FBgn0004859  P{U6-ci.NIG.sgRNA} GCATTCCATCTTGCCGGACT yZ cho® vi;Ply*”” v*™E =U6-ci.NIG.sgRNAJattP40/CyO 5
Crk FBgn0024811  P{U6-Crk.NIG.sgRNA} GAAAAGACGAGGATCAATGG y? cho® v'; Py’ v*™E =U6-Crk.NIG.sgRNAJattP2/TM6C, Sb* Th* 22
dati FBgn0262636  P{U6-dati.NIG.sgRNA} GCGCCGCTGCGCTGCTCGAAC y? cho® vi; Ply*”” v =U6-dati.NIG.sgRNAJattP2/TM6C, Sb* Th* 37
dpr7 FBgn0053481  P{U6-dpr7.NIG.sgRNA} GGTATCATGGATGCGTAAGC yZ cho® vl Ply"”7 v =U6-dpr7.NIG.sgRNA}attP2 27
Dyrk3 FBgn0027101  P{U6-Dyrk3.NIG.sgRNA} GTTCGTGAAATAAAAAGGTG y? cho' vi;Ply™7 v =U6-Dyrk3.NIG.sgRNAJattP40 106
elF4G1 FBgn0023213  P{U6-elFAG1.NIG.sgRNA} GCCAGGAGCCAGCACTGTAA yZ cho® vl Ply"”7 v*™® =U6-eIF4G1.NIG.sgRNAJattP2 79
Ekar FBgn0039916  P{U6-Ekar.NIG.sgRNA} GCACTGGACATCCCAAACAT y2 chot vl;Ply™7 v =U6-Ekar.NIG.sgRNAJattP2 62
Eph FBgn0025936  P{U6-Eph.NIG.sgRNA} GAGGAAACGCCTTGTCATGCA yZ cho® vi;Ply*”7” v =U6-Eph.NIG.sgRNA}attP2 58
Ephrin FBgn0040324  P{UG-Ephrin.NIG.sgRNA} GGAAGCAGGGATAGAATCAA y2 cho® vi;Py*”7 v*™8 =U6-Ephrin.NIG.sgRNAJattP40/CyO 54
ey FBgn0005558  P{U6-ey.NIG.sgRNA} GGCGCAAGCAACTCCGGGGA yZ cho® vi; Py v =U6-ey.NIG.sgRNAJattP2/TM6C, Sb* Th* 68
fd102¢ FBgn0039937  P{U6-fd102C.NIG.sgRNA} GCGGCCATTCGATTAACTGA y? cho® v Ply™7 v =U6-fd102C.NIG.sgRNAJattP2 73
fuss FBgn0039932  P{U6-fuss.NIG.sgRNA} GTTGTAACGCGAGGGTAGAA y? cho® vi; Ply™7 v =U6-fuss.NIG.sgRNAJattP2 84
Gat FBgn0039915  P{U6-Gat.NIG.sgRNA} GAGTGGGCCTAGCTATAGGTT y? cho® v'; Py’ v =U6-Gat.NIG.sgRNAJattP2 61



gw FBgn0051992
Gyf FBgn0039936
Hcf FBgn0039904
JYalpha FBgn0267363
Kif3C FBgn0039925
Igs FBgn0039907
mav FBgn0039914
MED26 FBgn0039923
Mitf FBgn0263112
mGIluR FBgn0019985
Mpv17 FBgn0039930
myo FBgn0026199
ND-49 FBgn0039909
Nfl FBgn0042696
onecut FBgn0028996
pan FBgn0085432
pho FBgn0002521
PIP4K FBgn0039924
PMCA FBgn0259214
Pur-alpha FBgn0022361
Rad23 FBgn0026777
RhoGAP102A FBgn0259216
Rnfi1 FBgn0052850
Slip1 FBgn0024728
Sox102F FBgn0039938
sV FBgn0005561
Syt7 FBgn0039900
Taf3 FBgn0026262
Tdg FBgn0026869
toy FBgn0019650
ukar FBgn0039927
unc-13 FBgn0025726
yellow-h FBgn0039896
zfh2 FBgn0004607
Zyx FBgn0011642
CaMKll FBgn0264607

P{U6-gw.NIG.sgRNA} GAGCGGAAACTCCAGCAACGC
P{U6-Gyf.NIG.sgRNA} GTGGCTCTGGTGCTCTAGAT
P{U6-Hcf.NIG.sgRNA} GGTCACAGCTTTACAATGGT
P{U6-JYalpha.NIG.sgRNA} GCAATTCTATGCATCGATAT
P{U6-Kif3C.NIG.sgRNA} GCTTACGGTCAAACAGGTTG
P{U6-Igs.NIG.sgRNA} GCAAAAGGTCAAGCAGCTGG
P{U6-mav.NIG.sgRNA} GCCTATTACTGATAATGCTG
P{U6-MED26.NIG.sgRNA} GTCATCGGTCAAGTTAATCA
P{U6-Mitf.NIG.sgRNA} GACAGACATTAGACACTGCTA
P{U6-mGIuR.NIG.sgRNA} GGCATATGTGTCTCTTGAAC
P{U6-Mpv17.NIG.sgRNA} GCCAAAACCTACTCGCCAATG
P{U6-myo.NIG.sgRNA} GCCGTGACATATCGAGTTACA
P{U6-ND-49.NIG.sgRNA} GCATGAAGCAGTTTAGCGGCC
P{U6-Nfl.NIG.sgRNA} GACTGAGGTGAAGCAAAAGT
P{U6-onecut.NIG.sgRNA} GCATATGCAGCATGGGCGTG
P{U6-pan.NIG.sgRNA} GGCGTTCATGCTCTATATGA
P{U6-pho.NIG.sgRNA} GATATTAATACCGAAGAGTC
P{U6-PIP4K.NIG.sgRNA} GCCGTCACATTTCAAAGTCA
P{U6-PMCA.NIG.sgRNA} GAGGTGTGCCAAATATCAGT
P{U6-Pur-alpha.NIG.sgRNA} GGATAAATGGTCACGAAATT
P{U6-Rad23.NIG.sgRNA} GTGACGAATTGATTGGCGAGT
P{U6-RhoGAP102A.NIG.sgRNA} GAGCATTCAGCTGTTCTAAG
P{U6-Rnf11.NIG.sgRNA} GTTGTCGAAGACGACGTGGA
P{U6-Slip1.NIG.sgRNA} GGTTTGAGTTTCCTTCGATG
P{U6-Sox102F.NIG.sgRNA} GCGGCTGTAGGAAGGCCGGA
P{U6-sv.NIG.sgRNA} GGAGGCGTTAATCAACTTGG
P{U6-Syt7.NIG.sgRNA} GACCGATCCAAGTGAAAATGT
P{U6-Taf3.NIG.sgRNA} GCTCCCAACGTCCAATTCAA
P{U6-Tdg.NIG.sgRNA} GTGACCAGTGCCTGCTCTGG
P{U6-toy.NIG.sgRNA} GAGAATACTACAAGTGTCCAA
P{U6-ukar.NIG.sgRNA} GGTATATTTGAACTGGACGA
P{U6-unc-13.NIG.sgRNA} GTTGACAGTATGCCGGACATA
P{U6-yellow-h.NIG.sgRNA} GTTGCACAAAAGTTGAGTAT
P{U6-zfh2.NIG.sgRNA} GGGACATGGGCTTGGAAATA
P{U6-Zyx.NIG.sgRNA} GGCTTTGTAAAGCTGTTGAG

P{TKO.GS503310} GCGGCTACATGACAGTATAC
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v*8 =U6-Gyf.NIG.sgRNAJattP2/TM6C, Sb* Th*
v*8 =U6-Hcf. NIG.sgRNAJattP2/TM6C, Sb* Th*
"8 ~U6-JYalpha.NIG.sgRNAJattP40,/CyO

18 ~U6-Kif3C.NIG.sgRNAJattP2/TM6C, Sb* Th*!

v
v
v
v
v
v
v
v
v
v

v
v
v
v

18 =U6-gw.NIG.sgRNAJattP2

"8 ~U6-1gs.NIG.sgRNAJattP2

8 =U6-mav.NIG.sgRNAJattP2/TM6C, Sb™* Th*
v ™8 = MED26.NIG.sgRNAJattP40

v*™*® =U6-Mitf.NIG.sgRNAJattP2

v ™8 =2U6-mGIluR.NIG.sgRNAJattP2

v*8 =U6-Mpv17.NIG.sgRNAJattP2

v*™8 =U6-myo.NIG.sgRNAJattP2

v "% =U6-ND-49.NIG.sgRNAJattP40

v™® =U6-Nfl.NIG.sgRNAJattP2/TM6C, Sb* Th'*
"% =U6-onecut.NIG.sgRNAjattP2

"8 —U6-pan.NIG.sgRNAJattP2
"8 ~y6-pho.NIG.sgRNAjattP2

"8 =U6-PIP4K.NIG.sgRNAJattP2

"% =U6-PMCA.NIG.sgRNAJattP2/TM6C, Sb™* Tb
"8 ~U6-Pur-alpha.NIG.sgRNAJattP40/CyO

v =U6-Rad23.NIG.sgRNAJattP2/TM6C, Sb* Tb '
v "% =U6-RhoGAP102A.NIG.sgRNAJattP2

v**® =U6-Rnf11.NIG.sgRNAJattP2/TM6C, Sb* Th
v "8 =U6-Slip1.NIG.sgRNAJattP40/CyO

v =U6-Sox102F.NIG.sgRNAJattP2/TM6C, Sb* Tb*
v "% =U6-sv.NIG.sgRNAjattP2/TM6C, Sb* Th'
v*18 =U6-Syt7.NIG.sgRNAJattP40/CyO

"8 =U6-Taf3.NIG.sgRNAJattP2/TM6C, Sb* Th*

"8 ~U6-Tdg.NIG.sgRNAJattP2

"8 ~y6-toy.NIG.sgRNAJattP2/TM6C, Sb* Th*!
"8 ~U6-ukar.NIG.sgRNAattP2/TM6C, Sh* Tb*
v ™8 =U6-unc-13.NIG.sgRNAjJattP2

v 8 =U6-yellow-h.NIG.sgRNA}attP40/CyO

v*8 =U6-zfh2.NIG.sgRNAJattP40

yZ chot vi;Ply™7 v =U6-Zyx.NIG.sgRNAJattP2
Stocks from the Bloomington Drosophila Stock Center
y vl ply”7 v =TK0.GS03310)attP40

63
75
36

101
43
59
71

105
80
89
67
53
29
57

102
104
35
52
32
28
34
65
72
96
31
45
50
86
99
76
24
49
93

92

? Balancers are noted in genotypes when they were present in stocks, even ifinsertion homozygotes were also present . Since these stocks are not in public distribution, no RRIDs are available.

b This column may be used to sort row/genes by cytological order (see Supplementary Table 1)



Supplementary Table 3. PCR primers

Gene FlyBase ID Forward primer Reverse primer Forward sequencing primer’ Reverse sequencing primer’ Cytological order’
4E-T FBgn0052016 TCCAAGTGTTAAGGATCTGGAAGCTCAAATG CAGCGCAGGGTATAAAAGCATTAAAATAAG 81
Abcd1 FBgn0039890 TGTTGACCGGATTGCAGAAAAGTGTGAAC TGTTATTTACCGAAACGCCAGAGACAG 19
Actbeta FBgn0024913 CCGGAAGTCATTTCCACAACCCGCTGC GACACCAGTAGGCTTCTCTCTGACTGAC 95
Ank FBgn0011747 CTTGCGGTAGCAATGCAGCAGGGACAC TGTTGTCCAACAATAAATGAGCTGCTTC 10
anne FBgn0052000 CCATGTATTGGACTATTAAATCCAGATCAGG GGCACGTACTTTTGAATTGGGCCGAGG 11
apolpp FBgn0087002 CCAAGCGGTACCAAGGCAAACTCACCAG CACTTAGTGCAGCTACCGTATTGCCAC 94
Arf4 FBgn0013749 GGGACTAACAATATCTAGTCTTTTGACACG GGTTAAGGCGCAACTTGTCCGTAAGCTC 98
Arl4 FBgn0039889 TCGACAATATTTCATTGAAGAATGGGTGCTAC  CCTGGTTATCAGGACATTTAGCGGTACG 17
Asator FBgn0039908 ATTCATCGGATGTGGGCGGAATGATCG TGTCTTTAATTTTTCGCCATGGCAGTTG 48
ATPsynbeta FBgn0010217 TGCTGCGGTGGCCTTCGACAAGTCCTG CGAATTCAGGAGCCTCAGCATGAATGG 91
bt FBgn0005666 GAACCTGCGGTTCTTGCACAGAAAAATGG AGTACAGTTGGTTTGTCGGCGTGCTATG 69
Cadps FBgn0053653 TCTCTTTCCCGAAAACAACCCT CCAGTGCGGGACTATTACGG TCTCTTTCCCGAAAACAACCCT CCATCAAAGTTCATTGCACGACAACTGG 107
Cals FBgn0039928 CCGTATCACGAAATTCCATTTAAGGTAAG ACGCACCGTGTAGTCAATGCGTTCTGG 97
CaMKI FBgn0016126 TTCAGGTTAACTCATCCAAATATAGTGCAAC GAACCTGTACGCTCAACCCCAACCTTC 44
CaMKIl FBgn0264607 GTAGATATATCAATCCGCATCTGCAAGC CGAACGGAGGGAAAAGGATGAAGTATG 92
CG11360 FBgn0039920 CATTACCATGGCGGCTCAGGTCACACC AGACGGACTCGGCCAGATCGACTACGG 66
CG1674 FBgn0039897 TTTGGAACATTCATTCAGCTGCACTTC TCAGATTTCATTGACAGACGCAGCACGAG 26
CG1909 FBgn0039911 GTCCTGCCAGCAAAGCCTAAGACAGTAC GTCCACTTCTGCATTTAGTGCCGCACTC 55
CG31998 FBgn0051998 GATTCAACAGACAGAAGGGAGTGTTGTG CCATCGTACTTACTCGATGGTATTGGC 21
CG31999 FBgn0051999 TTCGACATGCTCGTACGACCGCCTCTT CCCGGGGTGGCACTTACATTGGTATGC 23
CG32006 FBgn0052006 TGTCATACCACTTTACTTCTTCGGCAAAACAG TCGCCCATTTTGTAACATAGCCATTCC 13
CG32017 FBgn0052017 TGGCAACTATAAGGCTTGGGAATGCAC CGAAATTACTCACTTCCTACATGACAATC 100
CG33521 FBgn0250819 ACGTAATGTTATTCATGTACGTTCACGAG GTGCATAGAGCAATATAGACTTCCATCATG 103
CG33978 FBgn0053978 TTCAGATAGACGTGCGTGTTTCTCACAC TTGCAGGCTGAAGCCGGCTGTTTCTATG 15
ci FBgn0004859 CCCGGCCTATAGAATTCCCGGATACATGG GCAGACGGGTTGAATGAACATGAGACATGG 5
Crk FBgn0024811 CGGCCTGCGTGTAGAAGGGTGGAAAAAG CCCGCTAGTCATAAAATAGGCGTGGGGAAAAG 22
dati FBgn0262636 GCAAGGGAACAGGTATCATTCTTGCAG CGTAATAGATTCAAGAATGGGCTATAATTCG 37
dpr7 FBgn0053481 ACGTGGGAACTTGCCTCCATTTCCATC TGCATTTCCAGCTATTTATTGCCCAATACTC 27
elF4G1 FBgn0023213 ACTCACAACCCCTTCACCAG TCTCGTAACACCTTAAACGAAACG CATGCCATACTACCAGTACCAATATGTC ~ GATTCTGATCCTTGTGATGATGTACTGG 79
Ekar FBgn0039916 GACAAAAGCCTTTTGCCTGAGACTACCG CGTTGCTTACGTTACTACTATGACTGACG 62
Eph FBgn0025936 CGATCGTGGATCAGCAAACCGACTTTACATTIG  TGGCGTCTCATACGGTTCTGCGTTATC 58
Ephrin FBgn0040324 ACGTGCCAGGAAGTATTGAGAGTATCC GCCCAGCGTGTTTATACGCGACATTAGGG 54
ey FBgn0005558 GGCTGCGCAAAAGGAGCAGCAAAGCAC TTGCAACGGGGCAGTTTCTCTGGTGAC 68
fd102¢c FBgn0039937 CTACCCACTTGGAACGACAAGAACTTCAC CGGACCTTACGCTGCGCCTTGCGACGTC 73
fuss FBgn0039932 CAGTTACAACGAGATACACAACAGGAGAG CGCAGTGGATTGTGTTGGTGAGCCAGG 84
Gat FBgn0039915 GCGGCTTGTGGGTATTAGACTGGACATGG GTAAAATACCGCCCACGCAAGAATGAC 61
gw FBgn0051992 AGCTTTTCCCTCAAAATGTGACTAACAATAC CCACTGTGTTGGGATATTGCCTGATACTG 63
Gyf FBgn0039936 ACCAACGCCCAAGCGGTCTATATGATG ACAACAGATTGTAGCATGAATGGTATCG 75
Hcf FBgn0039904 TGTTTTTGGGGGAATGATCGAATACGG GCCTCCCCTGAAGTTTTCGGCTTCGAC 36
JYalpha FBgn0267363 GCAGGCGGCAGATATGATTCTATTGGATG CGCGGGTCTAATGTCAAACCGCCATTC 1
Kif3¢C FBgn0039925 TCCGTGACTAATCCATCAGCTCGCATATC TCATGCGGTGGACATAGCGACGGTAAC 101
Igs FBgn0039907 GCCGTGCTACGCAGATGCTACTAGACGC CGTAGAACAAATGTAGTTCCGCTTGAAGGG 43
mav FBgn0039914 AGGAAACAGCTGTGTGGTGCGACTCT TGGTACGGTGTTTATCCACTGAACTGAC 59
MED26 FBgn0039923 CGGGTGAACATACCCTACTTCATCCGAAC AAAACTAATTGGTGGGCACACGATTCC 71
mGluR FBgn0019985 ATTTCCGGTCCATGAAAAAGGTGAAGG CTGCTTTCAGAACATTGATTAAGACTCACC 80
Mpv17 FBgn0039930 CCAATCACTTTGCGATTATTAGGCAACC GGCGATGAACTGGGCGTAGAGCACCTG 89
myo FBgn0026199 TGCTGCGGTTGGAGAAAATATAAAACC CCACTTTGGCTTTCTCACGCAACTGACG 67



ND-49 FBgn0039909

Nfl FBgn0042696
onecut FBgn0028996
pan FBgn0085432
pho FBgn0002521
PIP4K FBgn0039924
PMCA FBgn0259214
Pur-alpha FBgn0022361
Rad23 FBgn0026777
RhoGAP102A FBgn0259216
Rnf11 FBgn0052850
Slip1 FBgn0024728
Sox102F FBgn0039938
sv FBgn0005561
Syt7 FBgn0039900
Taf3 FBgn0026262
Tdg FBgn0026869
toy FBgn0019650
ukar FBgn0039927
unc-13 FBgn0025726
yellow-h FBgn0039896
zfh2 FBgn0004607
Zyx FBgn0011642

CGTTGATTCCTGGACTTTCACACTTGAGG
AACATACCTCACCTATCTTTGGGATTGTC
GTGAAACACCGGACCTGCTCTGCATCTG
CGCATTGTTTAGTTTTATAACACAGGGAAG
CATGAAAACGACAAAATAAAAGCGGCTGAC
GTAATGCTTTTGCCGGACGATTTTCGAGC
GCTGTGTTGCAGGAGGAGGAAGAACACC
GCGTCGAACAGGAATTGGCTACGAAAATG
CGCGATTCGTCTAGTTCAAATCGTAATCAAC
CCTGGAGATATATGACAGATGCAGGCCG
CAATGTGGCATCTAGCCCGTCTCAACG
GCCAGTGCCTCTCAACAAATAAATTGC
GCATGACCGACATTGATGCGAGTGCTC
TTCCACTAGTTGAGTATCAGGGAACTCG
GAATAAAAGGCGACGCCCTCGCAGCAG
GCCACCAATGCAGGACCCCGAACTTCG
TGGATCCGAAATCAAAAATGTCAGACACC
GCATCCCCACTCGTCAGTCGGGCAGAG
TGGCCCAACAGATGCTCTTTTAGCTAGTC
GATTTATTCACTGGCAAGTAACGCCTTTCG
CGTTGGTAGATCTGGTCGATTGATTCC
CGGATGTTCCATGCTCAGGGTTTTTGC
CCGGCAATTTTGGAACAGCA

TACGGCAATGCCTGGGTGTATGTCTTG
TAACCATGACCAAATCAAGCCGCCATAC
GATCTCTGGTGCAAGCCATGGATGATCTG
TTATCTCGTGCGCTCCACCCCGGATAC
TGAAGAATCCGGAAGCAAGATTGGCTCTTC
CTCATGACAACGAAGTAATATTGCACGC
GTTCGTCAACTGCCGCACCAAGGAGCG
GGGCAAACGATTTACTCTCTGATTAGACC
TGAAGTGTGCAAATTTAGTACTTCTGGGTAG
CTTCGAGAATGCTTAGTGGAGCATCGCC
GGATTTCAAATTCTTCAGCTCCTTAGTATTGC
CCGTCCGACCGCTCGATCATTCAAAGTC
GGATTCTCGTACGTTGGGGACTCTGGC
TGAGAGCACTAATTGTTACCGCAGCTGTCC
TTCGTCAGTCCATGCTTAAAATCACTC
CAGTTAGCATCGTATGGTTGTTAGACGC
ACTCGATGCTGTTCCTGTGCGTTGCTG
GGTCAACAAACTTGCGCTACGTCCATATC
CGGACAAACGGACATGGCTAGATCGAC
CAGTCTATACCTTGAGAACCTGCCGTCC
AAAGATATGGATGAGACGCACTGAATG
TGCCCATCCATAAAAACCTATCCATCC
ATCAATCGACCATGCAAAAATTACA

CCGGCAA GGAACAGCA

TCAATTGGTTTGTTGAATTCCAAAGTGG

53
29
57

102
104
35
52
32
28
34
65
72
9%
31
45
50
86
99
76
24
49
93

% For most genes, we used the same primers to amplify the genomic region surrounding each mutation and sequence the PCR product. In these columns, we note genes for which we used a different primer pair for sequencing.

® This column may be used to sort rows/genes by cytological order (see Supplementary Table 1)



Supplementary Table 4. Stocks and reagents used in this study

A. Drosophila melanogaster stocks obtained from the Bloomington Drosophila Stock Center (BDSC)

Stocks used in screens

117
525
950
5906
6598
6878
9549
17599
24488
24639
24640
24800
26932
26964
35531
35532
78781
78782
81692
94596

Stock genotype

sn?% /c(1)px, y* f*

Ki*

Df(1)RA2/FM7c

w*® /op(1;Y)y*; TM2/TM6C, Sb *
y 1 w 1118

Pfw ™SR Ths Jpe3yi(1)cB-6411-31, wt* JFM7h

w8 piw ™™ =ActGFPJunc-13 ® /in(4)ci ®, ci® pan “°

y 1 w 67c23 Ply +mDint2 w +mC =EPgy2JEY09758

y* M{RFP 3?8 GFpE3*3 cyqsint.Dm}ZH-2Aw *; M{3xP3-RFP.attP}ZH-102D
118 /Dp(2,Y)G, Piw ™€ =hs-hid}Y; wg * /CyO

8 /Dp(2,Y)G, Pfw "™ =hs-hid}Y; MKRS/TM2, y *

y 1 w 67c23  Mi{GFP E3xP3 =ET1)CG32017 MB02477

y!w’; Piw ™ =EP}G16942

y! w’; Piw ™ =EPJMESR3 °194%°

winscy/Dp(2;Y)G, Piw "™ =hs-hid}Y

C(1)RA, In(1)sc™, In(1)sc®, I(1)1Ac?, sc™ sc® /winscy/Dp(1;Y)y*

vyl se vl sev?; Py ™7 v*E =ngnos-Cas9.RjattP40

vyl sc vl sev?; Py v*E =nanos-Cas9.RjattP2

y!vi; Py v =TKO.GS03310}attP40

w8 THTI}FRT101F

w
w

Stocks used in characterizing mutations

638
642
648
658
1082
1197
2515
4055
4231
4759
4760
6212
7082
7083
7084
8067
9422
9433
9549
14379
14579
22661
23097
23727
31010
42700
60760
60790
60804
60814
60815
60816
60832
60856
61706
61711
61741
62013
62020
76037
76667
76741
78385
79256
84132
84133

bt°/in(4)ci®, ci® pan
cil sv”

ey’

SvSpﬂ*l
Df(4)M101-63a/In(4)ci®, ci® pan “°
Df(4)38/In(4)ci®, ci® pan ° sy P+
st! ryz sv spa-pol

C(1)0X, y* f*;T(1;4)sc", sc”
w2 pt"™ fin(4)ci®, ci® pan °

w8 pan? /Pfw "¢ =ActGFPjunc-13 ¢

pan’ /Dp(2;4)ey”°, Ablp " : ey®

pho® /in(4)ci®, ci® pan

y! w’;Df4)12/in(4)ci®, ci® pan “° sy o
w"; Df{4)C3/In(4)ci®, ci® pan ° sy PP

y! w’;Df(4)02/in(4)ci®, ci® pan % sy P!

w8 ; Df(4)ED6366, Pw ™™ WS \FThs3 37 RS513 3"JAbcd1 03¢ pan 6366 /pp(2;4)ey °, Ablp P : ey ®

w8 ; Df(4)ED6369, Pfw ™S\ hs3 31 RS5 43, 39ED6369/1(4)102EFf*
w; Df(4)M101-62f/Dp(2;4)ey °, Ablp @ : ey®

w8 pfw " =ActGFPJunc-13 % /in(4)ci®, ci® pan “°

Wlll&; P{y +mDint2 WBR.EBR =SUPOf-P}dati K6171667/,n(4)ci D/ Ci D pan ciD

y 1 ; fy506,' P{y +mDint2 w BR.E.BR ;sUPOr-P}P’eXB KGOD&78/In{4)C’- D/ Ci D pan ciD
y 1 ; MI{GFP E.3xP3 =ET1}Ekar MB00001

y1 W67c23;P{y +mDint2 anc =Eng2}PI€XA M““/In{4)ci Dl CI-D pan ciD

y*; MifGFP **% =ET1}MED26 “*°°7%*

y 1 w ‘; Ml{y +mDint2 =MIC}Gny/Hl7455

yl W1118;Ig$17f/ln{4)ciDl CI-D pan ciD

y*; Mify ™" =MIC)CG31998 '°*7*7 /in(4)ci®, ci® pan “°

y*; Mify ™" =MIC)CG31998 '°°*% /in(4)ci®, ci® pan “°

y 1 ; Ml{y +mDint2 =M’C}dpf7 MI07186

y 1 ; Ml{y +mDint2 =M’C}CG33978 MI08362

y 1 ; Ml{y +mDint2 =M’C}CG33978 MI08413

y 1 ; Mify +mDint2 =MICjCadps M/U8448/Dp(2;4)ey Dl Ablp eyD ey D

v Mify ™" =MIC)CG1674 M2 /Dp(2;4)ey °, Ablp ¥° : ey ®

y[1]; Mify "™""Z =MICIPMCA™***** /in(4)ci ®, ci® pan “°

y 1 ; Ml{y +mDint2 =M’C}CG33978 MI03508

yl ; Ml{y +mDint2 =M’C}ann€ MIDllSD/In{4)C’- D/ CI-D pan ciD

y! w’; MifGFP &% =ET1)PlexA %*° /in(4)ci®, ci® pan “°

yl ; Ml{y +mDint2 =MIC}HCfMIDK718/In{4)C’- D/ CI-D pan ciD

w 1118 ; MI{GFP E3xP3 =ET1}Ank MB09683

w";1gs?t /in(4)ci®, ci® pan “°

y* w’; MifTrojan-GAL4.0}elF4G1 M°****7%° /in(4)ci®, ci® pan “°

y! w’; MifTrojan-GAL4.2)PMCA M #1572 /in(4)ci®, ¢i ® pan “°

y! w’; MifTrojan-GAL4.1}dpr7 797542 /in(4)ci®, ci® pan “°

y! w’; THGFP 3<% =CRIMIC.TG4.1)Gyf “*°°**2™* /in(4)ci®, ci® pan “®
y! w ; Df(4)8-M318, P{w "™ =hsp26-pt-T}8-M318/In(4)ci°, ci® pan “°
w; Df(4)5-M244, P{w ™" =hsp26-pt-T}5-M244/in(4)ci®, ci® pan “°

Research Resource Identifier (RRID)

RRID:BDSC_117
RRID:BDSC_525
RRID:BDSC_950
RRID:BDSC_5906
RRID:BDSC_6598
RRID:BDSC_6878
RRID:BDSC_9549
RRID:BDSC_17599
RRID:BDSC_24488
RRID:BDSC_24639
RRID:BDSC_24640
RRID:BDSC_24800
RRID:BDSC_26932
RRID:BDSC_26964
RRID:BDSC_35531
RRID:BDSC_35532
RRID:BDSC_78781
RRID:BDSC_78782
RRID:BDSC_81692
RRID:BDSC_94596

RRID:BDSC_638
RRID:BDSC_642
RRID:BDSC_648
RRID:BDSC_658
RRID:BDSC_1082
RRID:BDSC_1197
RRID:BDSC_2515
RRID:BDSC_4055
RRID:BDSC_4231
RRID:BDSC_4759
RRID:BDSC_4760
RRID:BDSC_6212
RRID:BDSC_7082
RRID:BDSC_7083
RRID:BDSC_7084
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_9433
RRID:BDSC_9549
RRID:BDSC_14379
RRID:BDSC_14579
RRID:BDSC_22661
RRID:BDSC_23097
RRID:BDSC_23727
RRID:BDSC_31010
RRID:BDSC_42700
RRID:BDSC_60760
RRID:BDSC_60790
RRID:BDSC_60804
RRID:BDSC_60814
RRID:BDSC_60815
RRID:BDSC_60816
RRID:BDSC_60832
RRID:BDSC_60856
RRID:BDSC_61706
RRID:BDSC_61711
RRID:BDSC_61741
RRID:BDSC_62013
RRID:BDSC_62020
RRID:BDSC_76037
RRID:BDSC_76667
RRID:BDSC_76741
RRID:BDSC_78385
RRID:BDSC_79256
RRID:BDSC_84132
RRID:BDSC_84133



