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Mutation Notes
Cell lethal mutations associated with the Drosophila homolog of CRK-7.
Fisher, B.1, 2, B. Pfeiffer1, 3, R. Weiszmann1, 2, P. Spellman2, J. Gray2, and S.
Celniker1, 2. Berkeley Drosophila Genome Project1, Life Sciences Division2,
Lawrence Berkeley National Laboratory, Berkeley, CA 94720.

Cdc2-related kinase 7 (CRK7) is part of the ErbB2 amplicon in many breast cancers (Neve et
al., 2006; Chin et al., 2006). CRK7 is known to be overexpressed in breast cancer cells and may be a
marker of aggressive cancers (Capra et al., 2006). In addition, CRK7 colocalizes with the
spliceosome and may be a novel, conserved link between the transcription and splicing complexes
(Ko et al., 2001). We identified CG7597 (4,773 bp) as the Drosophila melanogaster ortholog of the
human CRK7 gene using blastp (Pearson, 1990). The Drosophila cognate has 266 amino acid
identities (63%) and 321 amino acid similarities (76%) in a 419 amino acid region at the terminal end
of the Drosophila protein when compared to its human cognate. To determine the structure of the
Drosophila gene we isolated and sequenced a cDNA (SD04681) from a cDNA library made from the
Schneider cell line. The Drosophila gene has at least seven exons. Using the cDNA as a probe to
determine the embryonic expression pattern, we detected maternally deposited RNA followed by
zygotic ubiquitously-expressed transcription throughout embryogenesis. Using a modified pWiz
vector (Lee and Carthew, 2003), we made an RNAi construct for CG7597 containing 750 bp (from
bp 1,866 to bp 2,615, primarily exon 4 of CG7597-RA) in the direct and inverted orientation. We
obtained 27 RNAi lines: 12 on the 2nd, 10 on the 3rd, and 5 on the X chromosome.
We mated CRK7-pWiz RNAi males to virgin females of two Gal4 drivers and raised the
progeny at 25ºC. When mated to an en-Gal4 driver (BL-8860), seven of nine tested lines were lethal.
When mated to MS1096 (BL-6356), which expresses Gal4 in the dorsal wing pouch (Capdevila and
Guerrero, 1994), nine tested lines had blackened, atrophied wings; nine more had reduced, crumpled
wings; and four lines had curled wings. One line had no phenotype. In all cases, wings of male
progeny were more strongly affected than wings of female progeny. A CRK7-UAS overexpression
construct driven by MS1096 resulted in a curled wing phenotype similar to that of the weaker RNAi
lines.
In order to create a knockout mutation in CG7597, we imprecisely excised the P-element
KG05512 (Bellen et al., 2004). We have 27 putative excisions, 11 of which are lethal.
Characterization of the lethal excisions is forthcoming.
References: Bellen, H.J., R.W. Levis, G. Liao, Y. He, J.W. Carlson, G. Tsang, M. EvansHolm, P.R. Hiesinger, K.L. Schulze, G.M. Rubin, R.A. Hoskins, and A.C. Spradling 2004, Genetics
167(2): 761-781; Capdevila, J., and I. Guerrero 1994, EMBO Journal 13(19): 4459-4468; Capra, M.,
P.G. Nuciforo, S. Confalonieri, M. Quarto, M. Bianchi, M. Nebuloni, R. Boldorini, F. Pallotti, G.
Viale, M.L. Gishizky, G.F. Draetta, and P.P. Di Fiore 2006, Cancer Research, 66(16): 8147-8154;
Chin, K., S. DeVries, J. Fridlyand, P.T. Spellman, R. Roydasgupta, W.L. Kuo, A. Lapuk, R.M. Neve,
Z. Qian, T. Ryder, F. Chen, H. Feiler, T. Tokuyasu, C. Kingsley, S. Dairkee, Z. Meng, K. Chew, D.
Pinkel, A. Jain, B.M. Ljung, L. Esserman, D.G. Albertson, F.M. Waldman, and J.W. Gray 2006,
Cancer Cell 10(6): 529-541; Ko, T.K., E. Kelly, and J. Pines 2001, Journal of Cell Science 114(Pt
14): 2591-2603; Lee, Y.S., and R.W. Carthew 2003, Methods 2003 30(4): 322-329; Neve, R.M., K.
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Chin, J. Fridlyand, J. Yeh, F.L. Baehner, T. Fevr, L. Clark, N. Bayani, J.P. Coppe, T. Frances, F.
Tong, T. Speed, P.T. Spellman, S. DeVries, A. Lapuk, N.J. Wang, W.L. Kuo, J.L. Stilwell, D. Pinkel,
D.G. Albertson, F.M. Waldman, F. McCormick, R.B. Dickson, M.D. Johnson, M. Lippman, S.
Ethier, A. Gazdar, and J.W. Gray 2006, Cancer Cell 10(6): 515-527; Pearson, W.R., 1990, Methods
in Enzymology, Vol. 183. (Doolittle, R.F., Eds.). San Diego: Academic Press. 63-98.

