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Fig. 4 Amplified transforming DNA 
is heavily methylated and 5-azacy
tidine prevents methylation. DNA 
samples were from the following 
strains (non-standard growth condi
tions are indicated if relevant; lane 
numbers in parentheses): wild-type 
STA4 (13, 14; the hybridizing bands 
of wild-type DNA were -IS-fold less 
intense than those of the transfor
mant DNAs, but the autoradio
graphs were exposed for longer to 
give a similar appearance); transfor
mants BC3 (1-4); E222 (5-12); E221 
(15, 16; DNA prepared from 
mycelium grown for 16 h in medium 
containing 300 fJ.M 5-azacytidine); 
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E222 mycelium from 4 h liquid culture (17, 18); E222 mycelium from 12 h liquid culture (19, 20); E222 mycelium from 24 h liquid culture (21, 
22). Restriction enzymes used were (lane numbers in parentheses): Sau3A (I, 5, 9, 13, 15, 17, 19, 21); Mbol (2, 6, 10, 14, 16, 18, 20, 22); Mspl 
(3, 7, II); Hpall (4, 8, 12). Lanes 9-12 show the ethidium bromide-stained gel from which the blot of lanes 5-8 was made. For all Southern 
blots the probe was the 2.03-kb BamHI-EcoRI fragment of N. crassa DNA encompassing the am gene (Fig. 1). Size markers (vertical bars) 
were a mixture of phage A Hindlll fragments and bacteriophage <I> X 174 Hae Ill fragments. Arrows indicate the sizes of hybridizing fragments 
expected from the sequenced region probed (see the map of GATC sites indicated in Fig. l) and the expected I ,005-bp boundary fragment that 
includes bacterial sequences. The 1,404-bp fragment marked (lane 13) results from the failure of Sau3A to cleave the GATC site between the 
393- and 1,011-bp fragments. Other clearly defined fragments of -1,300 and 1,600 bp (from E221 and E222 DNA, lanes 15-22) are probably 
new boundary fragments generated by deletion or rearrangement of DNA during amplification. 
Methods: Standard medium for liquid cultures was Vogel's minimal medium (Fig. 2 legend) containing 20 mM glycine and 0.1% w/v 
myo-inositol. 300 fJ.M 5-azacytidine was added as indicated; preliminary experiments showed that 311-M 5-azacytidine, as commonly used to 
inhibit DNA methylation in animal cells 1

-4, had no effect in N. crassa. Methods of DNA preparation and Southern blot analysis, and criteria 
for completeness of restriction digestion were as described in Fig. 2 legend. DNA methylation was tested by means of the isoschizomer pairs 
Sau3A (which does not cleave GATmC) and Mbol (which cleaves GATmC)40 and Hpall (which does not cleave CmCGG or mCmCGG but 
cleaves mCCGG) and Mspl (which cleaves CmCGG, except in GGCmCGG sequences41

, but does not cleave mCCGG or mCmCGG, 
ref. 40) where mC denotes 5-methylcytosine. Completeness of Mbol digests shows that N 6-methyladenine is not present at GATC sites. 

with repair has also been suggested for UV-irradiated bacteria28 

and some recombinogenic lesions of 'hyper-rec' strains of E. 
coli29

• In animal systems, DNA amplification, a frequent 
mechanism by which cells meet demands for increased amounts 
of gene products1o.-16

, does not generally10 involve abnormally 
heavy methylation. However, de novo methylation oftransfected 
foreign DNA sequences30 has been found, and heavy hyper
methylation of amplified rRNA genes occurs in rat hepatoma 
and some human cell lines31 which, together with our results, 
suggests that methylation de novo of some types of amplified 
or rearranged DNA might be a widely distributed phenomenon. 
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Erratum 
Functions of the canal system in the rotaliid 
foraminifer, Heterostegina depressa 
R. Rottger, M. Spindler, R. Schmaljohann, M. Richwien & M. 
Fladung 

Nature 309, 789-791 (1984) 

ON page 789, the last sentence of the second paragraph should 
read: We have examined here the symbiont-bearing Recent 
nummulitid, H. depressa, in which the canal system located 
within the test walls replaces the primary aperture seen in other 
foraminifera. 
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