84134
84135
84136
85105
86431
86471
90850
90852
92207
93687
93690
93692
93693
93694
94483
94599
94691
94692
95461
97180
97184
97185
97186
97187
97216
97333
97334
98482
99055
600120
600121
600122
600127
603165

y! w7 ; Df(4)8-M175, P{w "™ =hsp26-pt-T}8-M175/In(4)ci °, ci ® pan “°
w8 Df(4)8-M91, P{w """ =hsp26-pt-T}8-M91/In(4)ci®, ci® pan “°

w ' ; Df(4)5-M263, Pfw ™% =hsp26-pt-T}5-M263/In(4)ci®, ci ® pan “°

w 1118 ; P{W +mC =XP}CG33941 d09357

y! w’; THGFP 3<% =CRIMIC.TG4.0}Zyx “*°**2°™*° /in(4)ci®, ci® pan “®

y! w’; THGFP 3<% =CRIMIC.TG4.2}Ephrin “°***™*2 /in(4)ci®, ci® pan “°
y! w’; TI{RFp DsFed-3xP3.cle e dshed /mGMR-HMS04515)Gat ©°

y! w’; THGMR-HMS04515)Gat *° /in(4)ci °, ci® pan “°

yt w’; TIHGFP ***<9 =CRIMIC.TG4.1}myo 022627541

1 W1118; MI{DHl}CadpS MI05877-DH.GT-TG4. 1/’”(4)CI D/ Ci D pan ciD
1 w 1118; MI-{DH‘O}HCfMIIIIEZVDH.GTrTM.D/In{4)ci D/ Ci D pan ciD

1 w 1118; MI{DHO}Rnfll M1143277DH.GT7TG4.D/In{4)ci D/ Ci D pan ciD

T w8 MifDH.1}Actbeta M7 PN fin(4)ci ®, ci ® pan P

1 w 1118; MI{DHl}PIeXB MI15559-DH.GT-TG4.1 /In{4)Cl D/ Ci D pan ciD

1w’ THGFP <% =CRIMIC. TG4.0)Slip1 077970 /in(4)ci®, ci® pan “°

w 7% THGFP 3<% =CRIMIC.TG4.1}anne “*°%¢7%1 /in(4)ci®, ci® pan “°

w73 ; Df(4)8-M167, Piw "™ =hsp26-pt-T}8-M167/In(4)ci °, ci ® pan “°

w73 Df(4)4-M529, Pw "™ =hsp26-pt-T}4-M529/In(4)ci °, ci ® pan “°

w8 ; PBacfw " =RB}CG33941 “**V

y! w’; THGFP *#*9 =CRIMIC.TG4. 1 jukar %> ™% /in(4)ci®, ci® pan “°

y! w’; THGFP ***<9 =CRIMIC.TG4.0Jgw *7**527° /in(4)ci®, ci ® pan “°

y! w’; THGFP 3<% =CRIMIC.TG4.0} Yalpha *7°*3 750 /in(4)ci®, c¢i® pan “°

y! w’; TIHGFP 3<% =CRIMIC.TG4.0}PIP4K 70447540 /in(4)ci®, ¢i® pan “°

y! w’; THGFP <9 =CRIMIC.TG4.1}PlexA V%55 /in(4)ci®, ci® pan “°

w’"; zfh2""2 /in(4)ci®, ci® pan “°

y! w’; THGFP 3<% =SAK0zakGAL4}CG32006 <7475+ /in(4)ci®, ci® pan °

y! w’; TIHGFP ***<% =CRIMIC.TG4.0}Zip102B 708607640

y! w’; TIHGFP 3<% =CRIMIC.TG4.1})CG33978 7747551 /Ti{GMR-HMS04515)Gat @°

1
1

y
y
y
y
y
y
y
y
y!

y' w®?;Dr! /TM3, Sb? Ser’ ; Py """ w*RE®% =sUPor-PJATPsynbeta **7**® /in(4)ci®, ci® pan °°

yt w’; THGFP *#*% =Ko 2akGAL4}Polr1G 7943 O+ /in(4)ci®, ci® pan “°
y* w’; Df(4)CRIMIC-CR70944 TIGFP "' =KozakGAL4}Mpv17 F70944K0+G4
y* w’; Df(4)CRIMIC-CR70944 TI{GFP "> =KozakGAL4}fd102C 70946 K0+a4
y' w'; THGFP "% =KozakGAL4jArf4 7105 0% fin(4)ci®, ¢i® pan “°

y' w'; THGFP "> =KozakGAL4}Pur-alphg 713520+

B. Drosophila melanogaster stocks obtained from the Kyoto Stock Center

Stock number
150531
150529

Genotype
w8 ; Df(4)ED6382, Pfw ™S\ hs3 31 Rs5 43, 3WED6382/Pfw ™ =ActGFPJunc-13 %
w8 ; Df(4)ED6380, Pfw ™S\ hs3 31 RS5 43, 39ED6380/1(4)102EFf*

C. Biological and chemical reagents

Source
New England Biolabs
Eurofins
Thermo Scientific

D. Software

Source
Dotmatics
Joseph Yost, University of Utah

Item
LongAmp Taq 2X Master Mix
SimpleSeq Premixed Kit
Genel ET PCR Purification Kit

Item

SnapGene
Poly Peak Parser

RRID:BDSC_84134
RRID:BDSC_84135
RRID:BDSC_84136
RRID:BDSC_85105
RRID:BDSC_86431
RRID:BDSC_86471
RRID:BDSC_90850
RRID:BDSC_90852
RRID:BDSC_92207
RRID:BDSC_93687
RRID:BDSC_93690
RRID:BDSC_93692
RRID:BDSC_93693
RRID:BDSC_93694
RRID:BDSC_94483
RRID:BDSC_94599
RRID:BDSC_94691
RRID:BDSC_94692
RRID:BDSC_95461
RRID:BDSC_97180
RRID:BDSC_97184
RRID:BDSC_97185
RRID:BDSC_97186
RRID:BDSC_97187
RRID:BDSC_97216
RRID:BDSC_97333
RRID:BDSC_97334
RRID:BDSC_98482
RRID:BDSC_99055
RRID:BDSC_600120
RRID:BDSC_600121
RRID:BDSC_600122
RRID:BDSC_600127
RRID:BDSC_603165

Research Resource Identifier (RRID)

RRID:DGGR_150531
RRID:DGGR_150529

Product number

M0287L

K0701




in fourth chrom

y Table 5. CRISPR-induced

genes

Allele FlyBase ID” escription Wild type sequence Mutation sequence Wild type protein se Mutant protein sequence Positions in terms of percent of normal protein length’ Cytological order”
d by the primary appi
4:954699 AAS53 AASS53
Frameshift deletion of bases 4:954674 through 954678 resulting in addition of RRLSYNKPLKYSKSCTP after CAAGCCAGGCAGCATCATCCATGCAACGA 4:954699 CAAGCCAGGCAGCATCATCC-— LGSQARQHHPCNDDCRTINLSNIANHVH  LGSQARQHHPRRLSYNKPLKYSKSCTP*
4ETA FBal0397362  proline562 of all 4E-T protein isoforms and premature protein truncation after these novel amino acids ~ CGATTGTCGTACAATA4:954655 -ACGACGATTGTCGTACAATA4:954655  AAS80 PB, PC, PG 56%; PH57% 81
4:954694 AAS54 AAS54
Frameshift deletion of bases 4:954673 and 4:954674 resulting in the addition of RRLSYNKPLKYSKSCTP  CAGGCAGCATCATCCATGCAACGACGATT 4:954694 CAGGCAGCATCATCCATGCA-  GSQARQHHPCNDDCRTINLSNIANHVHL  GSQARQHHPCRRLSYNKPLKYSKSCTP*
4ET® FBal0405951  after cysteine 563 of all 4E-T isoforms and premature truncation after these novel amino acids GTCGTACAATAAA 4:954653 GACGATTGTCGTACAATAAA4:954653  AASS1 PB, PC, PG 56%; PH 57% 81
4:188960 4:188960 TCAGAAGAGGATTTCAAGCT— AA71
Frameshift deletion of bases 4:188931 through 4:188940 resulting in addition of KSYWLHSSLKKKLQJ! after TCAGAAGAGGATTTCAAGCTTGCAGAGGC ——GAAAAGTTATTGGTTGCACA RDSSEEDFKLAEAEKLLVAQQLKKKAT AA71 RDSSEEDFKLKSYWLHSSLKKKLQII*
Abcd1* FBal0397358  leucine80 ofall Abcdl isoforms and premature protein truncation after these novel amino acids CGAAAAGTTATTGGTTGCACA4:188911  4:188911 An97 AA97 PA, PB, PC, PD, PG, PH11% 19
4:1082792 4:1082792 AGTCTGGAGTTGCAGATAGA-
In-frame deletion of bases 4:1082764 through 4:1082772 resulting in the loss of serine 119 through AGTCTGGAGTTGCAGATAGAAGCCAAGCC -AGCAGTAGGACAGTGCACGT AA109 VPGQSGVADRSQASSRTVHVSVP  AA109 VPGQSGVADR—SSRTVHVSVP
Actbeta” FBal0406210  alanine 121 from the only Actbeta isoform (PA) AGCAGTAGGACAGTGCACGT4:1082744 4:1082744 AA131 AA131 95
Frameshift deletion of bases 4:1082764 through 4:1082767 resulting in the addition of 4:1082787 4:1082787 GGAGTTGCAGATAGAAGCCA- AA112 AAL112
VGQCTSRFLPHLMKLPVALRRRS after alanine 121 of the only Actbeta isoform (PA) and premature GGAGTTGCAGATAGAAGCCAAGCCAGCA —AGCAGTAGGACAGTGCACGT QSGVADRSQASSRTVHVSVPTTPNETPSSTS QSGVADRSQAVGQCTSRFLPHLMKLPVAL
Actbeta® FBal0405952  truncation after these novel amino acids GTAGGACAGTGCACGT 4:1082744 4:1082744 ETK AA145 * A13% 95
Frameshift deletion of bases 4:122940 and 4:122941 resulting in the addition of 4:122962 AA222 AA222
IRIHPFAHSSSLWERGHCHFAFEQQSRCKLCSQT after serine 231 of all Ank isoforms and a premature CCAATGCTGACATCGTTTCCAAATCAGGAT 4:122962 CCAATGCTGACATCGTTTCC-  QHD FTPL DIAT QHDPNAD! WERGHCHF
Ank* FBal0397355  truncation after these novel amino acids TCACCCCTTTGC 4:122921 ATCAGGATTCACCCCTTTGC4:122921  LLLNNKADVNYVAKH AA266 AFEQQSRCKLCSQT* AA266 PB, PC, PD, PE15% 10
Frameshift deletion of bases 4:137013 through 4:137019 resulting in addition of
IGGVIVIYMPLALNVHWRRQNRFW after leucine 190 of the anne PD and PH isoforms (which correspondsto  4:136992 181
L53 of PA, PB and PF, L29 of PC and Pl and L127 of PEand PG) and premature protein truncation after ACTGGAGGTCTGTTGCGCCTCGTGTTACAT 4:136992 ACTGGAGGTCTGTTGCGCCT—— IFLTGGLLRLVLHWWRHLYLYATCSQCSLEE IFLTGGLLRLIGGVIYIYMPLALNVHWRRQN
anne® FBal0397356  thesenovel amino acids TGGTGGCGTCATTTATA4:137038 ~CATTGGTGGCGTCATTTATA4:137038  AEQV AA215 RFW* AA215 PA, PB 4%; PC 6%; PD 29%; PE 21%; PF 10%; PG 9%; PH 13%; P12% 11
Frameshift deletion of bases 4:137015 and 4:137016, base 4:137014 changed from Tto C, and base
4:137017 changed from Tto C resulting in addition of AA181 AA181
ATLVASFIFICHLLSMFIGGGRTGFGNRGLSRKAQNVPCKANSSPNVEQP after leucine 190 of theanne PDand PH  4:136994 IFLTGGLLRLVLHWWRHLYLYATCSQCSLEE IFLTGGLLRLATLVASFIFICHLLSMFIGGGRT
isoforms (which correspondsto L53 of PA, PB and PF, L29 of PCand PI, L127 of PE and PG) and premature  TGGAGGTCTGTTGCGCCTCGTGTTACATTG 4:136994 TGGAGGTCTGTTGCGCCTCGC— AEQVLVTEDYQGKHKMYHVKQIQULTSSNL GFGNRGLSRKAQNVPCKANSSPNVEQP*
anne® FBal0404786  truncation after these novel amino acids GTGGCGTCATTTAT 4:137037 CACATTGGTGGCGTCATTTAT4:137037  AA241 AA241 PA, PB 4%; PC 6%; PD 29%; PE 21%; PF 10%; PG 9%; PH 13%; P 2% 1
Frameshift deletion of base 4:137016 resultingin the addition of YIGGVIYIYMPLALNVHWRRQNRFW after ~ 4:136996 AA182 AA182
valine 191 of the anne PD and PH isoforms (which corresponds to V54 of PA, PB and PF, V30 of PCand Pl, GAGGTCTGTTGCGCCTCGTGTTACATTGGT 4:136996 GAGGTCTGTTGCGCCTCGTG-  FLTGGLLRLVLHWWRHLYLYATCSQCSLEE FLTGGLLRLVYIGGVIVIYMPLALNVHWRR
anne® V128 of PEand PG, V54 of PF) and premature truncation after these novel amino acids GGCGTCATTTA4:137036 TACATTGGTGGCGTCATTTA4:137036  AEQVLVAA217 QNRFW* AA217 PA, PB 4%; PC 6%; PD 29%; PE 22%; PF 10%; PG 9%; PH 13%; P12% 11
Base changes A1066832G, C1066834G and T1066835A resultingin normal protein sequencethrough ~ 4:1066812 4:1066812
glutamine 333 of all apolpp protein isoforms and premature truncation after glutamine 333. ACTTisalso  TTTATTAGGTTGCTACGCCAATCTGA—  TTTATTAGGTTGCTACGCCAGTgaGACttTA
apolpp® FBal0392553  inserted after the stop codon following base 4:1066837. TAGTGAGACTTTATTAGAAC 4:1066857 ~ GTGAGACTTTATTAGAAC4:1066857  AA324 FVEFIRLLRQS AA334 AA324 FVEFIRLLRQ* AA334 PA, PB, PC, PD 10% 94
4:1066815
In-frame deletion of bases 4:1066835 through 4:1066837 resulting in the loss of aspartic acid 335 inall ~ ATTAGGTTGCTACGCCAATCTGATAGTGAG 4:1066815 ATTAGGTTGCTACGCCAATC--
apolpp’ FBal0404799  apolpp isoforms ACTTTATTAGAAC 4:1066857 TAGTGAGACTTTATTAGAAC 4:1066857 ~ AA325 VEFIRLLRQSDSETLLELAAF AA345  AA325 VEFIRLLRQS-SETLLELAAF AA345 94
Insertion of a T between 4:1124599 and 4:1124600 resulting in the addition of 4:1124580 AA68 An68
LATLFPKYTGSYICSGFQRPRSYN after leucine 77 of all Arf4 isoforms and premature truncation after these  4:1124580 AAGACAAAATTCGCCCGTTG- AAGACAAAATTCGCCCGTTGTTGGCGACA VGGQDKIRPLWRHYFONTQGLIFVWDSND VGGQDKIRPLLATLFPKYTGSYICSGFQRPR
Arfa* FBal0405953  novel amino acids TGGCGACACTATTTCCAAAA4:1124619  CTATTTCCAAAA4:1124619 RDRITE AA102 YN* AAL02 PA, PB43% 98
4:179202
CATGTAGTTATGTTAGGTTTGGATTCTGCG 4:179202 CATGTAGTTATGTTAGGTTT-—- AA24
In-frame deletion of bases 4:179162 through 4:179182 resulting n the loss of aspartic acid 34 through  GGAAAAACAACGGCTTTATACAGACTTAA —GGCTTTATACAGACTTAAGT ~ ATLHVVMLGLDSAGKTTALYRLKFDQY ~ AA24 ATLHVVMLGL——ALYRLKFDQY
Arla* FBal0406190  threonine 40 from all Ar/4 isoforms GT4:179142 79142 AASO AASO 17
Insertion of eight bases (GCAGATTG) between bases 4:1032973 and 4:1032974, base 4:1032971 changed 4:1032950
from Ato C, and base 4:1032972 changed from A to G resulting in the addition of VQIVWQSSMSSLMITYRPF ~ 4:1032950 AAATGGAAAGATTGTGGCCGTCGTGCAGA AA34 AA34
after valine 43 of the ATPsynbeta PAand PD isoforms (which corresponds to V47 of PC)and premature  AAATGGAAAGATTGTGGCCGTAAT- TIGTGGTGCAGTCGTCGATGTCC AAANGKIVAVIGAVVDVQFDDNLPPILNAL - AAANGKIVAVVQIVVQSSMSSLMITYRPF*
ATPsynbeta®  FBal0404781  truncation after these novel amino acids TGGTGCAGTCGTCGATGTCC 4:1032993  4:1032993 AA63 AAG3 PA, PD 9%; PC9% 91
4:735954
In-frame deletion of bases 4:735974 through 4:735991 resultingin the loss of aspartic acid 883 through ~ TCGGCAAAGGTAAACTTCCTGATGAAGGA 5954 TCGGCAAAGGTAAACTTCCT—— AA873
arginine 888 of the bt RJ isoform (which correspond to D999 through R1004 of PC, D1214 through R1219 GACGGTCGAGATGGCGCTGTGCTCAAACC —~GATGGCGCTGTGCTCAAACC GLKVGKGKLPDEGDGRDGAVLKPVII AA873 GLKVGKGKLP-—DGAVLKPVII
bt© FBal0406205  of PF, D853 through R858 of PH and D1217 through R1222 of PI) 4:736011 4:736011 AA98 AA898 69
AA173
GGDGHGGVNQLVAYSLMVAHFPMSFVSVL
4:1241816 4:1241816 TGCTAAACAGCCGACAGATA- WSWPIMGSAHVTYHVNYVLVTVVCLKYFQ
Frameshift deletion of bases 4:1241836 through 4:1241839 resulting in the addition of ISGKPK after TGCTAAACAGCCGACAGATATGACTAAGC  ~TAAGCGGCAAACCAAAATAA DIMRLVVLKLVLLAGPNLKWPLPRL*
Cadps”® aspartic acid 189 of all Cadps isoforms and premature truncation following these novel amino acids GGCAAACCAAAATAA 4:1241859 4:1241859 AA180 YPFNAKQPTDMTKRQTK AA196  AA255 PA12%; PB 13%; PD 12%; PE 13%; PF 13% 107
Frameshift deletion of bases 4:450406 through 4:450409 resulting in the addition of GGPTQKRTLLIL after 4:450386
valine 135 of the CaMK/ PA, PB and PG isoforms (which corresponds to V14 of PH and V120 of Pl) and ACTCTTTGATCGCATTGTCGAAAAGGGGTC 4:450386 ACTCTTTGATCGCATTGTCG— AA126 TGGELFDRIVEKGSYTEKDASHL  AA126 TGGELFDRIVGGPTQKRTLLIL*
calk1® FBal0404780  premature truncation after these novel amino acids CTACACAGAAAAGG 4:450429 GGGGTCCTACACAGAAAAGG 4:450429  AA148 AA148 PA, PB, PG 33%; PH 5%; PI 31% 44
Frameshift deletion of bases 4:450405 and 4:450406 resulting in the addition of 4:450385 AA126 AA126
KGVLHRKGRFSSYKTDTRSG after valine 135 ofthe CaMK! PA, PB and PG isoforms (which correspondsto  AACTCTTTGATCGCATTGTCGAAAAGGGGT 4:450385 AACTCTTTGATCGCATTGTC~  TGGELFDRIVEKGSYTEKDASHLIRQILEAV  TGGELFDRIVKGVLHRKGRFSSYKTDTRSG*
camki’ FBal0405954 V14 of PH and V120 of PI) and premature truncation after these novel amino acids CCTACACAGAAA 4:450426 AAAGGGGTCCTACACAGAAA4:450426  AA156 PA, PB, PG 33%; PH 5%; PI 31% 44
4:680904
Frameshift deletion of bases 4:680924 and 4:680925 resulting in the addition of TATNAPKCTK after AATTGCTATGCGCAGCCTGCTCAACCGCTA 4:680904 AATTGCTATGCGCAGCCTGC-  AA63 DNQNCYAQPAQPLPMPLSARS
€G11360° FBal0404794  alanine72 ofall CG11360 isoformsand premature truncation after these novel amino acids CCAATGCCCCTA4:680945 AACCGCTACCAATGCCCCTA4:680945  AA83 AA63 DNQNCYAQPATATNAPKCTK* AA83 PA, PC, PD, PE11% 66
Frameshift deletion of bases 4:234289 through 4:234293 resulting in prematuretruncation at amino acid 4:234269
position 207 of the CG1674 PB, PE, PF, PH and PM isoforms (which corresponds to position 17 of PD, PI,  TCAATGACCCAACATCCATTGCATCTGATTT 4:234269 TCAATGACCCAACATCCATT---
CG1674° FBal0405955  PJ, PKand PL) ATCGGCCGAAAACA 4:234313 TGATTTATCGGCCGAAAACA4:234313  AA197 EKNVNDPTSIA AA207 AA197 EKNVNDPTSI* AA207 PB 28%; PD 6%; PE, PF, PH 23%; P1 3%; PJ 2%; PK 2%; PL 2%; PM 25% 26
4:585044
ACTTGGCGTAGTGCACTGAAAGGGACGTG 4:585044 ACTTGGCGTAGTGCACTGAA—— AA113
In-frame deletion of bases 4:585066 through 4:585080 resultingin the loss of glycine 123 through CCAAAGAGAGGACTGCTTTCAGCTAC ~-AGAGGACTGCTTTCAGCTAC AVRTWRSALKGTCQREDCFQLLGYL AA113 AVRTWRSALK-—EDCFQLLGYL
€G1909* FBal0406202  arginine127 from all CG1909 isoforms 4:585098 85098 AA137 AA137 55
4:585052
Frameshift deletion of bases 4:585072 through 4:585078 resulting in premature truncation at amino acid TAGTGCACTGAAAGGGACGTGCCAAAGA  4:585052 TAGTGCACTGAAAGGGACGT—
€G1909° FBal0405956  position 125 of all CG1909 isoforms GAGGACTGCTTTCAGCTAC4:585098 ~ —AGAGGACTGCTTTCAGCTAC4:585098 AA115 RTWRSALKGTC AA125 AA115 RTWRSALKGT* AA125 PA,PB21% 55
Frameshift deletion of bases 4:201579 through 4:201583 resultingin the addtion of HICAQRRYFKK after ~ 4:201603
alanine 245 of the CG31998 PAisoform (which corresponds to A149 of PB) and prematuretruncation ~ CTAGACTTGGAGAGGGACCATGCATTGCC 4:201603 CTAGACTTGGAGAGGGACCA— AA236 YELDLERDHALPTSAPNADILK AA236 YELDLERDHAHICAQRRYFKK*
€G31998" after these novel amino acids CACATCTGCGCCCAAC 4:201559 ~TGCCCACATCTGCGCCCAAC 4:201559  AA257 AA257 PA17%; PB11% 21
Frameshift deletion of bases 4:201579 through 4:201583 resulting in the addition of HICAQRRYFKK after ~ 4:201603
alanine 245 of the CG31998 PAisoform (which correspondsto A149 of PB) and prematuretruncation  CTAGACTTGGAGAGGGACCATGCATTGCC 4:201603 CTAGACTTGGAGAGGGACCA-— AA236 YELDLERDHALPTSAPNADILK AA236 YELDLERDHAHICAQRRYFKK*
€G31998° FBal0405957  after these novel amino acids CACATCTGCGCCCAAC 4:201559 ~TGCCCACATCTGCGCCCAAC4:201559  AA257 AA257 PA17%; PB11% 21



€631998°

€G31999°¢

€632017°

€G32017°

€632017*

€G33521°

€633978°

crk®

crk®

dpr7*

elFaG1°®

elF4G1 "

Ekar©

Eph*

Eph®

Eph'

Ephrin*

fd102¢®

Gyf*®

Kif3c*

FBal0405958

FBal0406192

FBal0406212

FBal0405959

FBal0405960

FBal0404798

FBal0404782

FBal0406189

FBal0405961

FBal0406191

FBal0406194

FBal0406203

FBal0405962

FBal0404793

FBal0392555

FBal0404795

FBal0397354

FBal0405963

FBal0404796

FBal0405964

FBal0406198

FBal0397363

FBal0404800

Frameshift deletion of bases 4:201579 resulting in the addition of CPHLRPTQIF after alanine 245 of the
€G31998 PAisoform (which corresponds to A149 of PB) and premature truncation after these novel
amino acids

In-frame deletion of bases 4:224219 through 4:224224 resulting in the loss of aspartic acid 97 through
glycine 98 from all 631999 isoforms

In-frame deletion of bases 4:1143650 through 4:1143661 resulting in the loss of glutamic acid 77 through
cysteine 80 from all CG32017 isoforms

Frameshift deletion of bases 4:1143652 resulting in the addition of ANSSAPCGFFQRGNLELQK after
threonine 79 of all CG32017 isoforms and premature truncation after these novel amino acids

Frameshift deletion of bases 4:1143652 through 4:1143662 resultingin the addition of
RTAPRHVDFFKEAISSCRNNQ after glutamine 76 of all CG32017 isoforms and premature truncation after
these novel amino acids

Frameshift deletion of bases 4:1187789 and 4:1187790 resulting in the addition of NGGSHS after tyrosine
88 of the CG33521 PAand PG isoforms (which corresponds to Y74 of PC and PD) and premature
truncation after these novel amino acids

Frameshift deletion of bases 4:174838 through 4:174844 resulting in the addition of LPHSYSQ after
arginine39 of all CG33978 isoforms and premature truncation after these novel amino acids
Insertion of one base (G) between bases 4:51916 and 4:51917 and deletion of bases 4:51912 through
4:51913 resulting in the addition of MVWDQLIFWAAEV after glycine 149 of the ci PAand PCisoforms
(which corresponds to G31 of PB) and premature truncation after these novel amino acids

In-frame deletion of bases 4:51909 through 4:51923 resultingin the loss of leucine 147 through glycine
151 from the ci RAand RC isoforms (which corresponds to L29 through G33 of PB)

Frameshift deletion of bases 4:211918 and 4:211919 resultingin the addition of LVDCA after aspartic acid
141 ofthe Crk PA, PCand PD isoforms (which correspondsto D123 of PB and D133 of PE) and premature
truncation after these novel amino acids. The PG and PH isoforms are unaffected.

In-frame deletion of bases 4:211915 through 4:211917 resultingin theloss of aspartic acid 141 and a
Q142€ amino acid changein the Crk PA, PCand PD isoforms (which correspond to D123 and Q124 in PB
and D133 and Q134 in PE). The PG and PH isoforms are unaffected.

