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ABSTRACT

To date, frozen storage of YAC libraries have relied on
the administration of glycerol to the medium sub-
sequent to cell growth. By adding Hogness Freezing
Medium prior to inoculation, cultures can be frozen
directly after cell growth, with no adverse effect on the
stability of the YAC DNA or on the viability of the cells
even after repeated freezing and defrosting. Although a
relatively simple modification, the procedure notably
improves the handling of YAC libraries and significantly
reduces the risk of contamination, especially when
dealing with large numbers of clones.

Compared to the handling of bacterial cloning systems, such as in
Escherichia coli, the manipulation of YAC clones requires a
considerably higher degree of sophistication with regard to sterility.
Due to both the lack of positive selection and the slowness of cell
division and thus the length of incubation periods, the danger of
contamination is much more profound for yeast cultures. More
surprisingly, the frozen storage of YAC libraries that consist of
large numbers of individual clones in microtitre dish cultures still
relies on the administration of glycerol to the medium subsequent
to cell growth to the stationary phase (1–9 and references therein).
Not only does this procedure involve an extra manipulation, but
also the additional step increases the risk of contamination.

Having had good experience with the addition of Hogness
Freezing Medium [final concentration: 36 mM K2HPO4, 13.2
mM KH2PO4, 0.4 mM MgSO4, 1.7 mM Na3-citrate, 6.8 mM
(NH4)2SO4, 4.4% (v/v) glycerol] to the growth media of bacterial
cultures prior to inoculation, we wondered whether the same
could be done to yeast cultures. In contrast to the mere addition
of glycerol, the medium buffers the solution and has a positive
effect on the crystallisation process. The low salt concentration,
however, is very unlikely to trigger any stress reaction in the yeast
cells which may result in an increase in recombination frequency.
The applicability of the protocol was tested on YAC clones of
Plasmodium falciparum (4), Arabidopsis thaliana (9) and human
(10). The Plasmodium DNA has a very low GC-content of <20%
that should act as a sensitive indicator for reduced stability of the
cloned DNA; in human clones on the other hand there are areas

of high GC-content as well as a high percentage of repetitive
sequences.

Clones were replicated from normal glycerol culture into
384-well microtitre dishes containing YPD medium. To one copy
of a library, glycerol was added to 20% (v/v) after the 2 day
incubation period, and a parallel copy was grown in medium
supplemented with Hogness Freezing Medium. Both copies were
stored frozen at –80�C. For inoculation of subsequent cultures,
the dishes were defrosted at room temperature and stirred. DNA
plugs were prepared in parallel from identical 5 ml cultures in
YPD that had been inoculated from the respective copies.
Figure 1 shows typical results of such preparations. No
significant difference in quality or amount of YAC or yeast DNA
could be observed after the two storage methods. Also, when
spotted onto Nylon filters identical colony growth rates and,
subsequent to an in situ attachment of the DNA (5), identical
hybridisation results were detected (not shown).

Library microtitre dishes containing the Hogness Freezing
Medium were repeatedly frozen solid at –80�C and completely
defrosted for clone replication. After 20 such cycles, still no
apparent loss of viability could be observed by counting the
number of colonies growing after replicating the clones onto YPD
agar plates, irrespective of the origin of the cloned DNA. In the
laboratory, libraries of the above organisms are being kept in
Hogness Freezing Medium and subjected to various types of
analysis, such as physical and transcriptional mapping, with no
apparent effect on the experimental results by the mode of
storage.
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Figure 1. Comparison of YAC DNA isolated from different inoculates. Identical YAC clones stored frozen in glycerol culture (a–g) or growth medium supplemented
with Hogness Freezing Medium (a′–g′) were used to inoculate 5 ml YPD cultures. Intact yeast DNA was prepared and separated on pulsed-field gels under standard
conditions. There is no significant difference in yield or quality. In the preparations of Plasmodium YACs a smeared background of sheared DNA ran in the same size
range as the YAC clones and is visible due to the high DNA concentration that was loaded to the gel. The agarose blocks that had been in slots (a–e) and (a′–d′) were
displaced during staining and destaining of the gel.
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