Dros. Inf. Serv. 90 (2007) Technique Notes 165

Similarly, FRT or Lox-P sites can be targeted to certain genomic locations by piggyBac replacement.
It is likely that the targeted piggyBac replacement we reported here could also be achieved in other
organisms and mammalian cells, making this powerful genetic tool even more versatile.
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Drosophila melanogaster is a powerful genetic tool for basic and applied scientific research.
The unique ability to quickly and precisely manipulate major chromosomes (the X, the 2" and the
3rd) is facilitated by visible markers and ingeniously invented balancers. The ease of such genetic
maneuvers contributed greatly to its early success as a model organism, and the methodology has
been an essential tool ever since.

We constructed several sets of stocks (Table 1), each containing two balancers for two
different chromosomes, to facilitate the combination of unmarked chromosomes from two separate
parental sources. Such combination is often necessary in establishing new fly strains that harbor
multiple genetic elements. These strains are used in many experiments such as genetic screens,
testing genetic interactions, stable combination of UAS and Gal4 insertions, and generating mitotic
mosaics.

Our approach for combining the

Table 1. Double balancers for the major chromosomes. .
) second and the third chromosome took

Name Genotype advantage of the transgenes that confer
DB1 y w; numb / CyO {Ras} ; fng / TM3 Sb dominant phenotypes. These phenotypes
DB2 y w; numb / CyO ; fng / TM3 Sb {Ras} are easy to score while exerting little or no
DB3 y w; numb / CyO y* ; fng / TM3 Sb additional penalties on the strain’s
DB4 y w: numb / CyO ; fng / TM3 Ser y* robustness. The b'al'ancer CyO
DB5 FMByw B : Pin / CyO P{sevRasl.V12}FK1 originated from

Gerry Rubin’s lab and contains a P
DB6 FM6ywB ;Ly/TM3 Sb

element that expresses a hyperactive Ras
protein exclusively in the eyes (Fortini et al., 1992; Karim et al., 1996). The transgene added a
strong rough eye phenotype to the frequently used CyO balancer. We abbreviated this balancer as
CyO {Ras} in this report. The {Ras} transgene was marked by ry*, without obscuring the w* marker
carried by other transposons. Similarly, {Ras} has been transposed into the third chromosome
balancer TM3 Sb to make TM3 Sb {Ras} by others. We also used numb and fng, recessive lethal
alleles of two randomly chosen genes on the second and the third chromosomes, respectively, to
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construct the double balancers. Another set of double balancers used CyO y" and TM3 Ser y', which
most likely contain a P element expressing the yellow gene (Geyer and Corces, 1987; Mardahl et al.,
1993). All balancers mentioned above were obtained from the Bloomington Stock Center initially.
Figure 1 illustrates a scheme using the double balancers DB1 and DB2 to combine A2, the second
chromosome from strain A, and B3, the third chromosome of strain B, into a single stock. By
differentiating CyO from CyO {Ras}, and TM3 Sb from TM3 Sb {Ras}, the crosses were efficient
and reliable.

numb fng numb fng
P A2 ; A3 ® ; B2 ;B3 ® ;
CyO {Ras} = TM3 Sb / CyO = TM3 sb {Ras}
A2 A3 B2 B3
CyO {Ras} = TM3 Sb CyO ' TM3 Sb {Ras}
F2 A2 B3

Cyo ' TM3Sb

Figure 1. Combining the 2™ chromosome A2 and the 3™ chromosome B3 from strains A and B,
respectively. First, cross strain A to DB1 (Table 1) and strain B to DB2. Then, mate the Cy, Sb and
rough eye Fls from the two crosses with each other. Finally, select the Cy, Sb and regular eye (not
rough) F2s to establish a new stock combining A2 and B3. For combining A3 with B2, the same
scheme could be used except A would be crossed to DB2 and B to DBI first.

FM6yw B Ly Bl

p Al; A3 ® ; — B3 ® FM6ywB;
\ —— " TM3Sb - / TM3 Sb
F1 Al FM6ywB B3
FM6yw B ' TM3 Sb Y
Al B3
F2 ® FMé6ywB ;
FM6 y w B TM3 Sb TM3 Sb

Figure 2. Combining the 1% chromosome Al and the 3 chromosome B3 from strains A and B,
respectively. First, cross the females from strain A to the DB6 males (Table 1) and the males from
strain B to the DB6 females. Then, mate the B, Sb female F1s from the first cross with the B, Ly
male Fls from the second cross. Finally, select the heterozygous B and Sb females and the
hemizygous B and Sb males in the F2 generation to establish a new stock combining A1 and B3. For
combining A3 with B1, the same scheme could be implemented, except that the males from strain A
and the females from strain B would be used in the first step.
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We also constructed two stocks for double balancing the first and one of the major autosomes
(Table 1). Figure 2 presents a scheme for combining Al and B3 chromosomes into a single strain.
The first and the second chromosomes from two parental strains could also be combined into one
stock using a scheme similar to the one depicted in Figure 2, but employing stock DBS5 instead of
DB6.

All the double balancers were in y W background as well to further facilitate the manipulation
of w" marked transposons. The double balancers discussed in this report are listed in Table 1 and are
available from the author.
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receipt deadline of 31 December is a firm deadline, due to printer submission schedules. Electronic
submissions are encouraged, and may be required for lengthy or complex articles.

Manuscripts, orders, and inquiries concerning the regular annual DIS issue should be sent to James
Thompson, Department of Zoology, University of Oklahoma, Norman, OK 73019. Telephone
(405)-325-4821; email jthompson@ou.edu; FAX (405)-325-7560.

Submission: Articles should be submitted electronically, if possible. Alternatively, we ask that a
diskette be included with an article mailed to us. MS Word or Rich Text Formats are preferred. To
help minimize editorial costs, proofs will not be sent to authors unless there is some question that
needs to be clarified or they are specifically requested by the authors at the time of submission. The
editor reserves the right to make minor grammatical, spelling, and stylistic changes if necessary to
conform to DIS format. If the article contains tables, complex line figures, or half tones, we may ask
that a printed copy be mailed to us after seeing the electronic version if we have questions about
content or presentation. Color illustrations will appear black and white in the printed version but will
be in color in the electronically-accessible version on our web site (www.ou.edu/journals/dis).
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