In-frame deletion of bases 4:251509 through 4:251514 resulting in theloss of arginine 87 and lysine 88
from the dpr7 PF isoform (which correspond tp R61 and K62 of PG)

Frameshift deletion of base 4:926205 resulting at premature truncation at amino acid position 179 of the
€lF4G1 PAand PCisoforms (which corresponds to 432 of PB)

Insertion of bases GCTCC between bases 4:926204 and 4:926205 resultingin the addition of GS after
threonine 178 of the elF4G1 PAand PCisoforms (which corresponds to T431 of PB) and premature
truncation following these novel amino acids

In-frame deletion of bases 4:646085 through 4:646090 resulting in the loss of aspartic acid 111 and
isoleucine 112 from all Ekar isoforms

Frameshift deletion of bases 4:613935 through 4:613954 resultingin the addition of an isoleucine after
asparagine 173 of the Eph PA, PC, PD and PE isoforms (which correspondsto N140 of PB and PF) and
premature truncation after this novel amino acid

Frameshift deletion of bases 4:613946 through 4:613950 resulting n the addition of QGNI after leucine
175 ofthe Eph PA, PC, PD and PE isoforms (which correspondsto L142 of PB and PF) and premature
truncation after these novel amino acids

Frameshift deletion of bases 4:613949 through 4:613952 resultingin the addition of
RKHLAYFFTSLMRLLENLHHGKQTATG after serine 176 of the Eph PA, PC, PD and PE isoforms (which
correspondsto S143 of PB and PF) and premature truncation after these novel amino acids

Frameshift deletion of bases 4:574194 through 4:574201 resulting n the addition of GITAFCW after
isoleucine 148 of all Ephrin protein isoforms and premature protein truncation after these novel amino
acids

Frameshift deletion of base 4:714098 resulting n the addition of RVNRRRFTRSFGC after glycine 293 of
theey PD isoform (which correspondsto G233 of PA, G19 of PB and 252 of PC) and premature truncation
after these novel amino acids

Frameshift deletion of bases 4:714100 and 4:714101 resultingin an E to G residue change at position 294
of the PD isoform (which corresponds to E234 of PA, E20 of PB and E253 of PC) followed by a premature
truncation in the ey RD isoform

Frameshift deletion of bases 4:838696 through 4:838703 resultingin the addition of
NGRSFNNFPLPTNATHFST after serine 103 of the only fd102C isoform (PA)and premature truncation after
these novel amino acids

Frameshift deletion of bases 4:865561 and 4:865562 resultingin the addition of LEWNSKLKSSKRLF after
leucine 196 of the Gyf PG and PH isoforms (which corresponds to L189 of PD and PF) and premature
truncation after these novel amino acids

Frameshift deletion of bases 4:865559 through 4:865563 resultingin the addition of EWNSKLKSSKRLF
after leucine 196 of the Gyf PG and PH isoforms (which correspondsto L189 of PD and PF) and premature
truncation after these novel amino acids

In-frame deletion of bases 4:362535 through 4:362543 resulting in the loss of threonine 184 through
valine 186 from all Hcf isoforms

Asingle baseinsertion between 4:362541 and 4:362542 (R6) resultingin addition of IGW after threonine

184 of all Hf protein isoforms and premature protein truncation after these novel amino acids

In-frame deletion of bases 4:1149173 through 4:1149193 resulting in the loss of AYGQTGC (residues 86
through 92) in the only Kif3C isoform (PA)

4:201599
ACTTGGAGAGGGACCATGCATTGCCCACA
TCTGCGCCCAAC 4:201559

4:224244
CTTTAGACGGTACTCGCTGTGACGGAGAA
GGAAATGTAACATCTAG 4:224199
4:1143681
CCTTTTCACTTAACTCACAGGAACCGACAT
GCGAACAGCTCCGCGCCATGTG
4:1143630

4:1143672
TTAACTCACAGGAACCGACATGCGAACAG
CTCCGCGCCATG 4:1143632
4:1143682
ACCTTTTCACTTAACTCACAGGAACCGACA
TGCGAACAGCTCCGCGCCATG
4:1143632

4:1187769
AATGCAAGAAACCCGTGTACAAAATGGAG
GAAGTCATTCTTA4:1187810

4:174864
TTACAATTTCAACTTGAGCCGTGTTCTGTTT
ACCACACTCCTATTCA4:174818
4:51936 CATCAGCATTCCATCTTGCC-
GGACTTGGTTTGGGATCAGCTGATT
4:51892

4:51943
AATTGTGCATCAGCATTCCATCTTGCCGGA
CTTGGTTTGGGATCAGCTGATTTTT
4:51889

4:211898
AGTTCGAAAAGACGAGGATCAATGGTGGA
CTGCGCGTAACTC 4:211939

4:211895
AATAGTTCGAAAAGACGAGGATCAATGGT
GGACTGCGCGTAAC4:211937
4:251534
TTATTTCAGGTATCATGGATGCGTAAGCGG
GATCTTCACATTCTTA4:251489
4:926225
TGCAGCCAGGAGCCAGCACTGTAATGGG
CGTTGGCGGTCCT 4:926185

4:926224 GCAGCCAGGAGCCAGCACTG

~TAATGGGCGTTGGCGGTCCT 4:926185
4:646110
ATTCAATTTGCGACGCACTGGACATCCCAA
ACATAGGCCGGTCTGC 4:646065
4:613915
AAAATGTGTTCAATTTTTTTAGGAAACGCCT
TGTCATGCAAGGAAACATTTAGCTTACTT
4:613974

4:613926
AATTTTTTTAGGAAACGCCTTGTCATGCAA
GGAAACATTTAGCTT 4:613970
4:613929
TTTTTTAGGAAACGCCTTGTCATGCAAGGA
AACATTTAGCTTAC 4:613972

4:574174
ACTGGTGGAAGCAGGGATAGAATCAAAG
GCATCACGGCATTTTGTTGG 4:574221
4:714078

4:201599 ACTTGGAGAGGGACCATGCA-
TGCCCACATCTGCGCCCAAC 4:201559

4:224244 CTTTAGACGGTACTCGCTGT——
-GAAGGAAATGTAACATCTAG 4:224199

4:1143681 CCTTTTCACTTAACTCACAG—
GAACAGCTCCGCGCCATGTG
4:1143630

4:1143672 TTAACTCACAGGAACCGACA-
GCGAACAGCTCCGCGCCATG 4:1143632

4:1143682 ACCTTTTCACTTAACTCACA——
CGAACAGCTCCGCGCCATG
4:1143632

4:1187769 AATGCAAGAAACCCGTGTAC-
AATGGAGGAAGTCATTCTTA4:1187810

4:174864 TTACAATTTCAACTTGAGCC-——
-GTTTACCACACTCCTATTCA4:174818
4:51936
CATCAGCATTCCATCTTGCCGGGA-
TGGTTTGGGATCAGCTGATT 4:51892

4:51943 AATTGTGCATCAGCATTCCA~——
TTTGGGATCAGCTGATTTTT 4:51889

4:211898 AGTTCGAAAAGACGAGGATC~
TGGTGGACTGCGCGTAACTC 4:211939

4:211895 AATAGTTCGAAAAGACGAGG—
AATGGTGGACTGCGCGTAAC 4:211937

4:251534 TTATTTCAGGTATCATGGAT-——
GCGGGATCTTCACATTCTTA 4:251489

4:926225 TGCAGCCAGGAGCCAGCACT-
TAATGGGCGTTGGCGGTCCT 4:926185
1926224
GCAGCCAGGAGCCAGCACTGGCTCCTAAT
GGGCGTTGGCGGTCCT 4:926185

4:646110 ATTCAATTTGCGACGCACTG——
-CCAAACATAGGCCGGTCTGC 4:646065

4:613915 AAAATGTGTTCAATTTTTTT-
-AGGAAACATTTAGCTTACTT
4:613974

4:AATTTTTTTAGGAAACGCCT——
TGCAAGGAAACATTTAGCTT 4:613970

4:613929 TTTTTTAGGAAACGCCTTGT-—
CAAGGAAACATTTAGCTTAC 4:613972
4:574174 ACTGGTGGAAGCAGGGATAG
GCATCACGGCATTTTGTTGG
4:574221

GCGGTGGCGCAAGCAACTCCGGGGAGG
GTAGTGAACAGGAG 4:714118
4:714078
GCGGTGGCGCAAGCAACTCCGGGGAGG
GTAGTGAACAGGAGG 4:714119
4:838723
CATGGCTCAGGCAGTCTTCCATCAGTTAAT
CGAATGGCCGCTCTTTCA 4:838676
4:865582
ACTAGTGGCTCTGGTGCTCTAGATTGGAAT
GGAACTCCAAGC 4:865541

4:865583
CACTAGTGGCTCTGGTGCTCTAGATTGGA
ATGGAACTCCAAGCTC 4:865539
4:362515
TCCTCGCTTGGGTCACAGCTTTACAATGGT
TGGTGAAAAAATATTTCTT 4:362563

4:362522 TIGGGTCACAGCTTTACAAT-
GGTTGGTGAAAAAATATTTC 4:362561
4:1149153
ATATAATGGAACCATTTTTGCTTACGGTCA
AACAGGTTGTGGGAAAACACACACAATGC
AG 4:1149213

4:714078 GCGGTGGCGCAAGCAACTCC-
GGGAGGGTAGTGAACAGGAG 4:714118

4:714078 GCGGTGGCGCAAGCAACTCC—
GGAGGGTAGTGAACAGGAGG 4:714119

4:838723 CATGGCTCAGGCAGTCTTCC—
~ATCGAATGGCCGCTCTTTCA4:838676

4:865582 ACTAGTGGCTCTGGTGCTCT-
ATTGGAATGGAACTCCAAGC 4:865541

4:865583 CACTAGTGGCTCTGGTGCTC-—
TGGAATGGAACTCCAAGCTC 4:865539

4:362515 TCCTCGCTTGGGTCACAGCT—
—TTGGTGAAAAAATATTTCTT 4:362563
4:362522
TTGGGTCACAGCTTTACAATTGGTTGGTGA
AAAAATATTTC 4:362561

4:1149153 ATATAATGGAACCATTTTTG——
——GGAAAACACACACAATGCAG
4:1149213

AA236 YELDLERDHALPTSAPNADIL
AA256

/AA87 RLAALDGTRCDGEGNVTSSSYA

AA108

AA67 VPKTFSLNSQEPTCEQLRAMWIFS
AA9D

AA70
TFSLNSQEPTCEQLRAMWIFSKRQSRAAEI
AA99
AR67

VPKTFSLNSQEPTCEQLRAMWIFSKRQSRA
AEAA98

AA79 NCHQCKKPVYKMEEVIL AA9S

/AA30 STYYNFNLSRVLFTTLLF AA47

/AA140 NCASAFHLAGLGLGSADFLGSRGL
AA163

/AA137 PYVNCASAFHLAGLGLGSADFLGSR
AA161

AA132 VLTIVRKDEDQWWTAR AA147

AA131 EVLTIVRKDEDQWWTARNSSGK
AA152

AA77 NKGNRTVSWMRKRDLHILTTNI
AA9S

AA422 TSTVQPGASTV AAd32
AA422 TSTVQPGASTVMG AA434

AA101 THINSICDALDIPNIGRSAHDF
AA122

AA164 IRDCSLFPGNAL AA175

/AA166 DCSLFPGNALSCKET AA180
AA167
CSLFPGNALSCKETFSLLFYEFDAATREPPP

WQTDSYR AA204

AA139 HSSVLVEAGIESKASRHF AA156

AA236 YELDLERDHACPHLRPTQIF*
AR256

AA87 RLAALDGTRC-EGNVTSSSYA AALOS

AAG7 VPKTFSLNSQ-—EQLRAMWIFS
AR9D

AA7O
TFSLNSQEPTANSSAPCGFFQRGNLELQK*
AA99

AG7

VPKTFSLNSQRTAPRHVDFFKEAISSCRNNQ

*AA98

AA79 NCHQCKKPVYNGGSHS* AA95

AA30 STYYNFNLSRLPHSYSQ* AA47
AAL40
NCASAFHLAGMVWDQLIFWAAEV*

AA137 PYVNCASAFH——LGSADFLGSR
AA161

AA132 VLTIVRKDEDLVDCA* AA147

AA131 EVLTIVRKDE-EWWTARNSSGK

AA152

AA77 NKGNRTVSWM--RDLHILTTNI AA98

AAA22 TSTVQPGAST* AA432

AA422 TSTVQPGASTGS* AA434

AA101 THINSICDAL--PNIGRSAHDF
AA122

AA164 IRDCSLFPGNI* AA175

AA166 DCSLFPGNALQGNI* AA180
AA167
CSLFPGNALSRKHLAYFFTSLMRLLENLHH
GKQTATG* AA204

AA139 HSSVLVEAGIGITAFCW* AA156

AA284 JEAIVEKLRLL ~ AA284
AA308 AA308
AA284 SESGGASNSGEG AA295 AA284 SESGGASNSGG* AA295

GHHGSGSLPSVNRMAALSTISLFPQTQRIF
AA123

AA187 TTSTSGSGALDWNGTPSSSPRKDYS
AA211

AA187 TTSTSGSGALDWNGTPSSSPRKDY
AA210

AA174 SPCPRLGHSFTMVGEKIFLFGGL
AA196

AA174 SPCPRLGHSFTMVGE AA188

AAT6
TIEGYNGTIFAYGQTGCGKTHTMQGDE
AA102

GHHGSGSLPSNGRSFNNFPLPTNATHFST*

AA123

AA187 TTSTSGSGALEWNSKLKSSKRLF*

AA174 SPCPRLGHSF—GEKIFLFGGL
AA196

AA174 SPCPRLGHSFTIGW* AA188

AAT76 TIEGYNGTIF
AAL02

PA17%;PB11%

PB, PC, PD 16%

PB, PC, PD 16%

PA13%; PC, PD 11%; PG 15%

PC, PE2%; PD 2%; PF 2%; PG 2%

PA11%; PB 2%; PC 26%

PA, PC52%; PB 49%; PD 52%; PE51%

PA,PC11%; PB 23%

PA, PC11%; PB 22%

PA, PC, PD, PE 16%; PB 13%; PF 14%

PA, PC, PD, PE 16%; PB 13%; PF 14%

PA, PC, PD, PE 16%; PB 13%; PF 14%

PA, PB, PC23%

PA28%; PB 3%; PC 29%; PD 33%

PA28%; PB 3%; PC 30%; PD 33%

PA17%

PD, PF12%; PG, PH12%

PD, PF12%; PG, PH 12%

PA, PB, PG 12%; PE 12%; PF 13%

100

100

103

62

68

68



MED26"

mGluR*

mGluR®

mGluR©

mGluR®

myo

myo

ND-49*

i

NfI®

NfI©

NfI®

NfI

onecut

onecut "

onecut’

PMCA®

Pur-a’

Rad23°

Rad23°

FBal0406199

FBal0397361

FBal0405965

FBal0406206

FBal0405966

FBal0405967

FBal0406204

FBal0392556

FBal0404779

FBal0405968

FBal0397364

FBal0404785

FBal0405969

FBal0404791

FBal0392554

FBal0404788

In-frame deletion of bases 4:442355 through 4:442366 resulting in the loss of glycine 166 through alanine
169 from the only Igs isoform (PA)

Frameshift deletion of bases 4:625347 through 4:625348 resulting in premature protein truncation at
amino acid position 80 of the only mav protein isoform (PA).

Frameshift deletion of bases 4:625346 and 4:625347, based 4:625345 changed from Tto A, and base
4:625344 changed from G to Aresulting in the addition of KG after asparagine 79 of the only mav isoform
(PA) and premature truncation after these novel amino acids

In-frame deletion of bases 4:786471 through 4:786479 resulting in the loss of isoleucine 206 through
leucine 208 from all MED26 isoforms

Frameshift deletion of bases 4:938738 through 4:938742 resulting in the addition of
KRHICPQSVASICQSIPKQFRHIRI after threonine 103 of all mGluR isoforms and premature truncation after
these novel amino acids

Frameshift deletion of bases 4:938740 through 4:938774 resulting in the addition of SICQSIPKQFRHIRI
after threonine 103 of all mGluR isoforms and premature truncation after these novel amino acids
Frameshift insertion of a G between bases 4:938742 and 4:938743 resulting in the addition of
VKRHICPQSVASICQSIPKQFRHIRI after cysteine 104 of all mGIuR isoformsand premature truncation after
these novel amino acids

Frameshift deletion of base 4:938743 resulting in premature truncation at amino acid position 105 ofall
mGluR isoforms

In-frame deletion of bases 4:694159 through 4:694168 resulting in theloss of arginine 75 through
threonine 77 from all myo isoforms

Frameshift deletion of bases 4:694160 through 4:694169 resultingin the addition of DMSRSPYS after
phenylalanine 74 of all myo isoforms and premature truncation after these novel amino acids

In-frame deletion of bases 4:570466 through 4:570468 resultingin theloss of glycine 54 from all ND49
isoforms

Frameshift deletion of bases 4:273687 through 4:273697 resulting in the addition of
GFPSSWKTQKRHYTRKSRGFCAI cst after valine 85 of all Nfl isoforms and
premature truncation after these novel amino acids
Frameshift deletion of bases 4:273691 through 4:273709, base 4:273688 changed from Ato T, base
4:273689 changed from Ato T, and base 4:273690 changed from Ato Tresulting in the addition of
FSGLPVFLENSEKTLHKKVERILCNL after asparagine 80 of all Nfi isoforms and premature truncation after
these novel amino acids
Insertion of GCGG between bases 4:273692 and 4:273693, base 4:273689 changed from Ato G, and base
4:273690 changed from Ato T resulting in the addition of

(TQKRHYTRKSRGFC/ CSLKPRSKGKNETN after lysine 86 of all Nff isoforms and
premature truncation after these novel amino acids
Insertion of GCGG between bases 4:273692 and 4:273693, base 4:273689 changed from Ato G, and base
4:273690 changed from Ato T resulting in the addition of

(TQKRHYTRKSRGFC/ CSLKPRSKGKNETN after lysine 86 of all Nff isoforms and
premature truncation after these novel amino acids
Insertion of GCGG between bases 4:273692 and 4:273693, base 4:273689 changed from Ato G, and base
4:273690 changed from Ato T resulting in the addition of

(TQKRHYTRKSRGFC/ CSLKPRSKGKNETN after lysine 86 of all Nff isoforms and
premature truncation after these novel amino acids
Frameshift deletion of bases 4:606334 through 4:606336 and the insertion of an A between 4:606338 and
4:606339 resultingin the addition of QS after glutamine 121 of all onecut isoforms and premature
truncation after these novel amino acids

Frameshift deletion of bases 4:606326 through 4:606338 resulting in the addition of PIPVQWTLYHQI after
glutamine 121 of all onecut isoforms and premature truncation after these novel amino acids

Frameshift deletion of bases 4:606329 through 4:606336 resultingin the addition of
QYQSSGLCIIRYKFGWSDCRRRRLPDGSLSRNGGKAGAKTTYCAIQESGSKP after glycine 123 of all onecut
isoforms and premature truncation after these novel amino acids

Frameshift deletion of bases 4:94532 through 4:94533 resulting in addition of EGNAC after tyrosine 283 of
thepan PA, PB, PD, PH, PI, PQ, PR and PS protein isoforms (Y724 of the PJ protein isoform) and premature
protein truncation after these novel amino acids

Frameshift deletion of bases 4:94535 through 4:94538 resultingin the addition of RKCVLRLLLNAL after
tyrosine 283 ofthepan PA, PB, PD, PH, PI, PQ, PR and PSisoforms (which corresponds to Y724 of PJ) and
premature truncation following these novel amino acids

Insertion of A between bases 4:1174797 and 4:1174798 and base 4:1174799 changed from G to A
resulting in the addition YWCCR after glutamic acid 121 in all pho isoforms and premature truncation
after these novel amino acids

Frameshift deletion of bases 4:354772 through 4:354776 resultingin the addition of a tryptophan after
isoleucine 181 of all PMCA isoforms and premature truncation after this novel amino acid

Single-base, frameshift deletion of base 4:560777 resultingin the addition of VTIYPHLAITTLL after
phenylalanine 93 of the Pur-alpha PA, PB, PC, PEand PF protein isoforms (which correspondsto F78 of PD
and PG) and premature protein truncation after these novel amino acids

Frameshift deletion of bases 4:308774 through 4:308781 resulting in the addition of PGFLTIAR after
glycine 138 of the Rad23 PAand PCisoforms (G67 of the PB isoform) and premature truncation after these
novel amino acids

Frameshift deletion of bases 4:308777 through 4:308778 resulting n the addition of VGPGFLTIAR after
glycine 138 of the Rad23 PAand PCisoforms (which corresponds to G67 of PB) and premature truncation
after these novel amino acids

4:442386
TAAGTTCTAATAAAGCAAAAGGTCAAGCA
GCTGGTGGCGGCTGCGAAACAGG
442335
4:625368
CATCCGCCTATTACTGATAATGCTGAGGCT
AAGCTCACCCTA4:625327
4:625367
ATCCGCCTATTACTGATAATGCTGAGGCTA
AGCTCACCCTAGTT 4:625324
4:786499
AGATCATTCGGTAAATTCCGTGATTAACTT
GACCGATGACAGCACCGTG 4:786451
4:938718
GGAGTCCATATACTTGACACCTGTTCAAGA
GACACATATGCCCTC 4:938762
4:938720
AGTCCATATACTTGACACCTGTTCAAGAGA
CACATATGCCCTCAATCAGTCGCTTCAATTT
GTCAGAGCATCCCT 4:938794

4:938722 TCCATATACTTGACACCTGT-
TCAAGAGACACATATGCCCT 4:938761
4938723
CCATATACTTGACACCTGTTCAAGAGACAC
ATATGCCCTCA 4:938763
4:694187
GACATAAGAGAGGTAATTTCCGTGTAACTC
GATATGTCACGGTCACCGT 4:694139
4:694189
TGGACATAAGAGAGGTAATTTCCGTGTAA
CTCGATATGTCACGGTCACCG 4:694140
70488
TGAGTTCATGAAGCAGTTTAGCGGCCCGG
TGATGTATCCAGAC 4:570446

4:273712
AATGAAAAGACTGAGGTGAAGCAAAAGTG
GGCTTCCCGTCTTCTTG 4:273667

4:273712
AATGAAAAGACTGAGGTGAAGCAAAAGTG
GGCTTCCCGTCTTCTT 4:273668

4:273712 AATGAAAAGACTGAGGTGAA—
GCAAAAGTGGGCTTCCCGTCTTCT
4:273669

4:273712 AATGAAAAGACTGAGGTGAA-
GCAAAAGTGGGCTTCCCGTCTTCT
4:273669

4:273712 AATGAAAAGACTGAGGTGAA—

GCAAAAGTGGGCTTCCCGTCTTCT

4:273669

4:606358 AGATAGGCAGCATATGCAGC-

ATGGGCGTGAGGTCAATACCAGTCC

4:606314

4:606358

AGATAGGCAGCATATGCAGCATGGGCGT

GAGGTCAATACCAGTCCAGTGGACT
606306

4:606356
ATAGGCAGCATATGCAGCATGGGCGTGA
GGTCAATACCAGTCCAGTGG 4:606309
4:94512
CACTAAATGCGTTCATGCTCTATATGAAGG
AAATGCGTGCTA4:94553

4:94515
TAAATGCGTTCATGCTCTATATGAAGGAAA
TGCGTGCTAAGGTT 4:94558

4:1174817 TGATATTAATACCGAAGAGT-
CTGGTGTTGTCGATAAAAAT 4:1174778
4:354796
GGAGGAGAGGTGTGCCAAATATCAGTTG
GTGATATTCTTGTTGGC 4:354752
4:560757
CTTTCAACTGCAGCCGAATTTCGTGACCAT
TTATCCTCATT 4:560797

4:308754
TTTATCTAGTGACGAATTGATTGGCGAGTT
GGCCCAGGCTTCCTTACA4:308801
4:308757
ATCTAGTGACGAATTGATTGGCGAGTTGG
CCCAGGCTTCCTT 4:308798

4:442386 TAAGTTCTAATAAAGCAAAA-
GGTGGCGGCTGCGAAACAGG
42335

4:625368 CATCCGCCTATTACTGATAA—
CTGAGGCTAAGCTCACCCTA4:625327

4:625367 ATCCGCCTATTACTGATAAT-
AAAGGCTAAGCTCACCCTAGTT 4:625324
4:786499 AGATCATTCGGTAAATTCCG—-
GACCGATGACAGCACCGTG

4:938718 GGAGTCCATATACTTGACAC——
CAAGAGACACATATGCCCTC 4:938762

4:938720 AGTCCATATACTTGACACCT—-—

CAATTTGTCAGAGCATCCCT 4:938794
4:938722
TCCATATACTTGACACCTGTTCAAGAGACA
CATATGCCCT 4:938761

4:938723 CCATATACTTGACACCTGTT-
AAAGAGACACATATGCCCTCA 4:938763

4:694187 GACATAAGAGAGGTAATTTC-—
—-CGATATGTCACGGTCACCGT 4:694139
4:694189 TGGACATAAGAGAGGTAATT-
TCGATATGTCACGGTCACCG
4:694140

4:570488 TGAGTTCATGAAGCAGTTTA—
GCCCGGTGATGTATCCAGAC 4:570446

4:273712 AATGAAAAGACTGAG————
GTGGGCTTCCCGTCTTCTTG 4:273667

4:273712 AAT—————
TTTAGTGGGCTTCCCGTCTTCTT 4:273668

4:273712
AATGAAAAGACTGAGGTGAAGCGGGCTG
AAGTGGGCTTCCCGTCTTCT 4:273669

4:273712
AATGAAAAGACTGAGGTGAAGCGGGCTG
AAGTGGGCTTCCCGTCTTCT 4:273669

4:273712
AATGAAAAGACTGAGGTGAAGCGGGCTG
AAGTGGGCTTCCCGTCTTCT 4:273669
4:606358
AGATAGGCAGCATATGCAGCAAT-—
CGTGAGGTCAATACCAGTCC 4:606314

06358 AGATAGGCAGCATATGCAGC—
—~CAATACCAGTCCAGTGGACT
4:606306

4:606356 ATAGGCAGCATATGCAGCAT——
GTCAATACCAGTCCAGTGG
06309

4:94512 CACTAAATGCGTTCATGCTC—
TATGAAGGAAATGCGTGCTA 4:94553

4:94515 TAAATGCGTTCATGCTCTAT—
AGGAAATGCGTGCTAAGGTT 4:94558
4:1174817
TGATATTAATACCGAAGAATACTGGTGTTG
TCGATAAAAAT 4:1174778

4:354796 GGAGGAGAGGTGTGCCAAAT—
~TTGGTGATATTCTTGTTGGC 4:354752

4:560757 CTTTCAACTGCAGCCGAATT-
CGTGACCATTTATCCTCATT 4:560797

4:308754 TTTATCTAGTGACGAATTGA——
~TTGGCCCAGGCTTCCTTACA 4:308801

4:308757 ATCTAGTGACGAATTGATTG—
GAGTTGGCCCAGGCTTCCTT 4:308798

AA156 EAEISSNKAKGOAAGGGCETGSTS
AAL79

/AA70 PCKHPPITDNA AASO

/AA70 PCKHPPITDNAEA AAS2

AA196 IVIDHSVNSVINLTDDSTVKINE
AA218

AA94
ITIGVHILDTCSRDTYALNQSLQFVRASLNNL
DTSG AA129

AA94 ITIGVHILDTCSRDTYALNQSLQFVR
AAL19

AAIS5
TIGVHILDTCSRDTYALNQSLQFVRASLNNL
DTSGYEAA131

/AA95 TIGVHILDTCS AA105

AAB5 NILGHKRGNFRVTRYVTVTVLLI
AAB7

AABS NILGHKRGNFDMSRSPYS* AAS3

AA44 PDPEFMKQFSGPVMYPDEVTS
AnG4

AA7E
DELONEKTEVKQKWASRLLGKLRKDITQES
REDFVQSIIGKRKSICVLSNPDQKGKM
AA132

AA71
ERHCKDELQNEKTEVKQKWASRLLGKLRK
DITQESRE AA107

AA77
ELQNEKTEVKQKWASRLLGKLRKDITQESR
EDFVQSIIGKRKSICVLSNPDQKGKMRRIDC
AA137

AA77
ELQNEKTEVKQKWASRLLGKLRKDITQESR
EDFVQSIIGKRKSICVLSNPDQKGKMRRIDC
AA137

ELQNEKTEVKQKWASRLLGKLRKDITQESR
EDFVQSIIGKRKSICVLSNPDQKGKMRRIDC
AA137

AA112 LLERDRQHMOQHGR AA124

AA112 LLERDRQHMQHGREVNTSPVDFV
AA134

AAL14
ERDRQHMQHGREVNTSPVDFVSSDINLDG
LTVDADVSQTDHSQETAVKQEQKLLIVASK
SQDQAAL76

AA274 KKPLNAFMLYMKEMRA AA289
AA274 KKPLNAFMLYMKEMRAKVVAECT
AA296

/AA112 LSNNDINTEESGVVDK AA127

AA172 VIRGGEVCQISV AA183

AA156 EAEISSNKAK-~GGGCETGSTS
AAL79

AA70 PCKHPPITDN* AASD

AA70 PCKHPPITDNKG* AAS2

AA196 IVIDHSVNSV--TDDSTVKINE
AA218

AA94
ITIGVHILDTKRHICPQSVASICQSIPKQFRHI
RI* AA129

AA94 ITIGVHILDTSICQSIPKQFRHIRI*
AAL19

AA9S
TIGVHILDTCVKRHICPQSVASICQSIPKQFR
HIRI* AA131

AA9S TIGVHILDTC* AAL0S
AA65 NILGHKRGNF-—-RYVTVTVLLI AA84
AAGS NILGHKRGNFRVTRYVTVT AAS3

AA44 PDPEFMKQFS-PVMYPDEVTS AAG4
AA76
DELQNEKTEVGFPSSWKTQKRHYTRKSRGF
CAIYNREKKINLCSLKPRSKGKNETN*
AA132

AA71
ERHCKDELQNFSGLPVFLENSEKTLHKKVER
ILCNL* AA107

AA77
ELQNEKTEVKRAEVGFPSSWKTOKRHYTRK
SRGFCAIYNREKKINLCSLKPRSKGKNETN*
AA137

AA77
ELQNEKTEVKRAEVGFPSSWKTOKRHYTRK
SRGFCAIYNREKKINLCSLKPRSKGKNETN*

AA77
ELQNEKTEVKRAEVGFPSSWKTOKRHYTRK

SRGFCAIYNREKKINLCSLKPRSKGKNETN*
AA137

AA112 LLERDROHMQQS* AA124

AA112 LLERDRQHMQPIPVQWTLYHQI*
AAL14
ERDRQHMQHGQYQSSGLCIIRYKFGWSDC

RRRRLPDGSLSRNGGKAGAKTTYCAIQESG
SKP* AA176

AA274 KKPLNAFMLYEGNAC* AA289
AA274 KKPLNAFMLYRKCVLRLLLNAL*
AA112 LSNNDINTEEYWCCR* AA127

AA172 VIRGGEVCQIW* AA183

AAB4 YLALSTAAEFRDHLSSFSDYYASL
AA107
AA129 RPLSSDELIGELAQASLQS AA147

AA129 RPLSSDELIGELAQASLOSRA
AA149

AAB4 YLALST/
AA107

AITTLL*

AA129 RPLSSDELIGPGFLTIAR* AA147

AA129 RPLSSDELIGVGPGFLTIAR* AA149

PA11%

PA11%

PA, PB11%; PC19%; PD 33%

PA, PB11%; PC19%; PD 33%

PA, PB11%; PC19%; PD 33%

PA, PB11%; PC 20%; PD 34%

PA, PC, PD 12%

PB11%; PC11%

PB10%; PC10%

PB11%; PC11%

PB11%; PC11%

PB11%; PC11%

PA PB11%

PA PB11%

PA PB11%

PA, PB, PD, PR 38%; PH 38%; P1 69%; P) 61%; PQ57%; PS 39%

PA, PB, PD, PR 38%; PH 38%; PI 69%; PJ 61%; PQ57%; PS 39%

PA,PB23%

PI, PL, PO 15%; PJ, PM, PS 14%; PK 15%; PN 16%; PP 15%; PQ15%; PR

15%

PA, PC, PE34%; PB, PF 34%; PD 30%; PG 30%

PA, PC33%; PB20%

PA, PC33%; PB 20%

43

80

80

67

67



Rad23°

Rad23°

RhoGAP102A™

RhoGAP102A°

RhoGAP102A"

