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Yeast colony size reflects YAC copy number
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ABSTRACT

A novel strategy for separation of co-cloned YACs was
developed. For this, yeast cells were grown under
non-selective conditions to allow the mitotic loss of
multiple YACs. Yeast colonies of different size appear
on ‘drop-out’ selection plates with small clones con-
sistently containing a single-copy YAC. Different auxo-
trophic marker genes can be used to separate
co-cloned YACs or reduce their copy number, which is
essential for most YAC-modification procedures.

Multiple yeast artificial chromosomes (YACs) can co-exist in therigure 1. YAC-containing yeast colonies after 4 days growth on amrAde
same yeast cell due to co-cloning or amplification of an originallydrop-out medium plate.
single-copy YAC. YAC amplification can be explained by
inefficient transcription from the promoter of thRPL gene in
pYAC vectors, which in TriJra ‘drop-out’ medium can lead to  was carried out first on a previously described clone, containing
selection of cells with two or more YACE)(However, we have a 320 kb YAC, with the core region of the human kappa light
observed amplification of YACs even when selection did nathain locusZ). Attempts to introduce defined mutations into this
involve omission of tryptophan. Thus, it seems that the copyAC were hampered by the finding that the YAC was present in
number of YACs can increase in selective medium regardlesstafo or more copies per yeast cell. This YAC was obtained from
the auxotrophic marker used for selection. a library constructed in pYACA4. For our experiments the acentric
The presence of several YACs, co-cloned or amplified, in orldRA3-containing YAC arm was replaced by site-specific integra-
cell can lead to difficulties in YAC manipulation, such astionwith anADE2-containing YAC arm and the unmodified YAC
modification, fragmentation, deletion or recombination betweewas ‘discarded’ by selection in 5-FOA.(However, after growth
two YACs @,3). Several approaches can be used to reduce the medium lacking adenine, we found that the cells again
YAC copy number per yeast cell: (i) purification of the YAC DNA contained more than one copy of tA®E2-targeted YAC.
and re-transformation into yeadj;((ii) traditional genetic cross In order to allow mitotic loss of extra YAC copies, individual
with spore colony analysis after mating and meioSis ( clones were picked from selective medium plates
(iii) retrofitting one of the co-existing YACs to disrupt or replace(AdeUra" Trp*His*Lys*lle*Thr*) and grown in 10 ml YPD rich
the URA3 gene on the YAC arm with a different auxotrophicmedium @) until stationary phase. This procedure was repeated
marker. Subsequent selection using 5-fluoro-orotic acid (5FOAgith 50 ul of the resulting culture inoculated into 10 ml YPD.
results in the loss of the unmodified YAC, but maintains théfter overnight growth, serial dilutions were made in water and
retrofitted YAC @); (iv) Karl-mating, where only one chromo- spread on selection Ad&rop-out’ plates (see above). From the
some is usually transferred by cytoductid®). (Approach plate shown in Figuré five large and five small colonies were
(i) frequently leads to undesired recombinations during re-trangicked, grown in 5 ml YPD and their DNA was analysed by
formation of the purified YAC DNA. Method (ii) was shown to PFGE and Southern hybridisation (F2y. The different inten-
be associated with YAC instabilit§)( Whilst methods (iii) and sities of the YAC bands are clearly visible on both the ethidium
(iv) give reliable results, retrofitting anklarl mating are bromide-stained gel (upper panel) and the autoradiogram after
time-consuming and the latter protocol also involves changingybridisation with a YAC-specific probe (lower panel).
the genotype of the host. In order to test the general applicability of this method, yeast
Here we show that the size of yeast colonies growing arlones containing different YACs with various auxotrophic
selection ‘drop-out’ plates refledise YAC copy number, with marker genes were used. As an example, clonafuREN4 (3)
large colonies containing consistently multiple YACs (BigBy  is shown. This clone contained two YACs: 120 and 130 kb, one
picking colonies of different size and verifying their YAC contentwith URA3 andTRPL marker genes, and the other WitRA3
by PFGE and Southern hybridisation we were able to reliablyene disrupted with aRDE2-containing vector [pPRANSY]]. A
select small colonies with a single-copy YAC. The identificatiorsingle colony was picked from Adédra Trp~ plates, cells were
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Figure 3. PFGE (upper panel) and Southern hybridisation (lower panel)
analysis of DNA from five large and five small colonies after selection on Trp
‘drop-out’ plates. The right)RA3-containing arm of this 120 kb YAC was
modified by pRAN4 (9), resulting in the appearence of two YACs of different
sizes. The lefffRPL-containing arm on both YACs remained unchanged. The
blot was hybridised with a YAC-specific probe [human M C3)].
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