Two new mutants from an EMS screen of D. erecta.
O’Brien, Jesse, and Stacy Mazzalupo. Tucson Drosophila Stock Center, Arizona
Research Labs, University of Arizona, Tucson, AZ, 85721.

Procedure
We used 600 male D. erecta flies that were 3-4 days old to perform an EMS mutagenesis
screen as described by Lewis and Bacher (1968). Two important changes were made to the method.
First, the dehydration step was shortened to 90 minutes, because the D. erecta flies died after a few
hours of dehydration. Second, we fed the flies the EMS/sucrose solution for six hours before
allowing them to recover on standard cornmeal food. We set up mass matings in bottles for the first
cross of EMS-treated males with WT virgins and then mated the progeny pair-wise for the F1 cross.
Results
We found a curly-winged fly that appears to be dominant and autosomal, which we have
designated Cy[1]. We found a yellow body mutation that appears to be recessive and X-linked,
which we have designated y[1]. Both mutants have been deposited in the Tucson Stock Center.
Other mutations found in this screen are currently being analyzed.
References: Lewis, E.B., and F. Bacher 1968, Method of feeding ethyl methane sulfonate
(EMS) to Drosophila males. Dros. Inf. Serv. 43: 193.

New wing and eye mutations in D. subobscura.
Araúz, P.A., E. Saló, F. Mestres, and L. Serra. Dept. de Genètica, Facultat de
Biologia, Universitat de Barcelona. E-mails: pedroargon@hotmail.es; esalo@ub.edu;
fmestres@ub.edu; lserra@ub.edu

To study the viability in homozygous condition of O chromosomes of D. subobscura from
Tibidabo (Barcelona), appropriate crosses using the lethal balanced strain Va/Ba were carried out
(Sperlich et al., 1977; Mestres et al., 1990). One of the chromosomal lines obtained in homozygous
condition presented a wing mutation: wings were longitudinally undulated like roofing material. The
mutation is recessive and located in the O chromosome. We have called this mutation ur (uralita). It
can be qualified as rank RK 1.
In another chromosomal line, several individuals appeared with an eye mutation. The eyes
were dramatically reduced and the remaining facets were necrosed. The places where the eyes must
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be located were substituted by other tissues of the head (Figures 1, 2 and 3). This mutation resembles
Pax 6 mutants of D. melanogaster. Ectopic ocelli could be observed. It was impossible to obtain a
mutant line, because these flies were blind and D. subobscura species needs light for being active
(Krimbas, 1993). Thus, these mutant flies cannot intercross. For this reason it was impossible to
carry out the genetic analysis of this mutation. We have named it un (ulls necrossats) and its rank is
RK 1.
Neither of these mutations has been previously described in the D. subobscura species
(Krimbas, 1993).

Figure 1. General view of a
D. subobscura female with
the un mutation

Figure 2.
Dorsal-lateral
view showing that the place
of the eye has been
substituted by another head
tissue.
Ocelli can be
observed.

Figure 3. Ventral view of the
Drosophila head. It allows
observing the remains of
necrosed eyes and the
substitution of eye by other
head tissues.

Acknowledgments: This research has been supported by the grants BOS2003-05904-C02-02
of MCyT (Spain) and 2005SGR 00995 Generalitat de Catalunya (Spain).
References: Krimbas, C.B., 1993, D. subobscura. Biology, Genetics and Inversion
Polymorphism, Verlag Dr. Kovac, Hamburg; Mestres, F., G. Pegueroles, A. Prevosti, and L. Serra
1990, Evolution 44: 1823-1836; Sperlich, D., H. Feuerbach-Mravlag, P. Lange, A Michaelidis, and
A. Pentzos-Daponte 1977, Genetics 86: 835-848.

Thirty-three new mutations in D. simulans.
Orgogozo, V., and D.L. Stern. Department of Ecology and Evolutionary Biology,
Princeton University, Princeton, NJ 08544, USA. For correspondence:
Virginie.Orgogozo@normalesup.org