Rnf11*

Rnf11®

Rnf11"

Slip1*

Sox102F°

Sox102F€

Syt7°

Taf3"

Taf3"

Tdg

Tdg®

Tdg*

Tdg'

toy

toy

toy

ukar®

yellow-h*

FBal0397360

FBal0406197

FBal0397359

FBal0406195

FBal0405970

FBal0404789

FBal0404790

FBal0392557

FBal0406207

FBal0400123

FBal0405971

FBal0400122

FBal0400120

FBal0406200

FBal0404801

FBal0405972

FBal0406201

FBal0404797

FBal0406209

FBal0400121

FBal0406211

FBal0397357

Insertion of three bases (ATA) between bases 4:308779 and 4:308780 resulting in premature protein
truncation at amino acid position 140 of the Rad23 PAand PC protein isoforms and amino acid position
69 of PB protein isoform

In-frame deletion of bases 4:308772 through 4:308780 resulting in theloss of isoleucine 137 through
glutamic acid 139 from the Rad23 PAand PC isoforms (which correspond to 166 through E68 of PB)

Frameshift deletion of bases 4:255962 through 4:255963 resulting in premature protein trunction at
amino acid position 149 of all RhoGAP102A protein isoforms

In-frame deletion of bases 4:255955 through 4:256002 resulting in the loss of serine 147 through alanine
162 from all RhoGAP102A isoforms

Frameshift deletion of base 4:255963 resultingin the addition of SGD after serine 149 of all RhoGAP102A
isoforms and premature truncation after these novel amino acids

Frameshift deletion of bases 4:319485 and 4:319486 resulting in the addition of VWFDNANTIF after serine
43 ofthe Rnf11 PAisoform (542 of the PB isoform) and premature truncation after these novel amino
acids

Frameshift insertion of an A between bases 4:319485 and 4:319486 resultingin the addition of
NVVFDNANTIF after serine 43 of the Rnf11 PAisoform (which corresponds to $42 of PB) and premature
truncation after these novel amino acids

Frameshift deletion of bases 4:319480 through 4:319502 resultingin the addition of NTIF after proline 42
ofthe RNf11 PAisoform (P41 of the PB isoform) and premature truncation after these novel amino acids

In-frame deletion of bases 4:664200 through 4:664202 resulting in the loss of serine 130 from all Slip1
isoforms

In-frame deletion of bases 4:803101 through 4:803124 resulting in theloss of proline 64 through
glutamine 71 from the Sox102F PA, PC and PD isoforms (which correspond to P102 through Q109 of PB)

Frameshift deletion of bases 4:803109 through 4:803121 resultingin the addition of
SYSRQCPMLNSSCSSFPVMRMPNLSQLITTVTRKVKHSAHTKWH after proline 64 of the Sox102F PA, PCand PD
isoforms (which corresponds to P102 of PB) and premature truncation after these novel amino acids

Frameshift deletion of base 4:1101955 resulting in the addition of
VAYSLMVAHFPMSFVSVLWSWPIMGSAHVTYHVNYVLVTVVCLKYFQDIMRLVVLKLVLLAGPNLKWPLPRL after
leucine 182 of thesv PA, PC, PD, PF, PG and PH isoforms (which corresponds to L26 of Pl) and premature
truncation after these novel amino acids

In-frame deletion of bases 4:1101938 through 4:1101955 resulting in the loss of amino acids 177 through
182 (GGVNQL) of sv isoforms PA, PC, PD, PF, PG and PH (which correspond to amino acids 21 through 26
of PI)

Frameshift deletion of bases 4:282681 through 4:282708 resulting in the addition of GKYISPWSMISKTQH

4:308760 TAGTGACGAATTGATTGGCG—
AGTTGGCCCAGGCTTCCTTA4:308799
4:308752
CCTTTATCTAGTGACGAATTGATTGGCGAG
TTGGCCCAGGCTTCCTTAC 4:308800
4:255941
ACCCAGGAGCATTCAGCTGTTCTAAGCGG
AGATTAAAACCAT 4:255982

4:255935
CATCATACCCAGGAGCATTCAGCTGTTCTA
AGCGGAGATTAAAACCATTGTTGAGGCAT
GCAAGTGCTAGCCGCAGAAAACAGACAGT
256022
4:255943
CCAGGAGCATTCAGCTGTTCTAAGCGGAG
ATTAAAACCATT 4:255983
4:319465
AACGAGAATTGTACCCTTCCACGTCGTCTT
CGACAACGCTAA4:319506

4:319465 AACGAGAATTGTACCCTTCC-
ACGTCGTCTTCGACAACGCT 4:319504
4:319460
TTATCAACGAGAATTGTACCCTTCCACGTC
GTCTTCGACAACGCTAACACCATCTTCTAA
CAA4:319522

4:664180
TGGGAAGTCTACAAGCCGCATCGAAGGAA
ACTCAAACCCAATC 4:664222

4:803144
GTATCTTCCGGAAACTTGATGCCGTTCCTT
CCGGCCTTCCTACAGCCGCCAATGCCCAA
TGCTC 4:803081

4:803144
GTATCTTCCGGAAACTTGATGCCGTTCCTT
CCGGCCTTCCTACAGCCGCCAAT
4:803092

4:1101935
TCATGGAGGCGTTAATCAACTTGGTGGCG
TATTCGTTAATG 4:1101975

4:1101918
GATTTCTCTTAATTAGGTCATGGAGGCGTT
AATCAACTTGGTGGCGTATTCGTTAATG
4:1101975

4:282728
TCTCAATGACAGACATGTATTTGGATAGCA

after lysine 139 ofthe Syt7 PA, PB, Pl and PM isoforms (which corresponds to K6 of PF) and p
truncation after these novel amino acids

Frameshift deletion of bases 4:464911 through 4:464914 resulting in addition of WTLGAQSAK after
phenylalanine 190 of the only Taf3 isoform (PA) and premature truncation after these novel amino acids

In-frame deletion of bases 4:464909 through 4:464920 resulting in the loss of alanine 189 through leucine
192 from the only Taf3 isoform (PA)

Frameshift deletion of bases 4:552973 and 4:552974 resulting in the addition of AGTGH after proline 201
ofall Tdg isoforms and premature truncation after these novel amino acids

Frameshift deletion of base 4:552974, base 4:552971 changed from G to C, base 4:552972 changed from A
10 C, and base 4:552973 changed from G to C resulting in the addition of PRHWSLAWS after proline 201 of
all Tdg isoforms and premature truncation after these novel amino acids

Frameshift deletion of bases 4:552972 through 4:552987 resulting in the addition of RHWSLAWS after
cysteine 197 of all Tdg isoforms and premature truncation after these novel amino acids

In-frame deletion of bases 4:522968 through 4:552973 resulting n the loss of glutamic acid 202 and
glutamine 203 from all Tdg isoforms

Frameshift deletion of bases 4:990465 through 4:990472 resulting in the addition of RLRKQONFGQIL after
glutamine 72 of all toy isoforms and premature truncation after these novel amino acids

In-frame deletion of bases 4:990468 through 4:990473 and base 4:990474 changed from AtoT resulting
in the change of valine 73 to tyrosine and loss of serine 74 and asparagine 75 from all toy isoforms

Insertion of eight bases (\GTGTACT) between bases 4:990471 and 4:990472 and base 4:990472 changed
from C to Aresultingin premature truncation at amino acid position 74 ofall toy isoforms

In-frame deletion of bases 4:1127381 through 4:1127383 resulting in the loss of threonine 173 from all
ukar isoforms

A19 base insertion between bases 4:228201 and 4:228202 and base pair change C228202T resultingin
addition of IIFHIYFNFCATPTIYFKWRLCTKK after tyrosine 66 of the only yellow-h protein isoform (PA) and
premature truncation after these novel amino acids

CCGATCC \TGTTGGGCAAATA
CATTTCTCC4:282661

4:464935
AATTTCCGGTCGAATGCCTTTGAATTGGAC
GTTGGGAGCTCAGT 4:464892
4:464940
TGATAAATTTCCGGTCGAATGCCTTTGAAT
TGGACGTTGGGAGCTCAGTCCG
4:464889

4:552994
AACGATTGCTATATGCCCCCAGAGCAGGC
ACTGGTCACTAGC 4:552953

4:552994
AACGATTGCTATATGCCCCCAGAGCAGGC
ACTGGTCACTAGCGT 4:552951
4:553007
AGTGCCATATGATAACGATTGCTATATGCC
CCCAGAGCAGGCACTGGTCACTAGCG
4:552952

4:552993
ACGATTGCTATATGCCCCCAGAGCAGGCA
CTGGTCACTAGCGTGGA 4:552948
4:990445
GTGATATTTCAAGAATACTACAAGTGTCCA
ACGGTTGCGTAAGCAAAA 4:990492
4:990448
ATATTTCAAGAATACTACAAGTGTCCAACG
GTTGCGTAAGCAAAAT 4:990493

4:990451 TTTCAAGAATACTACAAGTGT—-
—CCAACGGTTGCGTAAGCAA 4:990490
4:1127361
ATAATGGTATATTTGAACTGGACGAAGGT
GGCAATAATTTATG 4:1127403

4:228182 AAATATTTGGATTTCCTATA——
—CTCAACTTTTGTGCAACGCCA
4:228222

4:308760
TAGTGACGAATTGATTGGCGAATAGTTGG
CCCAGGCTTCCTTA4:308799 AA130 PLSSDELIGEL AA140
4:308752 CCTTTATCTAGTGACGAATT-—- AA127 ETRPLSSDELIGELAQASLQSRA
~GTTGGCCCAGGCTTCCTTAC 4:308800 AA149

4:255941 ACCCAGGAGCATTCAGCTGT-

TAAGCGGAGATTAAAACCAT 4:255982  AA139 RTSYPGAFSCS AA149

4:255935 CATCATACCCAGGAGCATTC— AA137

AA130 PLSSDELIGE* AA140

AA127 ETRPLSSDEL--LAQASLQSRA
AAL49

AA139 RTSYPGAFSC* AA149

SKRRLKPLLS Q
AGCCGCAGAAAACAGACAGT 4:256022  TVDAT AA172
4:255943 CCAGGAGCATTCAGCTGTTC-
AAGCGGAGATTAAAACCATT 4:255983  AA140 TSYPGAFSCSKRRL AA153
4:319465 AACGAGAATTGTACCCTTCC—
GTCGTCTTCGACAACGCTAA 4:319506
4:319465
AACGAGAATTGTACCCTTCCAACGTCGTCT
TCGACAACGCT 4:319504

AA34 EHYQRELYPSTSSSTTLTPSS AAS4.

/AA34 EHYQRELYPSTSSSTTLTPSSN AASS

4:319460 TTATCAACGAGAATTGTACC——
——CTAACACCATCTTCTAACAA
4:319522

/AA33 GEHYQRELYPSTSSS AA47

4:664180 TGGGAAGTCTACAAGCCGCA— AA120 EDRLGSLOAASKETQTQSWG
AAAGGAAACTCAAACCCAATC 4:664222  AAL40

4:803144 GTATCTTCCGGAAACTTGAT—— AAS4
~—GCCGCCAATGCCCAATGCTC - AVSVSSGNLMPFLPAFLQPPMPNAQQLL
4:803081 AASL

AASS.

4:803144 GTATCTTCCGGAAACTTGAT— VSVSSGNLMPFLPAFLQPPMPNAQQLLQLI

AA137
SRRKQTVDAT AA172

AA140 TSYPGAFSCSSGD* AA153

AA34 EHYQRELYPSVVFDNANTIF* AAS4

AA34 EHYQRELYPSNVVFDNANTIF* AASS

AA33 GEHYQRELYPNTIF* AA47

AA120 EDRLGSLOAAKETQTQSWG
AAL40

AAS4 AVSVSSGNLM-—
AA8L

ARSS
VSVSSGNLMPSYSRQCPMLNSSCSSFPVM
RMPNLSQLITTVTRKVKHSAHTKWH*

——GCCTTCCTACAGCCGCCAAT PGHENAQSVPTHHHSHPQSEAFSTH
4:803092 AA109 AAL09
AA173
AA173
GDGHGGVNQL PDVVRQRI

4:1101935 TCATGGAGGCGTTAATCAAC-  VELAHNGVRPCDISRQLRVSHGCVSKILSRY

TGGTGGCGTATTCGTTAATG 4:1101975  YETGSFKAGVIGGSKPKVATPPVV AA255

4:1101918 GATTTCTCTTAATTAGGTCA-— AA167
~TGGTGGCGTATTCGTTAATG SQGSISGDGHGGVNQLGGVFVNGRPL
4:1101975 AA192

4:282728 TCTCAATGACAGACATGTAT— AA130
KSISMTDMYLDS

GDGHGGVNQLVAYSLMVAHFPMSFVSVL
VYl

DIMRLVVLKLVLLAGPNLKWPLPRL*
AA255

AA167 SQGSISGDGH——GGVFVNGRPL
AA192

AA130
KSISMTDMYL

- — QIHFSL
TTGGGCAAATACATTTCTCC4:282661  AA1SS

4:1L464935 AATTTCCGGTCGAATGCCTT-—
TIGGACGTTGGGAGCTCAGT 4:464892  AA181 TVINFRSNAFELDVGSSVRE AA200
4:464940 TGATAAATTTCCGGTCGAAT——
GACGTTGGGAGCTCAGTCCG
4:464889

/AA179 PNTVINFRSNAFELDVGSSVREMS
AA202

4:552994 AACGATTGCTATATGCCCCC-
AGCAGGCACTGGTCACTAGC 4:552953
4:552994 AACGATTGCTATATGCCCCC-
CCCCAGGCACTGGTCACTAGCGT
4:552951

AA192 PYDNDCYMPPEQALVT AA207

AA192 PYDNDCYMPPEQALVTSVEL
AA211

4:553007 AGTGCCATATGATAACGATT—-
—-GCAGGCACTGGTCACTAGCG
4:552952

4:552993 ACGATTGCTATATGCCCCCA—- AA192 PYDNDCYMPPEQALVTSVELW
-GCACTGGTCACTAGCGTGGA4:552948 AA213

4:990445 GTGATATTTCAAGAATACTA——
~CAACGGTTGCGTAAGCAAAA 4:990492  AA63 RPCDISRILQVSNGCVSKILGR AAS4

4:990448 ATATTTCAAGAATACTACAA-——- AAG3 RPCDISRILQVSNGCVSKILGRY
TACGGTTGCGTAAGCAAAAT 4:990493  AA8S5

4:990451
TTTCAAGAATACTACAAGTGTAGTGTACTA
CAACGGTTGCGTAAGCAA 4:990490

AAG4 PCDISRILQVS AA74

4:1127361 ATAATGGTATATTTGAACTG— AA163 YRDIMVYLNWTKVAIIYEEDY
GAAGGTGGCAATAATTTATG 4:1127403  AA183

4:228182

AAATATTTGGATTTCCTATATATTATATTTCA AAS7
TATATATtTCAACTTTTGTGCAACGCCA  YEWKYLDFLYSTFVQRQQSILNGDFVPKNN
4:228222 LPLGID AA92

AA188 EKLVPYDNDCYMPPEQALV AA206

WSMISKTQH*
AALS5

AA181 TVINFRSNAFWTLGAQSAK*
AA200

AA179 PNTVINFRSN-—DVGSSVREMS
AR202

AA192 PYDNDCYMPPAGTGH* AA207

AA192 PYDNDCYMPPPRHWSLAWS*

AA188 EKLVPYDNDCRHWSLAWS*
AA206

AA192 PYDNDCYMPP-ALVTSVELW
AR213

AAG3 RPCDISRILQRLRKQNFGQIL* AAB4

AA63 RPCDISRILQY-GCVSKILGRY AA85

AAG4 PCDISRILQV* AA74

AA163 YRDIMVYLNW-KVAIIYEEDY
AA183

AAS7
YEWKYLDFLYIIFHIYFNFCATPTIYFKWRLC

HVNYVLVTWCLKYFQ

PA, PC34%; PB 20%

PC14%; PD 12%; PE13%; PF12%

PC14%; PD 12%; PE13%; PF 12%

PC14%; PD 12%; PE13%; PF12%

PA29%; PB29%

PA29%; PB 29%

PA29%; PB 28%

PA,PC, PD 11%; PB17%

PA22%; PC 28%; PD 27%; PF 23%; PG 29%; PH 22%; PI 5%

PA33%; PB 43%; PF 2%; P1 40%; PM33%

PA14%

PA, PB,PC12%

PA, PB, PC12%

PA, PB, PC11%

PA13%; PC14%;PD11%

PA14%; PC14%; PD 11%

PA14%

65

86

86



Multiple sequence changes between 4:228201 and 4:228209 result in premature truncation at residue 66
yellow-h® FBal0404787  oftheonly yellow-h isoform (PA).

Frameshift deletion of bases 4:522783 through 4:522789 resulting in the addition of

SHVPITPTLMVWTAKPANSLTSSSGQSRRPLHITSFLNLFPSCI AATVLPCI EMRRPP

HPALQSVPVPSTSMVVPKE after leucine 426 of all zfh2 isoforms and premature truncation after these novel
2fh2* FBal0405973  amino acids

Frameshift deletion of bases 4:522777 through 4:52279 resulting in the addition of

HVPITPTLMVWTAKPANSLTSSSGQSRRPLHITSFLNLFPSCI AATVLPCI EMRRPP

HPALQSVPVPSTSMVVPKE after serine 425 of all zfh2 isoforms and premature truncation after these novel
2fh2° FBal0404792  amino acids

4:228181
GAAATATTTGGATTTCCTATACTCAACTTTT
GTGCAACGCCAACAATCT 4:228229

4:522763
GCAACATCAGAGTTCCTTATTTCCAAGCCC
ATGTCCCGATCACCCCG 4:522809

4:522757
GCTGCAGCAACATCAGAGTTCCTTATTTCC
AAGCCCATGTCCCGATCACCCCG
4:522809

4:228181
GAAATATTTGGATTTCCTATGAGTATG—
TTGTGCAACGCCAACAATCT4:228229  AAS7 YEWKYLDFLY AAG6

AR417
QQLQQHQSSLFPSPCPDHPDLNGVDCKTC
ELLDIQQRSKSPSSSHHQFSQSLPQLQIQSQ

4:522763 GCAACATCAGAGTTCCTTAT-— PQQTPHRSPCSNSVALPVSPSASSVASVGN

-CCCATGTCCCGATCACCCCG 4:522809  ASTATSSFTIGACSEHINGRPQAAS28

QQQLQQHQSSLFPSPCPDHPDLNGVDCKT QQQLQQHQSSHVPITPTLMVWTAKPANSL

4:522757 GCTGCAGCAACATCAGAGTT- CELLDIQQRSKSPSSSHHQFSQSLPQLQIQS
CCCATGTCCCGATCACCCCG QPQQTPHRSPCSNSVALPVSPSASSVASVG
2809 NASTATSSFTIGACSEHINGR AAS26

11059603 TTTGGGAGTACAAGCTAAGC-
--CAACAGCTTTACAAAGCCCC AA141 GLLGVQAKPTQPLNSFTKPL
4:1059551 AA160

AABTS
4:735968 CTTCCTGATGAAGGAGACGGA- KGKLPDEGDGRDGAVLKPVIIEPEKEILDLG
GAGATGGCGCTGTGCTCAAA4:736009  NKKNNQHADKPTVL AA922

712 CTGGGCACTATAGCAATTCT--

~GATATGCTTCCGGCAATATC
4:3770 AA785 PLALGTIAILCIDIGTDM AA802
4:3710 CTCTGGGCACTATAGCAATT——  AA784 IPLALGTIAILCIDIGTDMLPA
ATCGATATCGGCACTGATAT 4:3755 AAB0S

4:3719 CTATAGCAATTCTATGCATC-

TATCGGCACTGATATGCTTC 4:3760 AA787 ALGTIAILCIDIGT AAS00

:885836 ATCCATTCTATAGCAATATT—— AA1648
e PGDNPFYSNIDSMPDIRPRRKSIPLVSELTM
ATTCCTCTTGTGTCTGAGCT 4:885761  AAA1679

4:524855 GAGTTTAAATCAGTTACCAA-——

AA585 GESACGYCLAGQQHPRLARGES

4:1059603
Frameshift deletion of bases 4:1059571 through 4:1059583 resulting in the addition of ALQSPFQRL after  TTTGGGAGTACAAGCTAAGCCAACACAAC
threonine 150 of the Zyx PA, PBand PL isoforms (which correspondsto T88 of PG and T61 of PH) and CTCTCAACAGCTTTACAAAGCCCC

2yx” premature truncation following these novel amino acids 4:1059551

Mutations generated by the alternative approach
Base change T735988A and frameshift deletion of bases 4:735989 resulting n the addition of
EMALCSNQSSLNPRRKYWISEIKKIISTPTNQLY after glycine 887 of the bt PJ isoform (which correspondsto  4:735968
G1003 of PC, G1218 of PF, T857 of PH and T1221 of PI) and premature ion after th | amino  CTTCCTGA GGTCGAGATGG
bt* FBal0400124  acids CGCTGTGCTCAAA4:736009
4:3712
CTGGGCACTATAGCAATTCTATGCATCGAT
Frameshift deletion of bases 4:3732 through 4:3750 resulting in the addition of ICFRQYR after leucine 794  ATCGGCACTGATATGCTTCCGGCAATATC
JYalpha' FBal0404783  oftheonly JYalpha isoform (PB) and premature truncation after these novel amino acids 4:3770
4:3710
In-frame deletion of bases 4:3730 through 4:3735 resulting in the loss of leucine 794 and cysteine795  CTCTGGGCACTATAGCAATTCTATGCATCG
JYalpha* FBal0406188  from the only JYalpha isoform (PB) ATATCGGCACTGATAT 4:3755
4:3719
Frameshift deletion of bases 4:3739 and 4:3740 resulting in the addition of YRH after isoleucine 796 ofthe CTATAGCAATTCTATGCATCGATATCGGCA
JYalpha® FBal0404784  onlyYalpha isoform (PB) and premature truncation after these novel amino acids CTGATATGCTTC 4:3760
4:885836
In-frame deletion of bases 4:885781 through 4:885816 resulting in theloss of aspartic acid 1658 through  ATCCATTCTATAGCAATATTGACAGTATGC
serine 1669 from the unc-13 PA, PC, PD and PG isoforms (which correspond to D1970 through 51981 of ~ CGGACATAAGGCCTCGAAGAAAATCCATT
unc-13°¢ FBal0406208  PBand PEand D1553 through 51564 of PF) CCTCTTGTGTCTGAGCT 4:885761
4:524855
GAGTTTAAATCAGTTACCAATTTATTTAAAC
CCTTTTCCTATGGCACAGGACAACAGCATC
Frameshift deletion of bases 4:524875 through 4:524920 resulting n the addition of AGTGGILLLRL after ~ CTCGGCTGGCAC \TCCTA
2fh2* alanine 594 of all zfh2 isoforms and premature truncation after these novel amino acids 4:524940
4:524901

In-frame deletion of bases 4:524907 through 4:524933 resulting in loss of amino acids 597 through 605
2fh2°1* FBal0392552  (QHPRLARGE) of all zfh2 protein isoforms

TGGTTATTGCCTTGCAGGACAACAGCATCC
TCGGCTGGCACGGGGGGAATCCTACTCTT
GCGGTTAT 4:524953

CTGGCACGGGGGGAATCCTA4:524940  AA606

24901 TGGTTATTGCCTTGCAGGAC—— AAS86
— ESACGYCLAGQQHPRLARGESYSCGYKPY
AATCCTACTCTTGCGGTTAT4:524953  AA614

AAS7 YEWKYLDFL* AAG6

17
QQLQQHQSSLSHVPITPTLMVWTAKPANS
LTSSSGQSRRPLHITSFLNLFPSCKFSRSRSK
PHIAHLAATVLPCPYHPAPPRWPALEMRR
PPHPALQSVPVPSTSMVVPKE* AA528

TSSSGQSRRPLHITSFLNLFPSCKFSRSRSKP
HIAHLAATVLPCPYHPAPPRWPALEMRRP
PHPALQSVPVPSTSMVVPKE* AA526

AA141 GLLGVOAKPTALQSPFQRL*
AA160

AABT8
KGKLPDEGDGEMALCSNQSSLNPRRKYW!
SEIKKIISTPTNQLY* AA922

AA785 PLALGTIAILICFRQYR* AAB02

AA784 IPLALGTIAI-IDIGTDMLPA AASOS

AA787 ALGTIAILCIYRH* AASOO

AA1648 PGDNPFYSN-—-— —
IPLVSELTMA AA1679

AA585 GESACGYCLAAGTGGILLLRL*
AAGO6

AA586 ESACGYCLAGQ——--SYSCGYKPY
AAG14

PA14%

PA14%; PB 14%; PC15%

PA14%; PB 14%; PC15%

PA27%; PB, PL 26%; PG 17%; PH 12%

PC12%; PF 14%; PH 10%; P1 14%; P) 10%

PB79%

PB79%

PA20%; PB 20%; PC21%

49

49

69

49

49

“ FlyBase IDs have not yet been assigned for all alleles
© This column shows the percentage of the wild type protein left after truncation. Identical polypeptides are grouped together.
“This column may be used to sort alleles/rows by the cytological order of the genes mutated (see Supplementary Table 1)



Supplementary Table 6. Stocks with new fourth chromosome mutations

Allele FlyBase ID  Stock Center Stock number Genotype Stock RRID Cytological order”
4ETA FBal0397362 Bloomington 602203 y' w''®; THTIFRT101F 4E-T* RRID:BDSC_602203 81
4ETA FBal0397362 Kyoto 119169 y* w''*®; THTI}FRT101F 4E-T* RRID:DGGR_119169 81
4ET® FBal0405951 Bloomington 605780 y' w''; THTIFRT101F 4E-T RRID:BDSC_605780 81
4ET® FBal0405951 Kyoto Not yet available y* w'*®; TI{TI}FRT101F 4E-T° Not yet available 81
Abcd1” FBal0397358 Bloomington 602199 y' w''*; TTIFRT101F Abcd1* RRID:BDSC_602199 19
Abcd1” FBal0397358 Kyoto 119165 y* w'*®; THTI}FRT101F Abcd1” RRID:DGGR_119165 19
Actbeta” FBal0406210 Kyoto Not yet available y* w''*®; TI{TI}FRT101F Actbeta” Not yet available 95
Actbeta® FBal0405952 Bloomington 605781 y' w''*; TITIFRT101F Actbeta ® /in(4)ci®, ci® pan “° RRID:BDSC_605781 95
Actbeta® FBal0405952 Kyoto Not yet available y* w'*®; TIfTI}FRT101F Actbeta® /in(4)ci®, ci® pan “° Not yet available 95
Ank* FBal0397355 Bloomington 602194 y' w''®; THTIFRT101F Ank” RRID:BDSC_602194 10
Ank* FBal0397355 Kyoto 119160 y* w'™®; THTIFRT101F Ank* RRID:DGGR_119160 10
anne® FBal0397356 Bloomington 602197 y' w'; THTIFRT101F anne® /in(4)ci®, ci® pan © RRID:BDSC_602197 11
anne® FBal0397356 Kyoto 119163 y* w''®; TTI}FRT101F anne® /in(4)ci®, ci® pan @ RRID:DGGR_119163 11
anne® FBal0404786 Bloomington 605312 y' w''; THTI)FRT101F anne® /in(4)ci®, ci® pan © RRID:BDSC_605312 11
anne® FBal0404786 Kyoto Not yet available y* w*®; TI{TI}FRT101F anne® /in(4)ci®, ci® pan Not yet available 11
apolpp® FBal0392553 Bloomington 600262 y' w''*; THTIFRT101F apolpp ® /in(4)ci®, ci® pan © RRID:BDSC_600262 94
apolpp® FBal0392553 Kyoto 119073 y* w'*®; THTI}FRT101F apolpp ° /in(4)ci ® ,c: pan RRID:DGGR_119073 94
apolpp’ FBal0404799 Bloomington 605313 y' w''; TITIFRT101F apolpp’ /in(4)ci®, ci® pan © RRID:BDSC_605313 94
apolpp’ FBal0404799 Kyoto Not yet available y* w'*®; TI{TI}FRT101F apolpp’ /in(4)ci ® ,c: pan Not yet available 94
Arfa’ FBal0405953 Bloomington 605782 y' w''; THTIFRT101F Arf4* /in(4)ci®, ci® pan RRID:BDSC_605782 98
Arfa’ FBal0405953 Kyoto Not yet available y* w'*®; TI{TI}FRT101F Arf4” /in(4)ci®, ci® pan © Not yet available 98
ATPsynbeta©  FBal0404781 Bloomington 605314 y' w''; TITIFRT101F ATPsynbeta  /in(4)ci®, ci® pan RRID:BDSC_605314 91
ATPsynbeta©  FBal0404781 Kyoto Not yet available y w“” TITI}FRT101F ATPsynbeta © /in(4)ci®, ci® pan Not yet available 91
bt* FBal0400124 Bloomington 603547 y' w'; THTIFRT101F bt* /TI{GMR-HMS04515)Gat *° RRID:BDSC_603547 69
bt* FBal0400124 Kyoto 119193 y* w ', TTIJFRT101F bt* /TIH{GMR-HMS04515)Gat *° RRID:DGGR_119193 69
bt€ FBal0406205 Kyoto Not yet available y* w ", TI{TIJFRT101F bt € Not yet available 69
CaMkiI® FBal0404780 Bloomington 605315 y' w''*; THTIFRT101F CaMKI© RRID:BDSC_605315 44
CaMkiI® FBal0404780 Kyoto Not yet available y* w*®; TI{TI}FRT101F CaMKI" Not yet available 44
CaMKi' FBal0405954 Bloomington 605783 y' w''; THTIFRT101F CamKi' RRID:BDSC_605783 44
CaMKi' FBal0405954 Kyoto Not yet available y* w***®; TI{TI}FRT101F CamK!' Not yet available 44
CG1674° FBal0405955 Bloomington 605784 y' w''; TITIFRT101F CG1674* RRID:BDSC_605784 26
CG1674° FBal0405955 Kyoto Not yet available y* w'*®; TI{TI}FRT101F CG1674° Not yet available 26
€G1909* FBal0406202 Kyoto Not yet available y* w'*®; TI{TI}FRT101F CG1909"* Not yet available 55
€G1909° FBal0405956 Bloomington 605785 y' w''; THTIFRT101F CG1909 ° RRID:BDSC_605785 55
C€G1909° FBal0405956 Kyoto Not yet available y* w***®; TI{TI}FRT101F CG1909 ° Not yet available 55
CG11360° FBal0404794 Bloomington 605316 y' w''*; TITIFRT101F CG11360° RRID:BDSC_605316 66
C€G11360° FBal0404794 Kyoto Not yet available y* w'**®; TI{TI}FRT101F CG11360° Not yet available 66
€G31998¢ FBal0405957 Bloomington 605786 y' w''; THTIFRT101F CG31998 € /in(4)ci®, ci® pan RRID:BDSC_605786 21
C€G31998¢ FBal0405957 Kyoto Not yet available y* w'*®; TI{TI}FRT101F CG31998 € /In(4)ci®, ci® pan © Not yet available 21
€G31998° FBal0405958 Bloomington 605787 y' w''; THTIFRT101F CG31998° /in(4)ci®, ci® pan © RRID:BDSC_605787 21
€G31998° FBal0405958 Kyoto Not yet available y* w'*®; TI{TI}FRT101F CG31998° /In(4)ci®, ci® pan © Not yet available 21
€G31999°¢ FBal0406192 Kyoto Not yet available y* w'**®; TI{TI}FRT101F CG31999 © Not yet available 23
€G32017° FBal0406212 Kyoto Not yet available y* w'*®; TI{TI}FRT101F CG32017° Not yet available 100
€G32017° FBal0405959 Bloomington 605788 y' w''; THTIFRT101F CG32017 % /in(4)ci®, ci® pan © RRID:BDSC_605788 100
€G32017° FBal0405959 Kyoto Not yet available y* w*®; TI{TI}FRT101F CG32017 /in(4)ci®, ci® pan Not yet available 100
€G32017% FBal0405960 Bloomington 605789 y' w''; THTIFRT101F CG32017* /in(4)ci®, ci® pan RRID:BDSC_605789 100
€G32017% FBal0405960 Kyoto Not yet available y* w'*®; TI{TI}FRT101F CG32017 " /In(4)ci®, ci® pan © Not yet available 100
€G33521°¢ FBal0404798 Bloomington 605317 y' w''; THTIFRT101F CG33521 € RRID:BDSC_605317 103
€G33521°¢ FBal0404798 Kyoto Not yet available y* w'**®; TI{TI}FRT101F CG33521 ¢ Not yet available 103
ci© FBal0404782 Bloomington 605318 y' w''; THTIFRT101F ci € /P{w "™ =ActGFPJunc-13 ¢ RRID:BDSC_605318 5
ci© FBal0404782 Kyoto Not yet available y* w8, TI{TI}FRT101F ci € /Pfw "™ =ActGFPJunc-13 ¢ Not yet available 5



ci
Crk*®
Crk*®
Crk®
dpr7*
Ekar €
Eph*
Eph*
Eph®
Eph®
Ephrin®
Ephrin®
ey’

ey’

ey’

ey’
fd102c®
fd102c®
Gyf®
Gyf®
Gyf"
Gyf"
Hef?
Hef€
Hef€
Jyalpha'
Jyalpha'
Jyalpha*

Jyalpha®

Jyalpha®
Kif3c*
Kif3c*

MED26*
mGluR®
mGluR®
mGluR®
mGluR®
myo*

ND-49*
onecut ©
onecut ©
onecut "
onecut "

FBal0406189
FBal0405961
FBal0405961
FBal0406191
FBal0406194
FBal0406203
FBal0405962
FBal0405962
FBal0404793
FBal0404793
FBal0392555
FBal0392555
FBal0404795
FBal0404795
FBal0397354
FBal0397354
FBal0405963
FBal0405963
FBal0404796
FBal0404796
FBal0405964
FBal0405964
FBal0406198
FBal0397363
FBal0397363
FBal0404783
FBal0404783
FBal0406188
FBal0404784
FBal0404784
FBal0404800
FBal0404800
FBal0406199
FBal0397361
FBal0397361
FBal0405965
FBal0405965
FBal0406206
FBal0405966
FBal0405966
FBal0405967
FBal0405967
FBal0406204
FBal0392556
FBal0404779
FBal0404779
FBal0405968
FBal0405968
FBal0397364
FBal0397364
FBal0404785
FBal0404785
FBal0405969

Kyoto
Bloomington
Kyoto
Kyoto
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington

Not yet available
605790
Not yet available
Not yet available
Not yet available
Not yet available
605791
Not yet available
605319
Not yet available
602196
119162
605320
Not yet available
602195
119161
605792
Not yet available
605321
Not yet available
605793
Not yet available
Not yet available
602204
119170
605322
Not yet available
Not yet available
605323
Not yet available
605324
Not yet available
Not yet available
602202
119168
605794
Not yet available
Not yet available
605795
Not yet available
605796
Not yet available
Not yet available
Not yet available
605325
Not yet available
605797
Not yet available
660205
119171
605326
Not yet available
605798

yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw’
y! w’; TITI)FRT101F JYalpha' /in(4)ci®, ci® pan “°
yiw’
yiw’
yiw’
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
yiw
ylw
yiw
yiw
yiw

T8 THTIFRT101F ci F

18 - THTIFRT101F Crk £ /in(4)ci ®, ci® pan °

118 - THTIFRT101F Crk £ /in(4)ci ®, ci® pan °

18 THTIFFRT101F Crk ©

118 - THTIFRT101F dpr7*

118 TI{TIFRT101F Ekar ©

118 - THTIFRT101F Eph*

118 - THTIFRT101F Eph*

118 - THTIFRT101F Eph ©

118 - THTIFRT101F Eph ©

118 . THTIFRT101F Ephrin®

118 . THTIFRT101F Ephrin®

118 - THTIFRT101F ey ” /in(4)ci®, ci® pan “°

118 - THTIFRT101F ey ” /in(4)ci®, ci® pan “°

118 - THTIFRT101F ey ® /in(4)ci®, ci® pan “°

118 - THTIFRT101F ey ® /in(4)ci®, ci® pan “°

118 - THTIFRT101F fd102C°

118 - THTIFRT101F fd102C°

118 - THTIFRT101F Gyf® /in(4)ci®, ci® pan “°

118 - THTIFRT101F Gyf® /in(4)ci®, ci® pan “°

118 - THTIFRT101F Gyf' /in(4)ci®, ci® pan “°

118 - THTIFRT101F Gyf' /in(4)ci ®, ci® pan “°

118 - THTIFRT101F Hef* /in(4)ci®, ci® pan “°

118 - THTIFRT101F Hef € /in(4)ci®, ci® pan “°

118 - THTIFRT101F Hef € /in(4)ci®, ci® pan “°
; TI{TI)FRT101F JYalpha' /in(4)ci®, ci® pan “°

; TI{TI}FRT101F JYalpha*
; THTIJFRT101F JYalpha® /THGMR-HMS04515)Gat °
; THTIJFRT101F JYalpha® /THGMR-HMS04515)Gat *°
118 - THTIFRT101F Kif3C* /in(4)ci ®, ¢i® pan “°
118 - THTIFRT101F Kif3C* /in(4)ci ®, ¢i® pan “°
118 - THTIFRT101F Igs©
118 TUTIFRT101F mav ®
118 TUTIFRT101F mav ®
118 TUTIFRT101F mav®
118 TUTIFRT101F mav”
118 TTIFRT101F MED26 *
118 THTIFRT101F mGluR®
118 TTIFRT101F mGluR®
118 TTIFRT101F mGIuR©
118 TTIFRT101F mGIuR©
118 - THTIFRT101F myo*
118 TTIFRT101F ND-49*
118 TUTIFRT101F onecut ©
118 TUTIFRT101F onecut ©
118 TUTIFRT101F onecut ¥
118 TUTIFRT101F onecut "
118 TUTIIFRT101F pan © /P{w ™€ =ActGFPjunc-13 ©
118 TUTIIFRT101F pan © /P{w ™ =ActGFPjunc-13 ©
118 TUTIIFRT101F pan' /P{w ™ =ActGFPJunc-13 ¢
118 TUTIIFRT101F pan' /Pfw ™ —ActGFP}unc 139
118 - THTIFRT101F pho © /in(4)ci®, ci® pan @

Not yet available
RRID:BDSC_605790
Not yet available
Not yet available
Not yet available
Not yet available
RRID:BDSC_605791
Not yet available
RRID:BDSC_605319
Not yet available
RRID:BDSC_602196
RRID:DGGR_119162
RRID:BDSC_605320
Not yet available
RRID:BDSC_602195
RRID:DGGR_119161
RRID:BDSC_605792
Not yet available
RRID:BDSC_605321
Not yet available
RRID:BDSC_605793
Not yet available
Not yet available
RRID:BDSC_602204
RRID:DGGR_119170
RRID:BDSC_605322
Not yet available
Not yet available
RRID:BDSC_605323
Not yet available
RRID:BDSC_605324
Not yet available
Not yet available
RRID:BDSC_602202
RRID:DGGR_119168
RRID:BDSC_605794
Not yet available
Not yet available
RRID:BDSC_605795
Not yet available
RRID:BDSC_605796
Not yet available
Not yet available
Not yet available
RRID:BDSC_605325
Not yet available
RRID:BDSC_605797
Not yet available
RRID:BDSC_660205
RRID:DGGR_119171
RRID:BDSC_605326
Not yet available
RRID:BDSC_605798

22
22
22
27
62
58
58
58
58
54
54
68
68
68
68
73
73
75
75
75
75
36
36
36

e

101
101
43
59
59
59
59
71
80
80
80
80
67
53
57
57
57
57

102



pho"

PMCA®
PMCA®
Pur-a®

Pur-a®
Rad23°
Rad23?
Rad23?
Rad23°
Rad23°
RhoGAP102A*
RhoGAP102A*
RhoGAP102A°®
RhoGAP102A*
RhoGAP102A*
Rnf11*
Rnf11*
Rnf11"
Rnf11"
Slip1*
Sox102F®
Sox102F€
Sox102F€

F
%

v
Syt7B
Syt7B
Taf3*
Taf3*
Taf3"
Tdg ©
Tdg ©
Tdg F
Tdg "
Tdg'

toy”

toy”

toy®

toy©

toy©
ukar®
unc-13¢
yellow-h*
yellow-h*
yellow-h®°
yellow-h®°
2fh2 514
2fh2 514
2fh2*
2fh2*
2fh2°
2fh2°

FBal0405969
FBal0404791
FBal0404791
FBal0392554
FBal0392554
FBal0406197
FBal0404788
FBal0404788
FBal0397360
FBal0397360
FBal0397359
FBal0397359
FBal0406195
FBal0405970
FBal0405970
FBal0404789
FBal0404789
FBal0404790
FBal0404790
FBal0392557
FBal0406207
FBal0400123
FBal0400123
FBal0405971
FBal0405971
FBal0400122
FBal0400122
FBal0400120
FBal0400120
FBal0406200
FBal0404801
FBal0404801
FBal0405972
FBal0405972
FBal0406201
FBal0404797
FBal0404797
FBal0406209
FBal0400121
FBal0400121
FBal0406211
FBal0406208
FBal0397357
FBal0397357
FBal0404787
FBal0404787
FBal0392552
FBal0392552
FBal0405973
FBal0405973
FBal0404792
FBal0404792

Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Kyoto
Bloomington
Kyoto
Kyoto
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto
Bloomington
Kyoto

Not yet available
605327
Not yet available
600263
119074
Not yet available
605328
Not yet available
602201
119167
602200
119166
Not yet available
605799
Not yet available
605329
Not yet available
605330
Not yet available
Not yet available
Not yet available
603546
119192
605800
Not yet available
603545
119191
603543
119189
Not yet available
605331
Not yet available
605801
Not yet available
Not yet available
605332
Not yet available
Not yet available
603544
119190
Not yet available
Not yet available
602198
119164
605333
Not yet available
600261
119072
605802
Not yet available
605334
Not yet available

1

1
1

yl

118 - THTIFRT101F pho © /in(4)ci®, ci® pan “°
118 - THTIFRT101F PMCA® /in(4)ci®, ci® pan “°
118 - THTIFRT101F PMCA® /in(4)ci®, ci® pan “°

118 . TITIFRT101F Rad23 ®

118 . TTIFRT101F Rad23°

118 . TTIFRT101F Rad23°

118 . TTIFRT101F Rad23

118 . TTIFRT101F Rad23 ¢

118 . TI{TIFRT101F RhoGAP102*

118 . TITIFRT101F RhoGAP102*

118 . TI{TIFRT101F RhoGAP102 ©

118 . TI{TIFRT101F RhoGAP102 £

118 . TI{TIFRT101F RhoGAP102 £

118 . TITIFRT101F Rnf11*

118 . TITIFRT101F Rnf11*

I8 . TUTIFRT101F Rnf11 "

118 . TITIFRT101F Rnf11 "

118 TUTIFRTI01F Slip1*

118 . TTIFRT101F Sox102F®

118 . TTIFRT101F Sox102F ©

118 . TTIFRT101F Sox102F ©

118 L TTIFRT101F sv©

118 L TTIFRT101F sv©

118 TUTIFRT101F Syt7 8 /in(4)ci®, ¢i® pan °
I8 . TTIFRT101F Syt7© /in(4)ci®, ci® pan “°
118 THTIFFRT101F Taf3* /in(4)ci®, ci® pan “°
M8 THTIFFRT101F Taf3* /in(4)ci®, ci® pan “°
I8 . TTIFRT101F Taf3

118 TUTIFRT101F Tdg € /In(4)ci ®, ¢i® pan °
I8 TITIFRT101F Tdg © /In(4)ci®, ci® pan “°
118 . TUTIFRT101F Tdg ©

118 . TUTIFRT101F Tdg ©

118 . TTIFRT101F Tdg '

118 L TUTIIFRTL01F toy* /in(4)ci®, ci ® pan “°
118 L TUTIIFRTL01F toy* /in(4)ci®, ci ® pan “°
118 L TUTIIFRTL01F toy ® /in(4)ci®, ci® pan “°
118 L TUTIIFRTL01F toy  /in(4)ci®, ci ® pan “°
118 L TUTIIFRTL01F toy  /in(4)ci®, ci ® pan “°
I8 L TITIFRT101F ukar®

118 . TTIFRT101F unc-13 €

118 TUTIFRT101F yellow-h *

118 . TUTIFRT101F yellow-h *

118 . TTIFRT101F yellow-h °

118 . TTIFRT101F yellow-h °

118 - THTIFRT101F zfh2* /in(4)ci °, ci® pan “°
118 - THTIFRT101F zfh2* /in(4)ci °, ¢i® pan “°
118 - THTIFRT101F 2fh2 ° /in(4)ci °, ¢i ® pan “°
w1 TITIIFRT101F 2h2 ° /in(4)ci ®, ci® pan “°

T T T T T T T T TT TTTTTTTTTgTTTTETTETgTTgTETgTTETgTETgT T EgTgEEgEgETgEEgTEgTEgrgzEg e ez €T T

118 - THTIFRT101F Pur-alpha ® /in(4)ci®, ci® pan “°
118 - THTIFRT101F Pur-alpha ® /in(4)ci ®, ci® pan “°

118 . phy "€ =Act5C-GAL4J25F01, P{w ™ =UAS-GFP.UJ2/SM6a; TI{TI}FRT101F zfh2 *** /THGMR-HMS04515)Gat ©°
1118 . phy "€ =Act5C-GAL4J25F01, P{w ™ =UAS-GFP.UJ2/SM6a; TI{TI}FRT101F zfh2 *** /THGMR-HMS04515)Gat ©°

Not yet available
RRID:BDSC_605327
Not yet available
RRID:BDSC_600263
Not yet available
Not yet available
RRID:BDSC_605328
Not yet available
RRID:BDSC_602201
RRID:DGGR_119167
RRID:BDSC_602200
RRID:DGGR_119166
Not yet available
RRID:BDSC_605799
Not yet available
RRID:BDSC_605329
Not yet available
RRID:BDSC_605330
Not yet available
Not yet available
Not yet available
RRID:BDSC_603546
RRID:DGGR_119192
RRID:BDSC_605800
Not yet available
RRID:BDSC_603545
RRID:DGGR_119191
RRID:BDSC_603543
RRID:DGGR_119189
Not yet available
RRID:BDSC_605331
Not yet available
RRID:BDSC_605801
Not yet available
Not yet available
RRID:BDSC_605332
Not yet available
Not yet available
RRID:BDSC_603544
RRID:DGGR_119190
Not yet available
Not yet available
RRID:BDSC_602198
RRID:DGGR_119164
RRID:BDSC_605333
Not yet available
RRID:BDSC_600261
RRID:DGGR_119072
RRID:BDSC_605802
Not yet available
RRID:BDSC_605334
Not yet available

102
35
35
52
52
32
32
32
32
32
28
28
28
28
28
34
34
34
34
65
72
72
72
96
96
31
31
45
45
45
50
50
50
50
50
86
86
86
86
86
99
76
24
24
24
24
49
49
49
49
49
49

“This column may be used to sort alleles/rows by the cytological order of the genes mutated (see Supplementary Table 1)



y Table 7. C used in tests
Deletion FlyBase ID Proximal breakpoint Distal breakpoint Stock RRID®
Position References Position

Df(4)M101-62f  FBab0002960 Proximal to JYalpha Podemski et al. (2004); Masly et al. (2006) 4:236230-236585 Podemski et al. (2004) RRID:BDSC_9433
Df(4)M101-63a  FBab0002961 Distal to ci but disrupting ci expression via position effects; proximal to RpS3A Lockeet al . (1994) Within or distal to RpS3A Hochman (1971); Dooijes et al. (1998); Kronhamn et al . (1999) RRID:BDSC_1082
Df(4)ED6366 FBab0037590 4:69710 Ryder et al . (2004; 2007) and associated DrosDel Project data in FlyBase 4:193485 Ryder et al . (2004; 2007) and associated DrosDel Project datain FlyBase RRID:BDSC_8067
Df{4)ED6369 FBab0037593 4:69710 Ryder et al . (2004; 2007) and associated DrosDel Project data in FlyBase 4:454141 Ryder et al . (2004; 2007) and associated DrosDel Project datain FlyBase RRID:BDSC_9422
Df(4)5-M244 FBab0046981 4:315921 Sunetal.(2004) 4:385441 Sunetal.(2004) RRID:BDSC_84133
Df(4)5-M263 FBab0046980 4:359573 Sunetal . (2004) 4:466776 Sunetal.(2004) RRID:BDSC_84136
Df(4)4-M529 FBab0046970 4:359573 Sunetal.(2004) 4:393798 Sunetal.(2004) RRID:BDSC_94692
Df(4)ED6382 FBab0037606 4:411150 Ryder et al . (2004; 2007) and associated DrosDel Project data in FlyBase 4:867028 Ryder et al . (2004; 2007) and associated DrosDel Project datain FlyBase RRID:DGGR_150531
Df(4)ED6380 FBab0037604 4:411150 Ryder et al . (2004; 2007) and associated DrosDel Project data in FlyBase 4:714403 Ryder et al . (2004; 2007) and associated DrosDel Project datain FlyBase RRID:DGGR_150529
Df(4)o2 FBab0029601 4:732402-777385 Podemski et al. (2004) 4:976768--990535 Podemski et al. (2004) RRID:BDSC_7084
Df(4)8-M318 FBab0047548 4:912919 Riddleet al.(2008) 4:1098782 Riddleet al. (2008) RRID:BDSC_84132
Df(4)8-M91 FBab0047542 4:910421 Riddleet al. (2008) 4:1098782 Riddleetal . (2008) RRID:BDSC_84135
Df(4)8-M167 FBab0047543 4:1031865 Riddleet al.(2008) 4:1098782 Riddleet al. (2008) RRID:BDSC_94691
Df(4)8-M175 FBab0047544 4:1062401 Riddleet al. (2008) 4:1098782 Riddleetal . (2008) RRID:BDSC_84134
Dffa)c3 FBab0028454 4:732424-777385 Podemski et al. (2004) Dff4)C3 isaterminal deletion disrupting bt and deleting all genes distal to it Podemski et al. (2004) RRID:BDSC_7083

° Dff4)sc” FBab0023008 Within PlexA This study All genes distal to the T{1,4)sc " breakpoint are absent when Dff4)sc " is separated from Ts(1Rt;4Rt)sc " RRID:BDSC_4055

° Dff4)sc " is our nickname for the Ts(1Lt;4Lt)sc " segregant from T(1;4)sc " that bears the fourth chromosome centrosome and the left end of the X chromosome. We isolated Dff4)sc " in a balanced stock in the absence of the Ts(1Rt;4Rt)sc ' segregant, which carries the right end of the 4th chromosome and the X chromosome centromere.
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ary Table 8. Control crosses

b

Mutations or deletions crossed” Phenotype Cytological order
Mutation or deletion FlyBase ID Stock RRID Mutation or deletion FlyBase ID Stock RRID Viability Fertility Adult morphology
Controls for chromosomal deletions

Df(4)4-M529 FBab0046970 RRID:BDSC_94692 Df{4)5-M263 FBab0046980 RRID:BDSC_84136 Lethal G
Df{4)5-M244 FBab0046981 RRID:BDSC_84133  Df{4)4-M529 FBab0046970 RRID:BDSC_94692 Lethal E
Df(4)5-M244 FBab0046981 RRID:BDSC_84133 Df(4)ED6382 FBab0037606 RRID:DGGR_150531 Lethal E
Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Df{4)ED6380 FBab0037604 RRID:DGGR_150529 Lethal F
Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Df{4)ED6382 FBab0037606 RRID:DGGR_150531 Lethal F
Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Igs”s FBal0135672  RRID:BDSC_42700 Lethal F
Df(4)5-M263 FBab0046980 RRID:BDSC_84136 /Igs?* FBal0325838  RRID:BDSC_76037 Lethal F
Df(4)8-M167 FBab0047543 RRID:BDSC_94691 ATPsynbeta 7% FBal0148507  RRID:BDSC_99055 Lethal M
Df(4)8-M167 FBab0047543 RRID:BDSC_94691 Df{4)8-M175 FBab0047544 RRID:BDSC_84134 Lethal M
Df(4)8-M167 FBab0047543 RRID:BDSC_94691 Df(4)C3 FBab0028454 RRID:BDSC_7083 Lethal M
Df(4)8-M167 FBab0047543 RRID:BDSC_94691  sv**°? FBal0015985 RRID:BDSC_658 Viable Femalefertile Rough eye (disarranged ommatidia) M
Df(4)8-M167 FBab0047543 RRID:BDSC_94691 sy PP FBal0015991  RRID:BDSC_2515 Viable Female fertile Glossy, misshapened eye M
Df(4)8-M167 FBab0047543 RRID:BDSC_94691  Zyx F015267%40 FBal0356730  RRID:BDSC_86431 Lethal M
Df(4)8-M175 FBab0047544 RRID:BDSC_84134 Df(4)C3 FBab0028454 RRID:BDSC_7083 Lethal N
Df(4)8-M175 FBab0047544 RRID:BDSC_84134  sv**°" FBal0015985  RRID:BDSC_658 Viable Femalefertile Rough eye (disarranged ommatidia) N
Df(4)8-M175 FBab0047544 RRID:BDSC_84134 sy PP FBal0015991  RRID:BDSC_2515 Viable Female fertile Glossy, misshapened eye N
Df(4)8-M318 FBab0047548 RRID:BDSC_84132  ATPsynbeta ““7*' FBal0148507  RRID:BDSC_99055 Lethal K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132 Df(4)8-M167 FBab0047543 RRID:BDSC_94691 Lethal K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132 Df(4)8-M175 FBab0047544 RRID:BDSC_84134 Lethal K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132  Df{4)8-M91 FBab0047542 RRID:BDSC_84135 Lethal K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132 Df(4)C3 FBab0028454 RRID:BDSC_7083 Lethal K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132  PlexAV?99%%? FBal0280754  RRID:BDSC_61741 Lethal K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132  sv***" FBal0015985  RRID:BDSC_658 Viable Femalefertile Rough eye (disarranged ommatidia) K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132 sy PP FBal0015991  RRID:BDSC_2515 Viable Female fertile Glossy, misshapened eye K
Df(4)8-M318 FBab0047548 RRID:BDSC_84132  Zyx CF015267640 FBal0356730  RRID:BDSC_86431 Lethal K
Df(4)8-M91 FBab0047542 RRID:BDSC_84135 ATPsynbeta *®7¢'¢ FBal0148507  RRID:BDSC_99055 Lethal L
Df(4)8-M91 FBab0047542 RRID:BDSC_84135 Df(4)8-M167 FBab0047543 RRID:BDSC_94691 Lethal L
Df(4)8-M91 FBab0047542 RRID:BDSC_84135 Df{4)8-M175 FBab0047544 RRID:BDSC_84134 Lethal L
Df(4)8-M91 FBab0047542 RRID:BDSC_84135 Df(4)C3 FBab0028454 RRID:BDSC_7083 Lethal L
Df(4)8-M91 FBab0047542 RRID:BDSC_84135  sv**°? FBal0015985 RRID:BDSC_658 Viable Femalefertile Rough eye (disarranged ommatidia) L
Df(4)8-M91 FBab0047542 RRID:BDSC_84135  Zyx CF01526764.0 FBal0356730  RRID:BDSC_86431 Lethal L
Df(4)c3 FBab0028454 RRID:BDSC_7083  ATPsynbeta “°7%*% FBal0148507  RRID:BDSC_99055 Lethal 0
Dff4)c3 FBab0028454 RRID:BDSC_7083 bt" FBal0027984 RRID:BDSC_4231 Lethal (0]
Df(4)c3 FBab0028454 RRID:BDSC_7083  Cadps'?%4*¢ FBal0303070 RRID:BDSC_60816 Lethal 0
Df(4)c3 FBab0028454 RRID:BDSC_7083  sv ! FBal0015985 RRID:BDSC_658 Viable Female fertile Rough eye (disarranged ommatidia) o]
Df{4)c3 FBab0028454 RRID:BDSC_7083 sy PP FBal0015991  RRID:BDSC_2515 Viable Female fertile Glossy, misshapened eye o
Df(4)c3 FBab0028454 RRID:BDSC_7083  unc-13¢ FBal0198125 RRID:BDSC_9549 Lethal o
Df(4)c3 FBab0028454 RRID:BDSC_7083  Zyx CF019267640 FBal0356730  RRID:BDSC_86431 Lethal 0
Df(4)ED6366 FBab0037590 RRID:BDSC_8067 pan2 FBal0059982  RRID:BDSC_4759 Lethal C
Df(4)ED6366 FBab0037590 RRID:BDSC_8067  pan’ FBal0059981  RRID:BDSC_4760 Lethal [«
Df(4)ED6369 FBab0037593 RRID:BDSC_9422  [gs?® FBal0325838  RRID:BDSC_76037 Lethal D
Df(4)ED6369 FBab0037593 RRID:BDSC_9422 pan3 FBal0059981 RRID:BDSC_4760 Lethal D
Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Df{4)ED6382 FBab0037606 RRID:DGGR_150531 Lethal |
Df{4)ED6380 FBab0037604 RRID:DGGR_150529 ey? FBal0003921 RRID:BDSC_648 Viable Femalefertile Small eye |
Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Gat *° FBal0361674  RRID:BDSC_90852 Lethal |
Df{4)ED6380 FBab0037604 RRID:DGGR_150529 /gs’”® FBal0135672  RRID:BDSC_42700 Lethal |
Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Igs” FBal0325838  RRID:BDSC_76037 Lethal |
Df(4)ED6380 FBab0037604 RRID:DGGR_150529 zfh2 "2 FBal0367988  RRID:BDSC_97216 Lethal |
Df(4)ED6382 FBab0037606 RRID:DGGR_150531 bt® FBal0001328  RRID:BDSC_638 Lethal H
Df(4)ED6382 FBab0037606 RRID:DGGR_150531 bt FBal0027984  RRID:BDSC_4231 Lethal H
Df(4)ED6382 FBab0037606 RRID:DGGR_150531 Df{4)C3 FBab0028454 RRID:BDSC_7083 Lethal H
Df{4)ED6382 FBab0037606 RRID:DGGR_150531 Df(4)02 FBab0029601 RRID:BDSC_7084 Lethal H
Df(4)ED6382 FBab0037606 RRID:DGGR_150531 eyz FBal0003921 RRID:BDSC_648 Viable Femalefertile Small eye H
Df(4)ED6382 FBab0037606 RRID:DGGR_150531 /gs*’* FBal0135672  RRID:BDSC_42700 Lethal H
Df{4)ED6382 FBab0037606 RRID:DGGR_150531 Igs” FBal0325838  RRID:BDSC_76037 Lethal H