About fifty visible markers across the D. simulans genome are currently available at the
Tucson Drosophila Species Stock Center. We generated six new visible mutations by EMS
mutagenesis of the D. simulans st, e strain (Tucson Drosophila Species Stock Center strain # 140210251.034) and of the D. simulans strain collected in Nueva (#14021-0251.006). These new
mutations are described in Table 1. The three white alleles and the forked allele failed to complement
the D. simulans white1 allele and the D. simulans forked1 allele, respectively. We did not obtain
progeny from a cross between our D. simulans crossveinless2 line and D. melanogaster crossveinless1
which we performed to test allelism to D. melanogaster crossveinless. To our knowledge, the D.
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simulans crossveinless1 allele isolated by Sturtevant from a natural population (Sturtevant, 1929) has
been lost. Our crossveinless2 allele is temperature-sensitive: homozygotes display the crossveinless
phenotype at 17ºC and are wild-type at 25ºC. The new forked4 allele is strong and resembles the D.
melanogaster forked36a allele. The Enhancer of Ubx allele produces enlarged and flat halteres when
transheterozygous with the In(3R)Ubx inversion, but it does not give any phenotype in the absence of
the In(3R)Ubx inversion.
Table 1. List of the new D. simulans mutations.

Allele name

Chromosome

Strain used for
mutagenesis

Phenotypic class

Mutant phenotype

white-apricot2 (wa2)

X

14021-0251.006

visible recessive

Eye color: light orange

white-3 (w )

X

14021-0251.006

visible recessive

Eye color: white

white-4 (w4)

X

14021-0251.006

visible recessive

X

14021-0251.034

Eye color: white
Macrochaetes and
microchaetes shorter and bent
Anterior and posterior
crossveins missing
No phenotype on its own.
In combination with In(3R)Ubx:
enlarged and flat haltere
Cuticle phenotype: head
skeleton malformed, denticle
bands narrower
Cuticle phenotype: head
skeleton malformed, denticle
bands narrower
Cuticle phenotype: anterior and
posterior regions abnormal

3

4

forked-4 (f )

visible recessive
visible recessive,
temperature-sensitive
dominant visible with
In(3R)Ubx,
homozygote viable

2
crossveinless-2 (cv )

X

14021-0251.006

Enhancer of
Utrabithorax (E(Ubx))

3

14021-0251.034

l(3)39 kkv?

3

14021-0251.034

lethal recessive

l(3)207 kkv?

3

14021-0251.034

lethal recessive

l(3)106

3

14021-0251.034

lethal recessive

3

14021-0251.034

lethal recessive

24 lines named as l(3)*
with * being a number
between 6 and 209
{l(3)6, l(3)8, l(3)11,
l(3)22, l(3)35, l(3)52,
l(3)89, l(3)91, l(3)107,
l(3)111, l(3)118,
l(3)121, l(3)125,
l(3)130, l(3)143,
l(3)162, l(3)169,
l(3)186, l(3)187,
l(3)189, l(3)191,
l(3)200, l(3)203,
l(3)209}

-

We also generated 27 homozygous lethal mutations on chromosome three by EMS
mutagenesis of the D. simulans st, e strain # 14021-0251.034. Mutagenized chromosomes were
balanced over the In(3R)Ubx inversion (described in Coyne and Sniegowski, 1994) to prevent
recombination events in the region covered by the inversion. 222 independent lines carrying a
mutagenized chromosome 3 and a chromosome with the In(3R)Ubx inversion were generated and
screened for recessive lethality, i.e. absence of ebony progeny (the ebony locus is located in the
region covered by the inversion). We obtained 27 lines that produced no ebony progeny after at least
five generations, and we infer that each of these lines carries at least one lethal mutation balanced by
In(3R)Ubx, which corresponds to regions 81F1-84F and 93F-89E1 in the D. melanogaster
nomenclature (Coyne and Sniegowski, 1994). Three lines displayed a first-instar larva cuticle

DIS 89 (December 2006)

Mutation Notes

141

phenotype. In line l(3)106, anterior and posterior regions are abnormal. This phenotype is not
caused by a mutation in the huckebein gene, because line l(3)106 complements the D. melanogaster
huckebein2 mutation. Lines l(3)39 and l(3)207 failed to complement each other and displayed the
same cuticle phenotype, with narrow ventral denticle bands and a malformed head region. This
phenotype is characteristic of the D. melanogaster krotzkopf verkehrt mutation. Unfortunately we did
not obtain progeny from a cross of these D. simulans lines with D. melanogaster krotzkopf verkehrt1
mutants.
All of these stocks, except for w3 and w4, are available from the Tucson Drosophila Species
Stock Center (http:// stockcenter.arl.arizona.edu).
Acknowledgments: We thank the Tucson Drosophila Species Stock Center for maintaining
fly stocks and Eric Wieschaus for his help with the analysis of cuticle phenotypes. This work was
supported by a fellowship from the Daymon Runyon Cancer Research Foundation to V.O. (DRG1789-03) and an NIH grant to D.L.S. (grant GM-6362201).
References: Coyne, J.A., and P.D. Sniegowski 1994, Dros. Inf. Serv. 75: 36-37; Sturtevant,
A.H., 1929, Carnegie Inst. Wash. Publ. 399: 1-62.
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