Df(4)M101-62f
Dff4)M101-62f
Df(4)M101-62f
Df{4)M101-62f
Df{4)M101-62f
Df(4)M101-62f
Df{4)M101-62f
Df{4)M101-62f
Df{4)M101-63a
Df{4)02
Df(4)02
Dft4)02
Df(4)02
Dff4)02
Dff4)sc"
Dff4)sc"”
Df(4)sc"
Dff4)sc"
Dff4)sc"
Df(4)sc"
Dff4)sc"
Dff4)sc"”
Df{4)sc”
Dff4)sc"
Dff4)sc"”
ACbetG MI14795-DH.GT-TG4.1
ACl’betﬂ MI14795-DH.GT-TG4.1
ACfbetﬂ MI14795-DH.GT-TG4.1
ACbetG MI14795-DH.GT-TG4.1
ACl’betﬂ MI14795-DH.GT-TG4.1
Ank MB09683
CR70036-TG4.1

anne
MI04450

anne

Arf4 CR71015-K0-kG4
Aff4 CR71015-K0-kG4
Cﬂdps MI05877-DH.GT-TG4.1
Cﬂdps MI05877-DH.GT-TG4.1
CGl 674 MI10152
CG31998 V06163
CG32006 CR70476-kG4
CG32005 CR70476-kG4
CG33941 %957
CG33941 %957
CG33941 90937
CG33941 %%
CG33978 CR70478-TG4.1
CG33978 MI03508
€G33978 MI08362

Crk 9sRed

dati k®01667
dati k601667
dati k601667
dati k®01667
dpr7 MI05719-T64.1
dpr7 MI05719-T64.1

MI07186

dpr7

FBab0002960
FBab0002960
FBab0002960
FBab0002960
FBab0002960
FBab0002960
FBab0002960
FBab0002960
FBab0002961
FBab0029601
FBab0029601
FBab0029601
FBab0029601
FBab0029601
FBab0023008
FBab0023008
FBab0023008
FBab0023008
FBab0023008
FBab0023008
FBab0023008
FBab0023008
FBab0023008
FBab0023008
FBab0023008

FBal0371013
FBal0371013
FBal0371013
FBal0371013
FBal0371013
FBal0304618
FBal0368514
FBal0304701
FBal0392678
FBal0392678
FBal0371025
FBal0371025
FBal0303083
FBal0303039
FBal0386648
FBal0386648
FBal0228530
FBal0228530
FBal0228530
FBal0228526
FBal0390518
FBal0304696
FBal0303068
FBal0361675
FBal0221341
FBal0221341
FBal0221341
FBal0221341
FBal0337327
FBal0337327
FBal0303055

RRID:BDSC_9433
RRID:BDSC_9433
RRID:BDSC_9433
RRID:BDSC_9433
RRID:BDSC_9433
RRID:BDSC_9433
RRID:BDSC_9433
RRID:BDSC_9433
RRID:BDSC_1082
RRID:BDSC_7084
RRID:BDSC_7084
RRID:BDSC_7084
RRID:BDSC_7084
RRID:BDSC_7084
RRID:BDSC_4055
RRID:BDSC_4056
RRID:BDSC_4057
RRID:BDSC_4058
RRID:BDSC_4059
RRID:BDSC_4060
RRID:BDSC_4061
RRID:BDSC_4062
RRID:BDSC_4063
RRID:BDSC_4064
RRID:BDSC_4065

RRID:BDSC_93693
RRID:BDSC_93693
RRID:BDSC_93693
RRID:BDSC_93693
RRID:BDSC_93693
RRID:BDSC_62020
RRID:BDSC_94599
RRID:BDSC_61711
RRID:BDSC_600127
RRID:BDSC_600127
RRID:BDSC_93687
RRID:BDSC_93687
RRID:BDSC_60832
RRID:BDSC_60790
RRID:BDSC_97333
RRID:BDSC_97333
RRID:BDSC_85105
RRID:BDSC_85105
RRID:BDSC_85105
RRID:BDSC_95461
RRID:BDSC_98482
RRID:BDSC_61706
RRID:BDSC_60814
RRID:BDSC_90850
RRID:BDSC_14379
RRID:BDSC_14379
RRID:BDSC_14379
RRID:BDSC_14379
RRID:BDSC_78385
RRID:BDSC_78385
RRID:BDSC_60804

.1

cl

Df{4)ED6366
Df(4)M101-63a
JYaIpha CR70483-TG4.0
pan

pan’

PlexB k600878
PlexB MI1S559-DHGT-T64.1

1
cl

bt®

Df(4)8-M318
Df(4)8-M91
Df(4)c3

unc-13¢
ATPsynbeta ®7°*¢
bt I-b
Cadps
Df(4)8-M167
Df(4)8-M318
Df(4)02
PIEXA EY16548

PIEXA MB09499
spa-1

MI08448

SV

-pol
sy spapol

CR01526-T64.0

Zyx

Df(4)8-M167
Df(4)8-M175
Df(4)8-M318
Df(4)8-M91
Df(4)sc"
Ank MB09683
Df(4)ED6366
Df(4)ED6366
Df(4)c3
Df{4)sc"
Df(4)c3
Df{4)sc"
Df(4)ED6369
Df(4)ED6369
Df(4)ED6366
Df(4)ED6369
CG33941 %937
Df(4)ED6380
Df(4)ED6382
CG33941 %%
Df(4)ED6369
Df(4)ED6369
Df(4)ED6369
Df(4)ED6369
Df(4)4-M529
Df(4)5-M263
Df(4)ED6369
Df(4)5-M244
Df(4)5-M244
Df(4)ED6369
dpr7 MI07186

FBal0001644
FBab0037590
FBab0002961
FBal0386736
FBal0059982
FBal0059981
FBal0216740
FBal0371037
FBal0001644
FBal0001328
FBab0047548
FBab0047542
FBab0028454
FBal0198125
FBal0148507
FBal0027984
FBal0303070
FBab0047543
FBab0047548
FBab0029601
FBal0192220
FBal0280754
FBal0015985
FBal0015991
FBal0356730

RRID:BDSC_642
RRID:BDSC_8067
RRID:BDSC_1082
RRID:BDSC_97185
RRID:BDSC_4759
RRID:BDSC_4760
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_642
RRID:BDSC_638
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7083
RRID:BDSC_9549
RRID:BDSC_99055
RRID:BDSC_4231
RRID:BDSC_60816
RRID:BDSC_94691
RRID:BDSC_84132
RRID:BDSC_7084
RRID:BDSC_23097
RRID:BDSC_61741
RRID:BDSC_658
RRID:BDSC_2515
RRID:BDSC_86431

Controls for preexisting transgene insertions

FBab0047543
FBab0047544
FBab0047548
FBab0047542
FBab0023008
FBal0304618

FBab0037590
FBab0037590
FBab0028454
FBab0023008
FBab0028454
FBab0023008
FBab0037593
FBab0037593
FBab0037590
FBab0037593
FBal0228530

FBab0037604
FBab0037606
FBal0228526

FBab0037593
FBab0037593
FBab0037593
FBab0037593
FBab0046970
FBab0046980
FBab0037593
FBab0046981
FBab0046981
FBab0037593
FBal0303055

RRID:BDSC_94691
RRID:BDSC_84134
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_4059
RRID:BDSC_62020
RRID:BDSC_8067
RRID:BDSC_8067
RRID:BDSC_7083
RRID:BDSC_4059
RRID:BDSC_7083
RRID:BDSC_4059
RRID:BDSC_9422
RRID:BDSC_9422
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_85105
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_95461
RRID:BDSC_9422
RRID:BDSC_9422
RRID:BDSC_9422
RRID:BDSC_9422
RRID:BDSC_94692
RRID:BDSC_84136
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84133
RRID:BDSC_9422
RRID:BDSC_60804

Viable
Lethal
Lethal
Viable
Lethal
Lethal
Lethal
Lethal
Viable
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Viable
Viable
Lethal

Viable
Viable
Viable
Viable
Viable
Viable
Lethal
Viable
Lethal
Lethal
Lethal
Lethal
Viable
Lethal
Lethal
Lethal
Viable
Viable
Viable
Viable
Lethal
Lethal
Lethal
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable

Femalefertile

Female fertile. Male sterile.

Femalefertile

Femalefertile
Femalefertile

Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

Female fertile. Male fertile.

Femalefertile

Femalefertile

Female fertile. Male fertile.

Female fertile
Femalefertile

Female fertile. Male fertile.

Femalefertile
Femalefertile
Femalefertile
Femalefertile
Female fertile
Female fertile

Femalefertile. Male fertile.

Discontinuous wing veins

No overt visible phenotypes

Discontinuous wing veins

Rough eye (disarranged ommatidia)

Glossy, misshapened eye

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes

No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

W U U U U U U U U U U - - @>>>>>>D> D>

95
95
95
95
95
10
11
11
98
98

107

107
26
21
13
13
a7
47
47
a7
15
15
15
22
37
37
37
37
27
27
27



dpr7 MI07186
elF4G MI05019-T64.0
elF4G1 M03019-T64.0
elF4G1 M0s019-T64.0
Ephrin CR01621-T64.2
fd102¢ CR70946-KO-kG4
fd102¢ CR70946-KO-kG4
aw CR70482-T64.0
Gyfm‘m“z'md 1
Gyfckmmlz-rm 1

CR70565-TG4.1
Gyf’

Gnyromss
GnyumAss
Hcf/wains
HCerosns

MI03718
Hcf’
HCfM(l 1162-DH.GT-TG4.0

MI11162-DH.GT-TG4.0
Hcf'

‘MI11162-DH.GT-TG4.0
Hcf’

MED26 V800704
MED26 V800704

Df{4)CRIMIC-CR70944, Mpv17 F70944K0-4c4
Df{4)CRIMIC-CR70944, Mpv17 F70944 K046
Df{4)CRIMIC-CR70944, Mpv17 F70944-K0-c4
Df{4)CRIMIC-CR70944, Mpv17 F70944K04c4
Df{4)CRIMIC-CR70944, Mpv17 F70944 k0464

CR02262-TG4.1
myo

CR02262-TG4.1
myo

PIP4K CR70484-T64.0
PIp4K CR70484-T64.0
PIP4K CR70484-T64.0
PlexA MBO9499
PlexA MB09499
PMCAMI12515
PMCAM12515
PIMICA M12515-T64.2

PIMCAM12515°T64.2
Polr1G CR70943-K0-k64
Rnf11 MI14327-DH.GT-T64.0
Rnfl1 MI14327-DH.GT-T64.0
Slip1 CR02779-T64.0
ukar CR70473-T64.1
ukar CR70473-T64.1
Zip1028 CR70486-K0-T64.0

Zip102B CR70486-K0-TG4.0

FBal0303055
FBal0336085
FBal0336085
FBal0336085
FBal0356673
FBal0392714
FBal0392714
FBal0386753
FBal0340959
FBal0340959
FBal0390539
FBal0243105
FBal0243105
FBal0304698
FBal0304698
FBal0304698
FBal0371029
FBal0371029
FBal0371029
FBal0212488
FBal0212488
FBab0049402
FBab0049402
FBab0049402
FBab0049402
FBab0049402
FBal0366707
FBal0366707
FBal0386738
FBal0386738
FBal0386738
FBal0280754
FBal0280754
FBal0303100
FBal0303100
FBal0336050
FBal0336050
FBal0392681
FBal0371041
FBal0371041
FBal0375346
FBal0386720
FBal0386720
FBal0386713
FBal0386713

RRID:BDSC_60804
RRID:BDSC_76667
RRID:BDSC_76667
RRID:BDSC_76667
RRID:BDSC_86471
RRID:BDSC_600122
RRID:BDSC_600122
RRID:BDSC_97184
RRID:BDSC_79256
RRID:BDSC_79256
RRID:BDSC_79256
RRID:BDSC_31010
RRID:BDSC_31010
RRID:BDSC_62013
RRID:BDSC_62013
RRID:BDSC_62013
RRID:BDSC_93690
RRID:BDSC_93690
RRID:BDSC_93690
RRID:BDSC_23727
RRID:BDSC_23727
RRID:BDSC_600121
RRID:BDSC_600121
RRID:BDSC_600121
RRID:BDSC_600121
RRID:BDSC_600121
RRID:BDSC_92207
RRID:BDSC_92207
RRID:BDSC_97186
RRID:BDSC_97186
RRID:BDSC_97186
RRID:BDSC_61741
RRID:BDSC_61741
RRID:BDSC_60856
RRID:BDSC_60856
RRID:BDSC_76741
RRID:BDSC_76741
RRID:BDSC_600120
RRID:BDSC_93692
RRID:BDSC_93692
RRID:BDSC_94483
RRID:BDSC_97180
RRID:BDSC_97180
RRID:BDSC_97334
RRID:BDSC_97334

Df{4)ED6369
Df(4)8-M318
Df(4)8-M91
Df(4)02
Df{4)ED6380
Df(4)ED6380
Df{4)ED6382
Df{4)ED6380
Df(4)ED6382
Df(4)02
Df(4)02
Df(4)ED6382
Df(4)02
Df{4)4-M529
Df{4)5-M244
Df(4)5-M263
Df{4)4-M529
Df{4)5-M244
Df(4)5-M263
Df(4)ED6382
Df(4)02

Df{4)CRIMIC-CR70944, Mpv17 CF70944K0ket

Df(4)8-M318
Df(4)8-M91
Df(4)Cc3
Df4)sc"
Df(4)ED6380
Df(4)ED6382
Df(4)c3
Df{4)sc"
Df(4)8-M318
Df(4)8-M318
Df(4)8-M91
Df{4)5-M244
Df(4)ED6369
Df(4)5-M244
Df{4)ED6369
Df(4)8-M318
Df(4)5-M244
Df(4)ED6369
Df(4)ED6380
Df(4)c3
Df{4)sc "
Df(4)ED6369
ZIPIUZB CR70486-KO-TG4.0

FBab0037593
FBab0047548
FBab0047542
FBab0029601
FBab0037604
FBab0037604
FBab0037606
FBab0037604
FBab0037606
FBab0029601
FBab0029601
FBab0037606
FBab0029601
FBab0046970
FBab0046981
FBab0046980
FBab0046970
FBab0046981
FBab0046980
FBab0037606
FBab0029601
FBab0049402
FBab0047548
FBab0047542
FBab0028454
FBab0023008
FBab0037604
FBab0037606
FBab0028454
FBab0023008
FBab0047548
FBab0047548
FBab0047542
FBab0046981
FBab0037593
FBab0046981
FBab0037593
FBab0047548
FBab0046981
FBab0037593
FBab0037604
FBab0028454
FBab0023008
FBab0037593
FBal0386713

RRID:BDSC_9422
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7084
RRID:DGGR_150529
RRID:DGGR_150529
RRID:DGGR_150531
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_7084
RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_94692
RRID:BDSC_84133
RRID:BDSC_84136
RRID:BDSC_94692
RRID:BDSC_84133
RRID:BDSC_84136
RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_600121
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7083
RRID:BDSC_4065
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_84132
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_84133
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_9422
RRID:BDSC_84132
RRID:BDSC_84133
RRID:BDSC_9422
RRID:DGGR_150529
RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_9422
RRID:BDSC_97334

Viable
Lethal
Lethal
Lethal
Viable
Viable
Viable
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable

Femalefertile

Female fertile
Femalefertile
Femalefertile

Femalefertile
Femalefertile
Female fertile
Femalefertile
Femalefertile
Female fertile
Femalefertile
Femalefertile
Female fertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Female fertile. Male fertile.
Female fertile. Male fertile.
Femalefertile. Male fertile.
Female fertile. Male fertile.
Female fertile. Male fertile.

Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.

No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

27
79
79
79
54
73
73
63
75
75
75
75
75
36
36
36
36
36
36
71
71
89
89
89
89
89
67
67
104
104
104
87
87
35
35
35
35
90
34
34
65
99
99
33
33

“The Df(4)ED6380 and Df{4)ED6369 stocks obtained from the Kyoto and Bloomington stock centers were trisomic for chromosome 4. The deletions were isolated in disomic stocks prior to their use in complementation tests. The Df(4)ED6382 stock obtained from the Kyoto Stock

Center was trisomic for chromosome 4, but could be used in complementation tests without converting it to a disomic stock. The Mpv17

exon of the noncoding RNA gene asRNA:CR44031 .

CR70944-K0KG4

® This column may be used to sort the deletions in column A by the cytological order shown in Supplementary Table 6 and/or to sort the allelesin column A by the cytological order of the genes mutated (see Supplementary Table 1)

mutation was caused by the breakpoints of the two-gene deletion Df{4)CRIMIC-CR70944 , which also deletes most of the large



y Table 9. Crosses

hemizygous or

f CRISPR-induced

Mutation tested” Tester deletion or mutation®” Phenotype Cytological order®
FlyBase ID RRID Kyoto RRID or deletion FlyBase ID Stock RRID Viability Fertility Adult

4T FBal0397362 RRID:BDSC_602203 RRID:DGGR_119169 Dff4)02 FBab0029601  RRID:BDSC_7084 Viable Femalefertile No overt visible phenotypes 81
4T FBal0397362 RRID:BDSC_602203 RRID:DGGR_119169 Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Viable Femalefertile No overt visible phenotypes 81
4ETH FBal0397362 RRID:BDSC_602203 RRID:DGGR_119169 Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Viable Femalefertile No overt visible phenotypes 81
4ET® FBal0405951 RRID:BDSC_605780 Not yet available Df{4)02 FBab0029601  RRID:BDSC_7084 Viable Female fertile No overt visible phenotypes 81
4ET® FBal0405951 RRID:BDSC_605780 Not yet available Df{4)8-M318 FBab0047548  RRID:BDSC_84132 Viable Femalefertile No overt visible phenotypes 81
4ET® FBal0405951 RRID:BDSC_605780 Not yet available Df{4)8-M91 FBab0047542  RRID:BDSC_84135 Viable Female fertile No overt visible phenotypes 81
Abcd1* FBal0397358 RRID:BDSC_602199 RRID:DGGR_119165 Df(4)ED6366 FBab0037590  RRID:BDSC_8067 Viable Femalefertile No overt visible phenotypes 19
Actbeta” FBal0406210 Not yet available Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Viable Female fertile No overt visible phenotypes 95
Actbeta” FBal0406210 Not yet available Df{4)8-M91 FBab0047542  RRID:BDSC_84135 Viable Female fertile No overt visible phenotypes 95
Actbeta” FBal0406210 Not yet available Df(4)8-M167 FBab0047543  RRID:BDSC_94691 Viable Female fertile No overt visible phenotypes 95
Actbeta” FBal0406210 Not yet available Df(4)8-M175 FBab0047544  RRID:BDSC_84134 Viable Female fertile No overt visible phenotypes 95
Actbeta” FBal0406210 Not yet available Dff4)sc" FBab0023008  RRID:BDSC_4055 Viable Female fertile No overt visible phenotypes 95
Actbeta® FBal0405952 RRID:BDSC_605781 Not yet available Df(4)8-M175 FBab0047544  RRID:BDSC_84134 Lethal 95
Actbeta® FBal0405952 RRID:BDSC_605781 Not yet available Df(4)c3 FBab0028454  RRID:BDSC_7083 Lethal 95
Actbeta® FBal0405952 RRID:BDSC_605781 Not yet available Dffd)sc” FBab0023008  RRID:BDSC_4055 Lethal 95
Ank* FBal0397355 RRID:BDSC_602194 RRID:DGGR_119160 Df{4)ED6366 FBab0037590  RRID:BDSC_8067 Viable Femalefertile No overt visible phenotypes 10
anne® FBal0397356 RRID:BDSC_602197 RRID:DGGR_119163 Df(4)ED6366 FBab0037590  RRID:BDSC_8067 Lethal 11
anne® FBal0397356 RRID:BDSC_602197 RRID:DGGR_119163 anne “R70036 L FBal0368514  RRID:BDSC_94599 Lethal 11
anne® FBal0404786 RRID:BDSC_605312 Not yet available Df(4)ED6366 FBab0037590  RRID:BDSC_8067 Lethal 11
anne® FBal0404786 RRID:BDSC_605312 Not yet available anne 70036 TE1 FBal0368514  RRID:BDSC_94599 Lethal 11
anne® Df(4)ED6366 FBab0037590  RRID:BDSC_8067 Lethal 11
apolpp® FBal0392553 RRID:BDSC_600262 RRID:DGGR_119073 Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Viable Femalefertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_600262  RRID:DGGR_119073 Df(4)8-M175 FBab0047544  RRID:BDSC_84134 Viable Female fertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_600262  RRID:DGGR_119073 Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Viable Female fertile No overt visible phenotypes 94
apolpp ® FBal0392553 RRID:BDSC_600262 RRID:DGGR_119073 Df(4)8-M167 FBab0047543  RRID:BDSC_94691 Viable Female fertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_600262 RRID:DGGR_119073 Dff4)sc" FBab0023008  RRID:BDSC_4055 Viable Female fertile No overt visible phenotypes 94
apolpp’ FBal0404799 RRID:BDSC_605313 Not yet available Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Viable Female fertile No overt visible phenotypes 94
apolpp’ FBal0404799 RRID:BDSC_605313 Not yet available Df(4)8-M175 FBab0047544  RRID:BDSC_84134 Viable Female fertile No overt visible phenotypes 94
apolpp’ FBal0404799 RRID:BDSC_605313 Not yet available Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Viable Female fertile No overt visible phenotypes 94
apolpp’ FBal0404799 RRID:BDSC_605313 Not yet available Df(4)8-M167 FBab0047543  RRID:BDSC_94691 Viable Female fertile No overt visible phenotypes 94
Arfa? FBal0405953 RRID:BDSC_605782  Not yet available Df4)c3 FBab0028454  RRID:BDSC_7083 Lethal 98
Arfa” FBal0405953 RRID:BDSC_605782 Not yet available Dffd)sc” FBab0023008  RRID:BDSC_4055 Lethal 98
Arfat FBal0405953 RRID:BDSC_605782 Not yet available Arfg CR71015K0 463 FBal0392678  RRID:BDSC_600127 Lethal 98
Arla? FBal0406190 Df(4)ED6366 FBab0037590  RRID:BDSC_8067 Viable Female fertile No overt visible phenotypes 17
ATPsynbeta®  FBal0404781 RRID:BDSC_605314 Not yet available Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Lethal 91
ATPsynbeta®  FBal0404781 RRID:BDSC_605314 Not yet available Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Lethal 91
ATPsynbeta®  FBal0404781 RRID:BDSC_605314 Not yet available Df(4)8-M167 FBab0047543  RRID:BDSC_94691 Lethal 91
ATPsynbeta®  FBal0404781 RRID:BDSC_605314  Not yet available Dff4)sc" FBab0023008  RRID:BDSC_4055 Lethal 91
ATPsynbeta®  FBal0404781 RRID:BDSC_605314 Not yet available ATPsynbeta *07618 FBal0148507  RRID:BDSC_99055 Lethal 91
bt* FBal0400124 RRID:BDSC_603547 RRID:DGGR_119193 Df(4)02 FBab0029601  RRID:BDSC_7084 Lethal 69
bt" FBal0400124 RRID:BDSC_603547 RRID:DGGR_119193 Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Lethal 69
bt* FBal0400124 RRID:BDSC_603547 RRID:DGGR_119193 bt FBal0027984 RRID:BDSC_4231 Lethal 69
bt" FBal0400124 RRID:BDSC_603547 RRID:DGGR_119193 Df4)c3 FBab0028454  RRID:BDSC_7083 Lethal 69
bt FBal0406205 Not yet available Df(4)02 FBab0029601  RRID:BDSC_7084 Viable Femalefertile No overt visible phenotypes 69
bt FBal0406205 Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 69
bt FBal0406205 Not yet available bt FBal0027984 RRID:BDSC_4231 Viable Femalefertile No overt visible phenotypes 69
Cadps® Dff4)sc" FBab0023008  RRID:BDSC_4055 Lethal 107
Cadps® Df(4)02 FBab0029601  RRID:BDSC_7084 Lethal 107
Cadps® CadpsM°#448 FBal0303070  RRID:BDSC_60816 Lethal 107
Cadps® Cadps “105877-0neTT68.1 FBal0371025  RRID:BDSC_93687 Lethal 107
Cadps® Cadps "1?877-0neT 1601 FBal0371025  RRID:BDSC_93687 Lethal 107
Cadps® Dff4)sc” FBab0023008  RRID:BDSC_4055 Lethal 107
Cadps® Df(4)02 FBab0029601  RRID:BDSC_7084 Lethal 107
Cadps® Cadps "°#44¢ FBal0303070  RRID:BDSC_60816 Lethal 107
CaMKI™ FBal0404780 RRID:BDSC_605315 Not yet available Df{4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 44
CaMKi® FBal0404780 RRID:BDSC_605315 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 44
CaMKI® FBal0404780 RRID:BDSC_605315 Not yet available Df{4)5-M263 FBab0046980  RRID:BDSC_84136 Viable Female fertile No overt visible phenotypes 44
CaMKi' FBal0405954 RRID:BDSC_605783 Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 44
CaMKI' FBal0405954 RRID:BDSC_605783 Not yet available Df{4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Female fertile No overt visible phenotypes 44
CaMKI' FBal0405954 RRID:BDSC_605783  Not yet available Df(4)5-M263 FBab0046980  RRID:BDSC_84136 Viable Femalefertile No overt visible phenotypes a4
CG11360° FBal0404794 RRID:BDSC_605316 Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 66
€G11360° FBal0404794 RRID:BDSC_605316 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 66
CG1674° FBal0405955 RRID:BDSC_605784 Not yet available Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 26
€G1909* FBal0406202 Not yet available Df{4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Femalefertile No overt visible phenotypes 55
€G1909* FBal0406202 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 55
C€G1909° FBal0405956 RRID:BDSC_605785 Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 55
€G1909° FBal0405956 RRID:BDSC_605785 Not yet available Df{4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 55
€G31998* Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Lethal 21
€G31998°¢ FBal0405957 RRID:BDSC_605786 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Lethal 21
€G31998°  FBal0405957 RRID:BDSC_605786  Not yet available €G319981°1% FBal0303039  RRID:BDSC_60790 Lethal 21
€G31998° FBal0405958 RRID:BDSC_605787 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Lethal 21
€G31998° FBal0405958 RRID:BDSC_605787 Not yet available C€G31998 %163 FBal0303039  RRID:BDSC_60790 Lethal 21
€G31999°¢ FBal0406192 Not yet available Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 23
€G32017° FBal0406212 Not yet available Df{4)c3 FBab0028454  RRID:BDSC_7083 Viable Female fertile No overt visible phenotypes 100
€G32017° FBal0406212 Not yet available Dff4)sc " FBab0023008  RRID:BDSC_4055 Viable Female fertile No overt visible phenotypes 100
€G32017°  FBal0405959 RRID:BDSC_605788  Not yet available Df4)c3 FBab0028454  RRID:BDSC_7083 Viable Femalefertile No overt visible phenotypes 100
€G32017°¢ FBal0405959 RRID:BDSC_605788 Not yet available Dff4)sc" FBab0023008  RRID:BDSC_4055 Viable Female fertile No overt visible phenotypes 100
€G32017" FBal0405960 RRID:BDSC_605789 Not yet available Df4)c3 FBab0028454  RRID:BDSC_7083 Viable Femalefertile No overt visible phenotypes 100
€G32017"  FBal0405960 RRID:BDSC_605789  Not yet available Dff4)sc" FBab0023008  RRID:BDSC_4055 Viable Femalefertile No overt visible phenotypes 100
CG33521°¢ FBal0404798 RRID:BDSC_605317 Not yet available Df(4)c3 FBab0028454  RRID:BDSC_7083 Viable Female fertile No overt visible phenotypes 103
€G33521€  FBal0404798 RRID:BDSC_605317  Not yet available Dff4)sc" FBab0023008  RRID:BDSC_4055 Viable Femalefertile No overt visible phenotypes 103
€G33978° Df(4)ED6366 FBab0037590  RRID:BDSC_8067 Lethal 15
€G33978° Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Lethal 15
ci€ FBal0404782 RRID:BDSC_605318 Not yet available Df(4)M101-63a FBab0002961  RRID:BDSC_1082 Lethal 5
ci© FBal0404782 RRID:BDSC_605318  Not yet available Df(4)M101-62f FBab0002960  RRID:BDSC_9433 Lethal 5
ci FBal0406189 Not yet available cit FBal0001644 RRID:BDSC_642 Viable Female fertile No overt visible phenotypes 5
ci® FBal0406189 Not yet available Df(4)M101-62f FBab0002960  RRID:BDSC_9433 Viable Female fertile No overt visible phenotypes 5
crk® FBal0405961 RRID:BDSC_605790 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Lethal 22
crk® FBal0405961 RRID:BDSC_605790 Not yet available Crk e FBal0361675 RRID:BDSC_90850 Lethal 22
crk® FBal0406191 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 22
crk® FBal0406191 Not yet available Crk " FBal0361675 RRID:BDSC_90850 Viable Female fertile No overt visible phenotypes 22
dpr7* FBal0406194 Not yet available Df(4)ED6366 FBab0037590  RRID:BDSC_8067 Viable Female fertile No overt visible phenotypes 27
Dyrk3* Dff4)sc" FBab0023008  RRID:BDSC_4055 Lethal 108
Dyrk3* Dff4)c3 FBab0028454  RRID:BDSC_7083 Lethal 108
Dyrk3® Dff4)sc " FBab0023008  RRID:BDSC_4055 Lethal 108
Dyrk3® Df(4)c3 FBab0028454  RRID:BDSC_7083 Lethal 108
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PMCA® FBal0404791 RRID:BDSC_605327 Not yet available Dff4)5-M244 FBab0046981  RRID:BDSC_84133 Lethal 35

PMCA® FBal0404791 RRID:BDSC_605327 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Lethal 35
PMCA® FBal0404791 RRID:BDSC_605327 Not yet available PMCAM12515 FBal0303100  RRID:BDSC_60856 Lethal 35
PMCA® FBal0404791 RRID:BDSC_605327 Not yet available PMCAM12515°764.2 FBal0336050  RRID:BDSC_76741 Lethal 35
Ppur-a® FBal0392554 RRID:BDSC_600263 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 52
pur-a® FBal0392554 RRID:BDSC_600263 Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Femalefertile No overt visible phenotypes 52
Rad23’ FBal0404788 RRID:BDSC_605328 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 32
Rad23° Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 32
Rad23°® FBal0397360 RRID:BDSC_602201 RRID:DGGR_119167 Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 32
Rad23° FBal0406197 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 32
RhoGAP102A” FBal0397359 RRID:BDSC_602200 RRID:DGGR_119166 Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 28
RhoGAP102A° FBal0406195 Not yet available Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 28
RhoGAP102A® FBal0405970 RRID:BDSC_605799 Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 28
Rnf11* FBal0404789 RRID:BDSC_605329 Not yet available Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 34
Rnf11 4 FBal0404789 RRID:BDSC_605329 Not yet available DF(4)5-M244 FBab0046981  RRID:BDSC_84133 Viable Femalefertile No overt visible phenotypes 34
Rnf11° Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 34
Rnf11°® DF(4)5-M244 FBab0046981  RRID:BDSC_84133 Viable Female fertile No overt visible phenotypes 34
Rnf11" FBal0404790 RRID:BDSC_605330  Not yet available Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 34
Rnf11" FBal0404790 RRID:BDSC_605330 Not yet available DF(4)5-M244 FBab0046981  RRID:BDSC_84133 Viable Femalefertile No overt visible phenotypes 34
Slip1* FBal0392557 Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile. Male fertile. No overt visible phenotypes 65
Slip1* FBal0392557 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Female fertile. Male fertile. No overt visible phenotypes 65
Sox102F* FBal0406207 Not yet available Df{4)02 FBab0029601  RRID:BDSC_7084 Viable Femalefertile No overt visible phenotypes 72
Sox102F® FBal0406207 Not yet available Df{4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 72
Sox102F° FBal0400123 RRID:BDSC_603546 RRID:DGGR_119192 Df(4)02 FBab0029601  RRID:BDSC_7084 Viable Femalefertile No overt visible phenotypes 72
Sox102F€ FBal0400123 RRID:BDSC_603546 RRID:DGGR_119192 Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Femalefertile No overt visible phenotypes 72
sv® Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Lethal 96
sv® Df{4)8-M175 FBab0047544  RRID:BDSC_84134 Lethal 96
sv® Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Lethal 96
sv® Df(4)8-M167 FBab0047543  RRID:BDSC_94691 Lethal 96
sv® Df{4)sc” FBab0023008  RRID:BDSC_4055 Lethal 96
sv® sysparel FBal0015991 RRID:BDSC_2515 Viable Female fertile Rough eye (disarranged ommatidia) 96
svf FBal0405971 RRID:BDSC_605800 Not yet available Df{4)8-M318 FBab0047548  RRID:BDSC_84132 Lethal 96
sv’ FBal0405971 RRID:BDSC_605800 Not yet available Df(4)8-M175 FBab0047544  RRID:BDSC_84134 Lethal 96
svf FBal0405971 RRID:BDSC_605800 Not yet available Df{4)8-M91 FBab0047542  RRID:BDSC_84135 Lethal 96
sv’ FBal0405971 RRID:BDSC_605800 Not yet available Df(4)8-M167 FBab0047543  RRID:BDSC_94691 Lethal 96
' FBal0405971 RRID:BDSC_605800  Not yet available Dff4)sc" FBab0023008  RRID:BDSC_4055 Lethal %
svh FBal0405971 RRID:BDSC_605800 Not yet available syt FBal0015985 RRID:BDSC_658 Viable Femalefertile No overt visible phenotypes 96
sv’ FBal0405971 RRID:BDSC_605800 Not yet available syeore! FBal0015991 RRID:BDSC_2515 Viable Femalefertile No overt visible phenotypes 96
Syt7° FBal0400122 RRID:BDSC_603545 RRID:DGGR_119191 Df(4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 31
Taf3* FBal0400120 RRID:BDSC_603543 RRID:DGGR_119189 Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Lethal 45
Taf3 . FBal0400120 RRID:BDSC_603543 RRID:DGGR_119189 Df{4)ED6380 FBab0037604  RRID:DGGR_150529 Lethal 45
Taf3" FBal0406200 Not yet available Df{4)5-M263 FBab0046980  RRID:BDSC_84136 Viable Female fertile No overt visible phenotypes 45
Taf3* FBal0406200 Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 45
Taf3" FBal0406200 Not yet available Df{4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Female fertile No overt visible phenotypes 45
Tdg FBal0404801 RRID:BDSC_605331  Not yet available Df{4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Femalefertile No overt visible phenotypes 50
Tdg © FBal0404801 RRID:BDSC_605331  Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 50
Tdg ® Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 50
Tdg° Df{4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 50
Tdg " FBal0405972 RRID:BDSC_605801  Not yet available Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Femalefertile No overt visible phenotypes 50
Tdg" FBal0405972 RRID:BDSC_605801 Not yet available Df{4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Female fertile No overt visible phenotypes 50
Tdg' FBal0406201 Not yet available Df{4)ED6382 FBab0037606  RRID:DGGR_150531 Viable Femalefertile No overt visible phenotypes 50
Tdg' FBal0406201 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 50
Escapers have missing ocelli and ocellar bristles and clefts
toy” FBal0404797 RRID:BDSC_605332  Not yet available Df{4)02 FBab0029601  RRID:BDSC_7084 Partial lethality in the dorsal head capsule” 86
toy” FBal0404797 RRID:BDSC_605332 Not yet available Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Lethal 86
toyA FBal0404797 RRID:BDSC_605332 Not yet available Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Lethal 86
Escapers have missing ocelli and ocellar bristles and clefts
toy® FBal0406209 Not yet available Df(4)02 FBab0029601  RRID:BDSC_7084 Partial lethality in the dorsal head capsule” 86
toy® FBal0406209 Not yet available Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Lethal 86
toy® FBal0406209 Not yet available Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Lethal 86
toy € FBal0400121 RRID:BDSC_603544 RRID:DGGR_119190 Df(4)02 FBab0029601  RRID:BDSC_7084 Lethal 86
toy© FBal0400121 RRID:BDSC_603544 RRID:DGGR_119190 Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Lethal 86
toy € FBal0400121 RRID:BDSC_603544 RRID:DGGR_119190 Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Lethal 86
ukar® FBal0406211 Not yet available Dff4)c3 FBab0028454  RRID:BDSC_7083 Viable Femalefertile No overt visible phenotypes 99
ukar® FBal0406211 Not yet available Dff4)sc" FBab0023008  RRID:BDSC_4055 Viable Female fertile No overt visible phenotypes 99
unc-13€ FBal0406208 Not yet available Df(4)o2 FBab0029601  RRID:BDSC_7084 Viable Femalefertile No overt visible phenotypes 76
unc-13°¢ FBal0406208 Not yet available Df{4)8-M91 FBab0047542  RRID:BDSC_84135 Viable Female fertile No overt visible phenotypes 76
unc-13 FBal0406208 Not yet available unc-13 FBal0198125 RRID:BDSC_9549 Viable Femalefertile No overt visible phenotypes 76
¢ I ilabl ¢ I iabl le fertil isible ph
yellow-h*" FBal0397357 RRID:BDSC_602198 RRID:DGGR_119164 Df{4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 24
yellow-h° FBal0404787 RRID:BDSC_605333  Not yet available Df4)ED6369 FBab0037593  RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 24
2fh2* 2fh2""2 FBal0367988  RRID:BDSC_97216 Lethal 49
2h2 Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Lethal 49
2h2 Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Lethal 49
221" FBal0392552 RRID:BDSC_600261 RRID:DGGR_119072 2fh2""? FBal0367988  RRID:BDSC_97216 Lethal 49
2h2 54 FBal0392552 RRID:BDSC_600261  RRID:DGGR_119072 Df(4)ED6382 FBab0037606  RRID:DGGR_150531 Lethal 49
2h2°1" FBal0392552 RRID:BDSC_600261 RRID:DGGR_119072 Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Lethal 49
2fh2* FBal0405973 RRID:BDSC_605802 Not yet available 2fh2"2 FBal0367988  RRID:BDSC_97216 Lethal 49
2h2* FBal0405973 RRID:BDSC_605802 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Lethal 49
2h2° FBal0404792 RRID:BDSC_605334 Not yet available 2fh2""? FBal0367988  RRID:BDSC_97216 Lethal 49
2h2° FBal0404792 RRID:BDSC_605334 Not yet available Df(4)ED6380 FBab0037604  RRID:DGGR_150529 Lethal 49
Zyx® Df(4)8-M318 FBab0047548  RRID:BDSC_84132 Viable Female fertile No overt visible phenotypes 93
ZyXD Df(4)8-M91 FBab0047542  RRID:BDSC_84135 Viable Femalefertile No overt visible phenotypes 93
Zyx° Df(4)8-M167 FBab0047543  RRID:BDSC_94691 Viable Femalefertile No overt visible phenotypes 93
Zyx® Dff4)sc" FBab0023008  RRID:BDSC_4055 Viable Female fertile No overt visible phenotypes 93
Zyx” Zyx CRo1526T54.0 FBal0356730  RRID:BDSC_86431 Viable Female fertile No overt visible phenotypes 93

“ FlyBase IDs have not yet been assigned to some alleles. In general, new mutations were complementation tested before stock samples were sent to the Kyoto or Bloomington stock centers for distribution; nevertheless, we have shown the Kyoto and Bloomington RRIDs for

convenience. Alleles with RRIDs listed as "Not yet available" have stocks being prepared for distribution at the corresponding stock center. Those alleles without RRIDs will either not be distributed by the corresponding stock center or the stocks have yet to be processed into

® Table 9 shows control crosses demonstrating the integrity of tester stocks. The footnotes to Table S9 provide information about the Dff4)ED6369, Df{4)ED6380, Df(4)ED6382 and Df(4)sc ™ stocks.

“This column may be used to sort alleles/rows by the cytological order of the genes mutated (see Supplementary Table 1)

@ podemski et al. (2004) placed the distal Dff4)02 breakpoint upstream of toy. The hypomorphic toy phenotypes seen when Df(4)02 is combined with presumptively null toy alleles suggests that Df{4)02 either deletes toy regulatory sequences or it subjects toy to position-effect suppression.

References
Podemski, L., R. Sousa-Neves, J. L. Marsh and J. Locke, 2004 Molecular mapping of deletion bri intson chr 4 of Drosophil ! . Chr 112:381-388.




Supplementary Table 10. Homozygous and hemizygous mutant phenotypes

Allele FlyBase 1D Allele type Homozygous phenotype’ Hemizygous phenotype” Cytological order®
Viability Fertility Adult morphology Viability Fertility Adult morphology
4E-T* FBal0397362 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 81
4E-TP FBal0405951 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 81
Abcd1” FBal0397358 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 19
Actbeta” FBal0406210 In-framedeletion Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 95
Actbeta® FBal0405952 Truncation Lethal Lethal 95
Ank* FBal0397355 Truncation Viable Female fertile No overt visible phenotypes Viable Female fertile No overt visible phenotypes 10
anne® FBal0397356 Truncation Lethal Lethal 11
anne® FBal0404786 Truncation Lethal Lethal 11
anne® Truncation Lethal Lethal 11
apolpp® FBal0392553 Truncation Lethal Lethal 94
apolpp’ FBal0404799 In-frame deletion Lethal Lethal 94
Arfa* FBal0405953 Truncation Lethal Lethal 98
Arl4* FBal0406190 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 17
ATPsynbeta © FBal0404781 Truncation Lethal Lethal 91
pt# FBal0400124 Truncation Lethal Lethal 69
bt € FBal0406205 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 69
Cadps® Truncation Lethal Lethal 107
Cadps® Molecularly uncharacterized Lethal Lethal 107
CAMKI* FBal0404780 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 44
CAMKI' FBal0405954 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 44
C€G11360° FBal0404794 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 66
CG1674°F FBal0405955 Truncation Lethal Viable Femalefertile No overt visible phenotypes 26
€G1909* FBal0406202 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 55
€G1909° FBal0405956 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 55
€G31998" Truncation Lethal Lethal 21
C€G31998¢  FBal0405957 Truncation Lethal Lethal 21
€G31998° FBal0405958 Truncation Lethal Lethal 21
€G31999 ¢ FBal0406192 In-framedeletion Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 23
€G32017° FBal0406212 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 100
€G32017°F FBal0405959 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 100
€G32017" FBal0405960 Truncation Partial lethality Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 100
€G33521°¢ FBal0404798 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 103
€G33978° Truncation Lethal Lethal 15
ci€ FBal0404782 Truncation Lethal Lethal 5
cit FBal0406189 In-framedeletion Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 5
Crk*t FBal0405961 Truncation Lethal Lethal 22
Crk® FBal0406191 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 22
dpr7* FBal0406194 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 27
Dyrk3* Molecularly uncharacterized Lethal Lethal 106
Dyrk3°® Molecularly uncharacterized Lethal Lethal 106
Dyrk3 € Molecularly uncharacterized Lethal Lethal 106
elF4G1°® Truncation Lethal Lethal 79
elF4G1°* Truncation Lethal Lethal 79
Ekar© FBal0406203 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 62
Eph* FBal0405962 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 58
Eph FBal0404793 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 58



Eph'
Ephrin®
ey’

ey’
fd102c®
Gyf®
Gyf"
Hef*
Hcf€
JYalpha'
JYalpha*
JYalpha®
Kif3c*

MED26*
mGluR”
mGluR®
mGluR©
mGluR*
Mitf*
Mitf€
myo*
myo €
ND-49*
ik
Nfi
Nfi €
NfI®
Nfi £
onecut ®
onecut "
onecut'

PMCA®
Pur-a®
Rad23?
Rad23°
Rad23°
Rad23°®
RhoGAP102A*
RhoGAP102A*®
RhoGAP102A*®
Rnf11*
Rnf11*
Rnf11°*

FBal0392555
FBal0404795
FBal0397354
FBal0405963
FBal0404796
FBal0405964
FBal0406198
FBal0397363
FBal0404783
FBal0406188
FBal0404784
FBal0404800
FBal0406199
FBal0397361
FBal0405965
FBal0406206

FBal0405966

FBal0405967

FBal0406204

FBal0392556

FBal0404779
FBal0405968

FBal0397364
FBal0404785
FBal0405969
FBal0404791
FBal0392554
FBal0404788

FBal0397360
FBal0406197
FBal0397359
FBal0406195
FBal0405970
FBal0404789

FBal0404790

Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
In-frame deletion
Truncation
Truncation
In-frame deletion
Truncation
In-frame deletion
In-frame deletion
Truncation
Truncation
In-frame deletion
Truncation
Truncation
Truncation
Truncation
Molecularly uncharacterized
Molecularly uncharacterized
In-frame deletion
Truncation
In-frame deletion
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
Truncation
In-frame deletion
Truncation
In-frame deletion
Truncation
Truncation
Truncation
Truncation

Viable
Viable
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Lethal
Viable
Viable
Viable
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Lethal
Lethal
Viable
Lethal
Viable
Lethal
Lethal
Lethal
Lethal
Lethal
Viable
Viable
Viable
Lethal
Lethal
Lethal
Lethal
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable

Female fertile
Female fertile

Female fertile. Male sterile.
Female fertile. Male Fertile.
Female fertile. Male sterile.

Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile

Female fertile

Female fertile

Female fertile
Female fertile
Female fertile

Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile
Female fertile

No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes

No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

Viable
Viable
Mostly lethal
Mostly lethal
Viable
Viable
Viable
Viable
Lethal
Viable
Viable
Viable
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Lethal
Lethal
Viable
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Lethal
Lethal
Lethal
Lethal
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable

Femalefertile
Femalefertile

Femalefertile
Femalefertile
Femalefertile
Femalefertile

Female fertile. Male sterile.
Femalefertile. Male fertile.
Femalefertile. Male sterile.

Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

Femalefertile

Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

No overt visible phenotypes
No overt visible phenotypes
Small or absent eye
Small or absent eye
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

58
54
68
68
73
75
75
36
36



Slip1* FBal0392557 In-frame deletion Viable Female fertile. Male sterile. No overt visible phenotypes Viable Femalefertile. Male fertile. ~ No overt visible phenotypes 65
Sox102F® FBal0406207 In-framedeletion Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 72
Sox102F¢ FBal0400123 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 72
sv? Truncation Lethal Lethal 96
svf FBal0405971 In-framedeletion Lethal Lethal 96
syt7® FBal0400122 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 31
Taf3* FBal0400120 Truncation Lethal Lethal 45
Taf3 " FBal0406200 In-framedeletion Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 45
Tdg © FBal0404801 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 50
Tdg° Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 50
Tdg© FBal0405972 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 50
Tdg' FBal0406201 In-framedeletion Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 50
toy” FBal0404797 Truncation Lethal Lethal 86
toy® FBal0406209 In-framedeletion Lethal Lethal 86
toy € FBal0400121 Truncation Lethal Lethal 86
ukar® FBal0406211 In-framedeletion Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 99
unc-13°€ FBal0406208 In-framedeletion Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 76
yellow-h* FBal0397357 Truncation Viable Femalefertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 24
yellow-h®° FBal0404787 Truncation Viable Female fertile No overt visible phenotypes Viable Femalefertile No overt visible phenotypes 24
2fh2 Truncation Lethal Lethal 49
2fh2 1A FBal0392552 In-frame deletion Lethal Lethal 49
2fh2* FBal0405973 Truncation Lethal Lethal 49
zfh2° FBal0404792 Truncation Lethal Lethal 49
Zyx" Truncation Lethal Viable Femalefertile No overt visible phenotypes 93

? FlyBase IDs have not yet been assigned to some alleles.
b Some escapers may be present for mutations with lethal phenotypes

This column may be used to sort alleles/rows by the cytological order of the genes mutated (see Supplementary Table 1)



Supplementary Table 11. Evidence for | f-functi f fourth genes
Gene FlyBase ID Type Phenotypes Evidence for from g Evidence for phenotypes from this study Cytological order”
Protein-coding genes
. . A b
4ET FBgn0052016 Protein coding  Viable, femalefertile, no overt visible phenotypes Hemizygotes for the truncation alleles 4E-T" or 4£-T" showed no
obvious phenotypes. 81
. . P :
Abcd1 FBEn0039890 Protein coding  Viable, femalefertile, no overt visible phenotypes Hemizygotes for the truncation allele Abcd1" showed no obvious
phenotypes. 19
. " B Zhu et al. (2008) showed that an Actbeta truncation allele was
Actbeta FBgn0024913 Protein coding Lethality ( ) Hemizygotes for the truncation allele Actbeta ® are lethal.
homozygous lethal. 95
Homozygotes for the coding-exon insertion Mi{ET1 JAnk “#0%%%%
Ank FBgn0011747 Protein coding Viable, female fertile, no overt visible phenotypes (Bellen et al ., 2011) show no obvious phenotypes. Hemizygotes for
thetruncation allele Ank” showed no obvious phenotypes. 10
Hemizygotes for the TI{CRIMIC.TG4.1}anne *7°°*¢ ™1 insertion
anne FBgn0052000 Protein coding Lethality (Kancaet al ., 2022) or the truncation allelesanne®, anne® and
anne® are lethal. 11
. ional 5 L
apolpp FBgn0087002 Protein coding  Lethality apolpp null alleles are recessive lethal (Tanaka et al ., 2021). Hemizygotes f°"he"‘f"°3”°" alleleapolpp ™ or thein-frame
deletion allele apolpp’ are homozygous lethal. 94
. CR71015-K0-G4
At FBgn0013749 Protein coding Lethality Hemizygotes for the TI{KozakGAL4 )Arf4 A (Kancaetal .,
2022)insertion or the truncation allele Arf4“ arelethal. 98
Arld FBgn0039889 Protein coding Unknown 17
Asator FBgn0039908 Protein coding Lethality Qiet a./. (2009) showed that an intragenic deletion allele of Asator was
recessive lethal. 48
. KG07618 | i
ATPsynbeta FBgn0010217 Protein coding Lethality Hemizygotes for the P{SUPor-P}ATPsynbeta . insertion (Bellen
etal.,2004)or thetruncation allele ATPsynbeta “ are lethal. o1
bt FBgn0005666 Protein coding Lethality Ayme-Southgate et al. (1995)identified lethal bt mutations molecularly. Hemizygotes for the truncation allele bt * arelethal. 69
Hemizygotes for the Mi{DH.1)Cadps ™'%%¢77P* T 1641 insertion
(stinchfield et al ., 2024), the coding-exon Mi{MICjCadps “"*****
Cadps FBgn0053653 Protein coding Lethality Renden et al . (2001) showed a null Cadps allele was embryonic lethal. insertion (Nagarkar-Jaiswal et al., 2015), the truncation allele
Cadps® and the molecularly uncharacterized allele Cadps© are
lethal. 107
Cals FBgn0039928 Protein coding Unknown 97
. y £ '
CaMKI FBgn0016126 Protein coding Viable, female fertile, no overt visible phenotypes HemIZy‘goleS for the truncation alleles CaMki™ or CaMKi” showed
no obvious phenotypes. 44
CaMKit FBgn0264607 Protein coding Lethality Johnson et al. (2002) documented that a CaMK// mutation was recessive
lethal. 92
. . 3 .
CG1674 FBgn0039897 Proteincoding  Viable, female fertile, no overt visible phenotypes Hemizygotes for thetruncation allele CG1674 * showed no obvious
phenotypes. 26
. . [ .
61909 FBgn0039911 Proteincoding  Viable, femalefertile, no overt visible phenotypes Hemizygotes for the truncation allele CG1909 ™ showed no obvious
phenotypes. 55
. . o
CG11360 FBgn0039920 Protein coding Viable, female fertile, no overt visible phenotypes Hen.uzygotes for thetruncation allele CG11360 " showed no
obvious phenotypes. 66
€G31997 FBgn0051997 Protein coding Unknown 14
Hemizygotes for the Mi{MIC})CG31998 “'°?7?7 or
X Mios163 | : .
631998 F8gn0051998 Protein coding Lethality Mi{MIC)CG31998 insertions (Nagarkar-Jaiswal et al ., 2015)
orthetruncation alleles CG31998*, CG31998 € or CG31998° are
lethal. 21
€G31999 FBgn0051999 Protein coding Unknown 23
. CR70476.460 | .
632006 FBgN0052006 Protein coding Lethality Hemizygotes for the TI{SA-KozakGAL4}CG32006 insertion
(Kancaet al ., 2022) are lethal. 13
. . 3 I3
632017 FBgn0052017 Protein coding  Viable, femalefertile, no overt visible phenotypes Hemizygotes for the truncation alleles CG32017" or 632017
showed no obvious phenotypes. 100
. . c
€G33521 FBEn0250819 Protein coding  Viable, femalefertile, no overt visible phenotypes Hemizygotes for the truncation allele (633521 " showed no
obvious phenotypes. 103
Homozygotes for the coding-exon insertions
G33941 FBgn0262731 Protein coding Viable, female fertile, no overt visible phenotypes PBac{RBJCG33941 “*°*” or P{XP}CG33941 “°***7 (Thibaultetal .,
2004) show no obvious phenotypes. 47
Homozygotes and hemizygotes for the coding-exon insertions
Mi{MICCG33978 M°%3% and Mi{MIC}CG33978 M'****® (Nagarkar-
CG33978 FBgn0053978 Protein coding Lethality Jaiswal et al ., 2015) are lethal. Hemizygotes for the insertion
THCRIMIC.TG4.1}CG33978 74787541 and the truncation
mutation CG33978 ° arelethal. 15
CG46466 FBgn0287597 Protein coding Unknown 64
Lockeet al . (1994) mapped recessive lethal ¢/ mutations map to the ci
ci FBgn0004859 Protein coding Lethality gene (1994) mapp P Hemizygotes for the truncation allele ci © are lethal. s
. " B Ishimaru et al. (2004) and Spracklen et al . (2019) showed that loss-of-
Crk FBgn0024811 Protein coding Lethality . ( ) p, ( ) Hemizygotes for the truncation allele Crk £ arelethal.
function Crk alleles arerecessive lethal. 22
. - KG02689 - KGo1667
dati FBgn0262636 Protein coding Lethality with uncoordinated escapers Schma.man etal. (2014) showed that _da“ and da“, are
recessive lethal; escapers are uncoordinated & female sterile. 37
Homozygotes and hemizygotes for the coding-exon insertion
dpr7 FBgn0053481 Protein coding Viable, female fertile, no overt visible phenotypes Mi{MIC}dpr7 ™'7*%¢ (Nagarkar-Jaiswal et al ., 2015) show no
obvious phenotypes. 27
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Jvalpha
Kif3c

Igs

MED26

mGluR

Mitf

Mpvi7

ND-49

N

onecut

PIP4K

PlexA

PlexB

FBgn0027101 Protein coding

FBgn0023213 Protein coding

FBgn0039916 Protein coding

FBgn0025936 Protein coding

FBgn0040324 Protein coding

FBEN0005558 Protein coding

FBgn0039937 Protein coding

FBEn0039932 Protein coding

FBgn0039915 Protein coding

FBgn0051992 Protein coding

FBgn0039936 Protein coding

FBgn0039904 Protein coding

FBgn0267363 Protein coding
FBEn0039925 Protein coding

FBEn0039907 Protein coding

FBgn0039914 Protein coding

FBgn0039923 Protein coding

FBEN0019985 Protein coding

FBgn0263112 Protein coding

FBgn0039930 Protein coding

FBgn0026199 Protein coding
FBgn0039909 Protein coding

FBgn0042696 Protein coding

FBgn0028996 Protein coding

FBgn0085432 Protein coding

FBgn0002521 Protein coding

FBgn0039924 Protein coding

FBgn0025741 Protein coding

FBgn0025740 Protein coding

Lethality

Lethality

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Reduced or absent eyes, reduced viability

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Lethality

Lethality

Viable, female fertile, no overt visible phenotypes

Reduced viability, female sterility

Male sterility
Lethality

Lethality

Viable, female fertile, no overt visible phenotypes

Lethality

Viable, female fertile, no overt visible phenotypes

Lethality

Viable, female fertile, no overt visible phenotypes

Lethality
Unknown

Viable, female fertile, no overt visible phenotypes

Lethality

Lethality

Lethality

Viable, but low body weight and delayed development.

Lethality

Lethality

Hu et al . (2015) showed that homozygotes of the null Ekar %%

areviable, but have neurophysiological defects.

allele

Hemizygotes for the molecularly uncharacterized alleles Dyrk3*,
Dyrk3® or Dyrk3 € are recessive lethal.

Hemizygotes for the Mi{Trojan-GAL4.0}elF4G1 ™% jnsertion
(Leeet al ., 2018) or the truncation alleles elF4G1 ° or elF4G1® are
lethal.

Homozygotes and hemizygotes for Ekar "*°*°! (Bellen et al ., 2011)

areviable and fertile and show no obvious visible phenotypes.

Boyleet al . (2006) showed that a null Eph allele was viable

and fertile.

Quiring et al . (1994) showed that homozygotes for loss-of-function ey
mutations have small eyes. Callaerts et al. (2001) showed homozygous

and hemizygous null ey alleles lead to reduced, but not complete
lethality.

Takaesu et al . (2012) showed that a multigene deletion encompassing
fuss ishomozygous viable. Rass et al . (2019) showed that the intragenic

delDs

deletion fuss “* ishomozygous viable.

Stork et al . (2014) showed that the intragenic deletion Gat **? is

embryonic lethal.

Schneider et al . (2006) showed that the truncation allelegw* is zygotic

lethal.

Hemi for thetruncation alleles Eph*, Eph © or Eph' showed
no obvious phenotypes.

Hemizygotes for the truncation allele Ephrin * showed no obvious
phenotypes.

Hemizygotes for the truncation alleles ey and ey ® are mostly
lethal. Escapers have reduced eyes.

Homozygotes and hemizygotes for the intragenic deletion
TI{KozakGAL4}fd102C 7040464 (kancaet al ., 2022) and
hemizygotes for the truncation allele fd102C ° showed no obvious
phenotypes.

Hemizygotes for the insertion TIHCRIMIC.TG4.0jgw <*7°42764.0
(Kancaetal ., 2022) arelethal.

Hemi for Gyf™°°*** (Nagarkar-Jaiswal et al ., 2015) and the

Kim et al. (2015) showed adults
insertion MifMICJGyf™'°°***

for the null, coding:
areviable, but short-lived.
Rodriguez-Jato et al . (2011) showed that homozygotes for a Hcf
intragenic deletion are female sterile and have reduced viability.

Masly et al . (2006) showed that disruption of Jyalpha resultsin male
sterility.

Kramps et al . (2002) showed that /gs point mutations are recessive
lethal.

Hoyer et al . (2018) showed the intragenic deletion mav* ishomozygous

viable and fertile.
Marr et al. (2014) showed that the coding-exon insertion

MI{ET1}MED26 “"°”°* and imprecise-excision derivatives are recessive

lethal.

Bogdanik et al. (2004) showed the intragenic deletion mGIuR 12" is
homozygous viable and fertile.

Zhang et al . (2015) shows that Mitf loss-of-function mutationsare
recessive lethal.

Corraetal . (2023) showed that homozygotes for a null Mpv17 alleleare

viable, but have altered energy metabolism.

Boyleet al . (2006) showed that loss-of-function onecut alleles removing

upstream regulatory sequences and the transcription start site are
recessive lethal.

van de Wetering et al . (1997), Brunner et al . (1997) and Kronhamn &

Rasmuson-Lestander (1999) showed that loss-of-function pan allelesare

recessive lethal.

Brown et al . (1998) showed that loss-of-function pho allelesare
recessive lethal.

Guptaet al. (2013) showed that homozygotes for a null PIP4K allele have

low body weight and delayed development (relative viability was not
stated, but is presumably reduced).

Ayoob et al . (2006) showed that the P{SUPor-P}PlexB “**7*

semilethal and i lethal.

insertion is

truncation alleles Gyf® and Gyf" areviable and female fertile and
show no obvious visible phenotypes.

Hemizygotes for the truncation allele Hcf© are lethal.

Hemizygotes for the truncation alleles JYalpha' or JYalpha " are
recessive male sterile.

Hemizygotes for the internal deletion allele Kif3C* arelethal.

Hemizygotes for the truncation alleles mav® or mav® showed no
obvious phenotypes.

Hemizygotes for the truncation alleles mGluR*, mGIuR®, mGIuR ©
ormGluR* showed no obvious phenotypes.

Hemizygotes for the molecularly uncharacterized alleles Mitf* and
Mitf€ alleles arelethal.

Individuals carrying both Df(4)CRIMIC-CR70944 (Kancaetal .,
2022), which deletes both Mpv17 and asRNA:CR44031 , and other
deletions for the region areviable, femalefertile and show no
obvious phenotypes.

Hemizygotes for the TI{CRIMIC.TG4.1}myo “*°?262 71 insertion
(Kanca et al ., 2022) or the truncation allele myo © are lethal.

Hemizygotes for the truncation alleles Nfi*, Nfi ®, Nfi €, Nfi ® and
Nfi € show no obvious phenotypes.

Homozygotes and hemizygotes for onecut ©, onecut " and onecut’
show no obvious phenotypes even though the mutations should
result in onecut proteins being truncated to 11% of their normal
length. We do not understand the disagreement between our
resultsand those of Boyle et al. (2006). Perhaps differencesin
genetic background determine the viability versus lethality of
onecut loss-of-function alleles.

Hemizygotes for the truncation alleles pan © or pan ' are lethal.

Hemizygotes for the truncation allele pho © arelethal.

CR70484-764.0

Hemizygotes for the TI{CRIMIC.TG4.0}PIP4K insertion

(Kancaet al ., 2022) are lethal.
Hemizygotes for the MI{ET1 }PlexA M****° (Bellen et al ., 2011)
insertion are lethal.

Hemizygotes for the Mi{DH. 1}PlexB M55 PHPFERTEL nsertion
(Stinchfield et al ., 2024) are lethal .
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79
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58

54

68

73

84

61

63

75

36

101

43

59

71

80

105

89

67
53

29

57

102

104

87



PMCA

Polr1G

Pur-alpha

Rad23

RhoGAP102A

Rnf11

RpS3A

Slip1

Sox102F

Syt7

Taf3

Tdg

toy

ukar

unc-13

yellow-h

74h2

Zip1028

Zyx

asRNA:CR43425
asRNA:CR43957
asRNA:CR44027
asRNA:CR44029
asRNA:CR44030

asRNA:CR44031

asRNA:CR45124

asRNA:CR45126

asRNA:CR45198

asRNA:CR46065

IncRNA:CR43437
IncRNA:CR43956
IncRNA:CR43958
IncRNA:CR44023
IncRNA:CR44024
IncRNA:CR44440
IncRNA:CR44441
IncRNA:CR45123
IncRNA:CR45125
IncRNA:CR45199
IncRNA:CR45200
IncRNA:CR45201
IncRNA:CR46488

FBgn0259214 Protein coding

FBgn0039929 Protein coding

FBgn0022361 Protein coding

FBgn0026777 Protein coding

FBgn0259216 Protein coding

FBgn0052850 Protein coding

FBgn0017545 Protein coding

FBgn0024728 Protein coding

FBgn0039938 Protein coding

FBgn0005561 Protein coding

FBgn0039900 Protein coding

FBgn0026262 Protein coding

FBEN0026869 Protein coding

FBgn0019650 Protein coding

FBgn0039927 Protein coding

FBgn0025726 Protein coding

FBgn0039896 Protein coding

FBgn0004607 Protein coding

FBgn0039902 Protein coding

FBEn0011642 Protein coding

FBgn0263344 Noncoding RNA
FBgn0264617 Noncoding RNA
FBgn0264819 Noncoding RNA
FBgn0264821 Noncoding RNA
FBgn0264822 Noncoding RNA

FBgn0264823 Noncoding RNA

FBgn0266617 Noncoding RNA
FBgn0266619 Noncoding RNA
FBgn0266725 Noncoding RNA
FBgn0267734 Noncoding RNA
FBgn0263385 Noncoding RNA
FBgn0264616 Noncoding RNA
FBgn0264618 Noncoding RNA
FBgn0264793 Noncoding RNA
FBgn0264794 Noncoding RNA
FBgn0265633 Noncoding RNA
FBgn0265634 Noncoding RNA
FBgn0266616 Noncoding RNA
FBgn0266618 Noncoding RNA
FBgn0266726 Noncoding RNA
FBgn0266727 Noncoding RNA
FBgn0266728 Noncoding RNA
FBgn0287619 Noncoding RNA

Lethality

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Haploinsufficient Minute, recessive lethality

Unknown

Viable, female fertile, no overt visible phenotypes

Lethality

Viable, female fertile, no overt visible phenotypes

Lethality

Viable, female fertile, no overt visible phenotypes

Lethality

Viable, female fertile, no overt visible phenotypes

Lethality

Viable, female fertile, no overt visible phenotypes

Lethality

Viable, female fertile, no overt visible phenotypes

Viable, female fertile, no overt visible phenotypes

Unknown
Unknown
Unknown
Unknown
Unknown

Viable, female fertile, no overt visible phenotypes

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Hochman et al . (1964) showed that the Minute mutation RpS3A°7¢ is
homozygous and hemizygous lethal. Kronhamn and Rasmuson-Lestander
(1999) showed that RpS3A°7 isatransposon insertion upstream of
RpS3A.

Lietal . (2017) showed that RNAi-mediated silencing of Sox102F leadsto
avariety of morphological, physiological and behavioral defects as well as
neurodegeneration, but not full lethality or female sterility.

Kavaler et al . (1999) showed that strong loss-of-function sv alleles are
recessive lethal.

Guan et al . (2020) saw no obvious phenotypesin Syt7 null mutants.

Princeet al . (2008) showed that the intragenic deletions Taf3 * and
Taf3* arelate embryonic lethals.

Kronhamn et al . (2002) showed that deletion of toy coding sequences
resultsin lethality.

Nguyen et al. (2024) showed that homozygotes for anull ukar alleleare
viableand fertile, but have mild locomotory defects.

Aravamudan et al . (1999) showed that unc-13 "**?°° isanull, embryonic-
lethal mutation.

Gunturet al . (2021) showed that fh2 /7 , which deletes azfh2
upstream regulatory region, is embryonic lethal.

Gaspar et al . (2015) showed that the truncation allele Zyx **! resulted
in no antibody-detectable protein and small, fertile adults.
Noncoding RNA genes

Hemizygotes for the Mi{MIC}PMCA *2°** (Nagarkar-Jaiswal et al .,
2015) or Mi{Trojan-GAL4.2}PMCA 25152 (| ee et al ., 2018)
insertions or the truncation allele PMCA” are lethal.
Hemizygotes for the intragenic deletion
Ti{KozakGAL4}Polr1G 77?430+ (Kancaet al ., 2022) showed no
obvious phenotypes.

Homozygotes and hemizygotes for the intragenic deletion Pur-
alpha 732945 (Kancaet al. , 2022) and hemizygotes for the
truncation allele Pur-alpha ® showed no obvious phenotypes.
Hemizygotes for the truncation alleles Rad23 %, Rad23© or
Rad23 % showed no obvious phenotypes.
Hemizygotes for the truncation alleles RhoGap102A* or
RhoGap102A°F showed no obvious phenotypes.
Hemizygotes for the truncation alleles Rnf11*, Rnf11°* or Rnf11"
showed no obvious phenotypes.

Hemizygotes for the truncation allele Sox102F © were homozygous
viable and female fertile and showed no obvious phenotypes.

Hemizygotes for the truncation allele sv® or the internal deletion
allelesv” arelethal.

Hemizygotes for the truncation allele Syt7° showed no obvious
phenotypes

Hemizygotes for the truncation allele Taf3* are lethal.

Hemizygotes for the truncation alleles Tdg ©, Tdg ° or Tdg "
showed no obvious phenotypes.

Hemizygotes for the truncation alleles toy” or toy © are lethal.

Hemizygotes for the truncation alleles yellow-h * or yellow-h ®
show no obvious phenotypes.

Hemizygotes for the truncation alleles zth2”, zfh2 ° and zfh2 ** and
thein-frame deletion allele zfh2 ** are lethal.

Hemizygotes for the intragenic deletion Zip1028 704607640
(Kancaet al ., 2022) show no obvious phenotypes.
Hemizygotes for the truncation allele Zyx ° showed no obvious
phenotypes.

Individuals carrying both Df(4)CRIMIC-CR70944 (Kancaetal .,
2022), which deletes both Mpv17 and asRNA:CR44031 , and other
deletions for the region are viable, female fertile and show no
obvious phenotypes.
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33
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39
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25
41
12
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30
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20
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IncRNA:sphinx FBgn0083990 Noncoding RNA
mir-954 FBgn0262302 Noncoding RNA
mir-9385 FBgn0283557 Noncoding RNA
snoRNA:CD68 FBgn0263851 Noncoding RNA

Dai et al. (2008) showed that homozygotes for the null allele

Male behavioral defects IncRNA:sphinx ™" are viable and fertile and have no obvious

mory ical defects, but 1smales h: ‘mal mating

behaviors. 85
Unknown 60
Unknown 40
Unknown 8

? We have attempted to identify the first publications associating loss-of-function mutations with molecularly defined genes.
b This column may be used to sort row/genes by cytological order (see Supplementary Table 1)
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d fourth chr

y Table 12. Crosses to look for off-target mutations on

Allele on mutagenized chromosome* Deletions and mutations testing as many nontarget genes as possible” Phenotype Cytological order®
Allele FlyBase ID  Bloomington RRID Kyoto RRID Deletion or mutation FlyBase ID Stock RRID Viability Fertility Adult morphology
Actbeta ® FBal0405952 RRID:BDSC_60578: Not yet available JYalphq F70483°754.0 FBal0386736 RRID:BDSC_97185 Viable Female fertile. Male fertile. ~ No overt visible phenotypes 95
Actbeta® FBal0405952 RRID:BDSC_60578: Not yet available PlexB ¥®0¢7% FBal0216740 RRID:BDSC_14579 Viable Female fertile No overt visible phenotypes 95
Actbeta ® FBal0405952 RRID:BDSC_60578: Not yet available PlexB M55 DHETTGL FBal0371037 RRID:BDSC_93694 Viable Female fertile No overt visible phenotypes 95
Actbeta ® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)M101-63a FBab0002961 RRID:BDSC_1082 Viable Femalefertile No overt visible phenotypes 95
Actbeta® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)ED6366 FBab0037590 RRID:BDSC_8067 Viable Female fertile No overt visible phenotypes 95
Actbeta ® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)ED6369 FBab0037593 RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 95
Actbeta ® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)5-M244 FBab0046981 RRID:BDSC_84133 Viable Femalefertile No overt visible phenotypes 95
Actbeta® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Viable Female fertile No overt visible phenotypes 95
Actbeta ® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Viable Female fertile No overt visible phenotypes 95
Actbeta ® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)ED6382 FBab0037606 RRID:DGGR_150531 Viable Femalefertile No overt visible phenotypes 95
Actbeta® FBal0405952 RRID:BDSC_60578: Not yet available Df(4)02 FBab0029601 RRID:BDSC_7084 Viable Female fertile No overt visible phenotypes 95
apolpp ® FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 JYalphq “F70483°754.0 FBal0386736 RRID:BDSC_97185 Viable Female fertile. Male fertile.  No overt visible phenotypes 94
apolpp © FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 PlexB %0878 FBal0216740 RRID:BDSC_14579 Viable Female fertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Plexp M15559-DH TG FBal0371037 RRID:BDSC_93694 Viable Female fertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)M101-63a FBab0002961 RRID:BDSC_1082 Viable Female fertile No overt visible phenotypes 94
apolpp © FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)ED6366 FBab0037590 RRID:BDSC_8067 Viable Femalefertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)ED6369 FBab0037593 RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)5-M244 FBab0046981 RRID:BDSC_84133 Viable Female fertile No overt visible phenotypes 94
apolpp © FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Viable Femalefertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Viable Female fertile No overt visible phenotypes 94
apolpp® FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)ED6382 FBab0037606 RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 94
apolpp © FBal0392553 RRID:BDSC_60026: RRID:DGGR_119073 Df(4)02 FBab0029601 RRID:BDSC_7084 Viable Femalefertile No overt visible phenotypes 94
Arfa’ FBal0405953 RRID:BDSC_60578: Not yet available JYalphq F70483° 7640 FBal0386736 RRID:BDSC_97185 Viable Femalefertile. Male fertile. ~ No overt visible phenotypes 98
Arfa* FBal0405953 RRID:BDSC_60578: Not yet available PlexB %878 FBal0216740 RRID:BDSC_14579 Viable Female fertile No overt visible phenotypes 98
Arfa* FBal0405953 RRID:BDSC_60578: Not yet available PlexB M55 DHETTGL FBal0371037 RRID:BDSC_93694 Viable Female fertile No overt visible phenotypes 98
Arfa’ FBal0405953 RRID:BDSC_60578: Not yet available Df(4)M101-63a FBab0002961 RRID:BDSC_1082 Viable Female fertile No overt visible phenotypes 98
Arfa? FBal0405953 RRID:BDSC_60578: Not yet available Df(4)ED6366 FBab0037590 RRID:BDSC_8067 Viable Female fertile No overt visible phenotypes 98
Arfa* FBal0405953 RRID:BDSC_60578: Not yet available Df(4)ED6369 FBab0037593 RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 98
Arfat FBal0405953 RRID:BDSC_60578: Not yet available Df(4)5-M244 FBab0046981 RRID:BDSC_84133 Viable Female fertile No overt visible phenotypes 98
Arfa? FBal0405953 RRID:BDSC_60578: Not yet available Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Viable Female fertile No overt visible phenotypes 98
Arfa* FBal0405953 RRID:BDSC_60578: Not yet available Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 98
Arfat FBal0405953 RRID:BDSC_60578: Not yet available Df(4)ED6382 FBab0037606 RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 98
Arfa? FBal0405953 RRID:BDSC_60578: Not yet available Df(4)02 FBab0029601 RRID:BDSC_7084 Viable Female fertile No overt visible phenotypes 98
Arfa* FBal0405953 RRID:BDSC_60578: Not yet available Df(4)8-M91 FBab0047542 RRID:BDSC_84135 Viable Femalefertile No overt visible phenotypes 98
ATPsynbeta FBal0404781 RRID:BDSC_60531¢4 Not yet available JYalphg F70483764.0 FBal0386736 RRID:BDSC_97185 Viable Female fertile. Male fertile. ~ No overt visible phenotypes 91
ATPsynbeta © FBal0404781 RRID:BDSC_60531¢ Not yet available PlexB %878 FBal0216740 RRID:BDSC_14579 Viable Female fertile No overt visible phenotypes 91
ATPsynbeta © FBal0404781 RRID:BDSC_60531¢ Not yet available PlexB M55 DHETTGL FBal0371037 RRID:BDSC_93694 Viable Female fertile No overt visible phenotypes 91
ATPsynbeta FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)M101-63a FBab0002961 RRID:BDSC_1082 Viable Female fertile No overt visible phenotypes 91
ATPsynbeta © FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)ED6366 FBab0037590 RRID:BDSC_8067 Viable Femalefertile No overt visible phenotypes 91
ATPsynbeta © FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)ED6369 FBab0037593 RRID:BDSC_9422 Viable Femalefertile No overt visible phenotypes 91
ATPsynbeta FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)5-M244 FBab0046981 RRID:BDSC_84133 Viable Female fertile No overt visible phenotypes 91
ATPsynbeta © FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Viable Femalefertile No overt visible phenotypes 91
ATPsynbeta © FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Viable Femalefertile No overt visible phenotypes 91
ATPsynbeta FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)ED6382 FBab0037606 RRID:DGGR_150531 Viable Female fertile No overt visible phenotypes 91
ATPsynbeta © FBal0404781 RRID:BDSC_60531¢ Not yet available Df(4)02 FBab0029601 RRID:BDSC_7084 Viable Femalefertile No overt visible phenotypes 91
bt FBal0400124 RRID:BDSC_60354; RRID:DGGR_119193 JYalphq F70483°754.0 FBal0386736 RRID:BDSC_97185 Viable Female fertile. Male fertile. ~ No overt visible phenotypes 69
bt* FBal0400124 RRID:BDSC_60354; RRID:DGGR_119193 PlexB X057 FBal0216740 RRID:BDSC_14579 Viable Female fertile No overt visible phenotypes 69
bt* FBal0400124 RRID:BDSC_60354; RRID:DGGR_119193 PlexB M55 DHETTGL FBal0371037 RRID:BDSC_93694 Viable Female fertile No overt visible phenotypes 69
bt FBal0400124 RRID:BDSC_60354: RRID:DGGR_119193 Df(4)M101-63a FBab0002961 RRID:BDSC_1082 Viable Femalefertile No overt visible phenotypes 69
bt* FBal0400124 RRID:BDSC_60354; RRID:DGGR_119193 Df(4)ED6366 FBab0037590 RRID:BDSC_8067 Viable Female fertile No overt visible phenotypes 69
bt* FBal0400124 RRID:BDSC_60354; RRID:DGGR_119193 Df(4)ED6369 FBab0037593 RRID:BDSC_9422 Viable Female fertile No overt visible phenotypes 69
bt FBal0400124 RRID:BDSC_60354: RRID:DGGR_119193 Df(4)5-M244 FBab0046981 RRID:BDSC_84133 Viable Femalefertile No overt visible phenotypes 69
bt* FBal0400124 RRID:BDSC_60354; RRID:DGGR_119193 Df(4)5-M263 FBab0046980 RRID:BDSC_84136 Viable Female fertile No overt visible phenotypes 69
bt* FBal0400124 RRID:BDSC_60354; RRID:DGGR_119193 Df(4)ED6380 FBab0037604 RRID:DGGR_150529 Viable Female fertile No overt visible phenotypes 69
bt FBal0400124 RRID:BDSC_60354: RRID:DGGR_119193 Df(4)8-M318 FBab0047548 RRID:BDSC_84132 Viable Femalefertile No overt visible phenotypes 69
bt* FBal0400124 RRID:BDSC_60354 RRID:DGGR_119193 Dff4)sc" FBab0023008 RRID:BDSC_4055 Lethal” 69



€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G31998°
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G32017"
€G33978°
€G33978°
€G33978°
€G33978°
€G33978°
€G33978°
€G33978°
€G33978°
€G33978°
€G33978°
€G33978°

ci©

ci€
ci©
ci€
ci€
ci©
ci©
ci€
ci©
ci€
ci€
ci¢

FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405957
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405958
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960
FBal0405960

FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782
FBal0404782

RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_605787 Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_60578" Not yet available
RRID:BDSC_605787 Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available
RRID:BDSC_60578¢ Not yet available

RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available

JYU/pha CR70483-TG4.0
PIEXB KG00878

P/EXB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)ED6366
Df(4)5-M244
Df(4)ED6380
Df(4)ED6382
Df(4)8-M318
Df(4)8-M91
Df(4)c3

Dff4)sc"

JYU/pha CR70483-TG4.0
PIEXB KG00878

P/EXB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)ED6366
Df(4)5-M244
Df(4)ED6380
Df(4)ED6382
Df(4)8-M318
Df(4)8-M91
Df(4)c3

Df(4)sc "

JYU/pha CR70483-TG4.0
PIEXB KG00878

P/EXB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)ED6366
Df4)ED6369
Df(4)5-M244
Df(4)5-M263
Df(4)ED6380
Df(4)ED6382
Df(4)8-M318
Dff4)8-M91
JYU/pha CR70483-TG4.0
PIEXB KG00878

P/EXB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)5-M244
Df(4)ED6380
Df(4)ED6382
Df(4)8-M318
Df(4)8-M91
Df(4)c3

Dff4)sc"

JVa/phu CR70483-TG4.0
PIEXB KG00878

PIEXB MI15559-DH.GT-TG4.1
Df(4)ED6366
Df(4)ED6369
Df(4)5-M244
Dff4)5-M263
Df(4)ED6380
Df(4)ED6382
Df(4)02
Df(4)8-M318
Df(4)8-M91

FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0046981
FBab0037604
FBab0037606
FBab0047548
FBab0047542
FBab0028454
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0046981
FBab0037604
FBab0037606
FBab0047548
FBab0047542
FBab0028454
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046980
FBab0037604
FBab0037606
FBab0047548
FBab0047542
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0046981
FBab0037604
FBab0037606
FBab0047548
FBab0047542
FBab0028454
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0037590
FBab0037593
FBab0046981
FBab0046980
FBab0037604
FBab0037606
FBab0029601
FBab0047548
FBab0047542

RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_84133
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_84133
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84136
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_84133
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84136
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_84132
RRID:BDSC_84135

Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable

Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
100
100
100
100
100
100
100
100

100
100
100
15
15
15
15
15
15
15
15
15
15

[C I, R, WV, T T T, BT B B IO T



ci
ci
ey®
ey®
ey B
ey®
ey
ey®
ey®
ey®
ey
ey®
ey®
ey®
ey®
ey
Gyf*
Gyf
Gyf"
Gyf*
Gyf
Gyf"
Gyf*
Gyf
Gyf"
Gyf*
Gyf*
Gyf~
Gyf~
Hef*
Hef*
Hef*
Hef*
Hef*
Hef*
Hef*
Hef*
Hef*
Hef*
Hef*
Hef*
Hef©
Hcf*©
Hcf*
Hef©
Hcf*©
Hcf*
Hef©
Hcf*©
Hcf*

FBal0404782
FBal0404782
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0397354
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0405964
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0406198
FBal0397363
FBal0397363
FBal0397363
FBal0397363
FBal0397363
FBal0397363
FBal0397363
FBal0397363
FBal0397363
FBal0405969
FBal0405969
FBal0405969
FBal0405969
FBal0405969
FBal0405969
FBal0405969
FBal0405969
FBal0405969

RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60531¢ Not yet available
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219° RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219° RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60219° RRID:DGGR_119161
RRID:BDSC_60219¢ RRID:DGGR_119161
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
RRID:BDSC_60579: Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
RRID:BDSC_60220< RRID:DGGR_119170
RRID:BDSC_60220< RRID:DGGR_119170
RRID:BDSC_60220¢ RRID:DGGR_119170
RRID:BDSC_60220< RRID:DGGR_119170
RRID:BDSC_60220< RRID:DGGR_119170
RRID:BDSC_60220¢ RRID:DGGR_119170
RRID:BDSC_60220< RRID:DGGR_119170
RRID:BDSC_60220< RRID:DGGR_119170
RRID:BDSC_60220¢ RRID:DGGR_119170
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available

Df(4)c3
Df{4)sc "
IYalpha CR70483T54.0
PIEXB kGoos7s

PlexB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)ED6366
Df(4)ED6369
Df(4)5-M244
Df(4)5-M263
Df(4)4-M529
Df(4)02
Df(4)8-M318
Df(4)8-M167
Df(4)8-M175
Df(4)sc"
JYalpha

PlexB 600878
PlexB MI15559-DHGTTGA.1

CR70483-T64.0

Df(4)M101-63a
Df(4)ED6366
Df(4)ED6369
Df(4)5-M244
Df(4)5-M263
Df(4)ED6380
Df(4)8-M318
Df(4)8-M91
Df(4)c3

Dff4)sc"

IYalpha CR70483T54.0
PIEXB kGoos7s

PlexB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)ED6366
Df{4)ED6380
Df{4)ED6382
Df(4)02
Df(4)8-M318
Df(4)8-M91
Df(4)c3

Df{4)sc "

IYalpha CR70483T54.0
PIEXB kGoos7s

PlexB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)ED6366
Df{4)ED6382
Df(4)02
Df(4)8-M91

Df{4)sc "

IYalpha CR70483T54.0
PIEXB kGoos7s
Df(4)M101-63a
Df{4)ED6366
Df(4)ED6369
Df(4)5-M244
Df{4)4-M529
Df(4)5-M263
Df{4)ED6380

FBab0028454
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046980
FBab0046970
FBab0029601
FBab0047548
FBab0047543
FBab0047544
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046980
FBab0037604
FBab0047548
FBab0047542
FBab0028454
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037604
FBab0037606
FBab0029601
FBab0047548
FBab0047542
FBab0028454
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037606
FBab0029601
FBab0047542
FBab0023008
FBal0386736

FBal0216740

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046970
FBab0046980
FBab0037604

RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84136
RRID:BDSC_94692
RRID:BDSC_7084
RRID:BDSC_84132
RRID:BDSC_94691
RRID:BDSC_84134
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84136
RRID:DGGR_150529
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_7083
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_84135
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_94692
RRID:BDSC_84136
RRID:DGGR_150529

Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable

Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

68
68
68
68
68
68
68
68
68
68
68
68
68
68
75
75
75
75
75
75
75
75
75
75
75
75
75
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
102
102
102
102
102
102
102
102
102



Pur-a®
pur-a®
pura®
Pur-a®
pur-a®
pura®
Pur-a®
pur-a®
pura®
Pur-a®
pura®
pura®
Slip1*
Slip1*
Slip1*#
Slip1*
Slip1*
Slip1*#
Slip1*
Slip1*
Slip1*#
Slip1*
Slip1*
Slip1*#
sv £
svf
sv’

sv £
svf
sv’

sv £
svf
sv’

sv £
svf
toy ©
toy ¢
toy ¢
toy ©
toy ¢
toy ©
toy ©

toyc

toy ©
toy ©

toyc

FBal0405969
FBal0405969
FBal0405969
FBal0405969
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392554
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0392557
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0405971
FBal0400121
FBal0400121
FBal0400121
FBal0400121
FBal0400121
FBal0400121
FBal0400121
FBal0400121
FBal0400121
FBal0400121
FBal0400121

RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60579¢ Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
RRID:BDSC_60026: Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60580( Not yet available
RRID:BDSC_60354¢ RRID:DGGR_119190
RRID:BDSC_60354¢ RRID:DGGR_119190
RRID:BDSC_60354< RRID:DGGR_119190
RRID:BDSC_60354¢ RRID:DGGR_119190
RRID:BDSC_60354¢ RRID:DGGR_119190
RRID:BDSC_60354< RRID:DGGR_119190
RRID:BDSC_60354¢ RRID:DGGR_119190
RRID:BDSC_60354¢ RRID:DGGR_119190
RRID:BDSC_60354< RRID:DGGR_119190
RRID:BDSC_60354¢ RRID:DGGR_119190
RRID:BDSC_60354¢ RRID:DGGR_119190

Df(4)ED6382
Df(4)02

Df4)8-M91
Df(4)8-M175
JYaIpha CR70483-TG4.0
PlexB k600878

PIEXB MI15559-DH.GT-TG4.1
Df{4)M101-63a
Df(4)ED6366
Df(4)ED6369
Df{4)5-M244
Df(4)4-M529
Df(4)5-M263
Df(4)02

Df(4)8-M91

Df(4)sc"
JYalpha

PlexB 600878
PlexB MI15559-DHGTTGA.1

CR70483-T64.0

Df{4)M101-63a
Df(4)ED6366
Df(4)ED6369
Df{4)5-M244
Df(4)5-M263
Df(4)02
Df(4)8-M318
Df4)8-M91
Df(4)sc"
JYalpha

PlexB 600878
PlexB MI15559-DHGRTG.1

CR70483-T64.0

Df(4)M101-63a
Df(4)ED6366
Df(4)ED6369
Df(4)5-M244
Df(4)5-M263
Df(4)ED6380
Df(4)ED6382
Df(4)02

JYU/pha CR70483-TG4.0
PlexB kGoos7s

P/EXB MI15559-DH.GT-TG4.1
Df(4)M101-63a
Df(4)ED6366
Df(4)ED6369
Df(4)5-M244
Df(4)5-M263
Df(4)ED6380
Df(4)ED6382
Df{4)sc "

FBab0037606
FBab0029601
FBab0047542
FBab0047544
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046970
FBab0046980
FBab0029601
FBab0047542
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046980
FBab0029601
FBab0047548
FBab0047542
FBab0023008
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046980
FBab0037604
FBab0037606
FBab0029601
FBal0386736

FBal0216740

FBal0371037

FBab0002961
FBab0037590
FBab0037593
FBab0046981
FBab0046980
FBab0037604
FBab0037606
FBab0023008

RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_84135
RRID:BDSC_84134
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_94692
RRID:BDSC_84136
RRID:BDSC_7084
RRID:BDSC_84135
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84136
RRID:BDSC_7084
RRID:BDSC_84132
RRID:BDSC_84135
RRID:BDSC_4055
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84136
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_7084
RRID:BDSC_97185
RRID:BDSC_14579
RRID:BDSC_93694
RRID:BDSC_1082
RRID:BDSC_8067
RRID:BDSC_9422
RRID:BDSC_84133
RRID:BDSC_84136
RRID:DGGR_150529
RRID:DGGR_150531
RRID:BDSC_4055

Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable
Viable

Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile. Male fertile.
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile
Femalefertile

No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes
No overt visible phenotypes

102
102
102
102
52
52
52
52
52
52
52
52
52
52
52
52
65
65
65
65
65
65
65
65
65
65
65
65
96
96
96
96
96
96
96
96
96
96
96
86
86
86
86
86
86
86
86
86
86
86

“ FlyBase IDs have not yet been assigned to some alleles. In general, new mutations were complementation tested before stock samples were sent to the Kyoto or Bloomington stock centers for distribution; nevertheless, we have shown the Kyoto and Bloomington RRIDs for
convenience. Alleles with RRIDs listed as "Not yet available" have stocks being prepared for distribution at the corresponding stock center. Those alleles without RRIDs will either not be distributed by the corresponding stock center or the stocks have yet to be processed into

distribution.

© Table S9 shows control crosses demonstrating the integrity of tester stocks. The footnotes to Table S9 provide relevant information about the Df{4)ED6369, Df(4)ED6380, Df(4)ED6382 and Df(4)sc " stocks.
“This column may be used to sort alleles/rows by the cytological order of the genes mutated (see Supplementary Table 1)

?The noncomplementation of bt and Dff4)sc " reflectsthe presence of a bt mutation on the Df{1)sc” chromosome, not noncomplementation of an off-target mutation on the bt* chromosome within the region deleted by Df(1)sc ¥ (compare Tables S9 and S11).
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