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so there must be a hitherto undetected Hind TH cut very
close to one of the others. A new band appears when A
and Apbio, DNAs are hybridised and digested sequentially
with S1 and Hind III (Fig. 2b). In three separate experi-
ments, the length of this DNA piece was determined as
320 base pairs. This band is not seen when the DNA in
the hybridisation mix is digested with either enzyme
separately, and represents DNA between Hind III cut 3
and the left end of the bio, substitution, since the right end
of the bio; substitution is 9.7% A (4,500 base pairs) away
from the next Hind III cut"®”,

The sum of the lengths of the Bam Hly—ae¢r and Hind
IH:—arr DNA pieces is 380 base pairs. To obtain an in-
dependent estimate of this distance, we isolated the Hind
IIT;-Bam HI; piece (Fig. 2), which we call «. @ can be cut
by the restriction endonuclease Hinf to yield three pieces,
B, v and & (Fig. 2d). If the 5 ends of a are labelled using
polynucleotide kinase and then digested with Hinf, only ¥
and & are labelled (Fig. 2e). A fragment identical in
mobility to & is obtained by Hinf digestion of the Bam
HI-art fragment (Fig. 2¢). Thus & is to the right, v to the
left, and B in the middie. The lengths of B, v and & as
determined by ten separate measurements of their mobilities
in gels are 360, 150 and 45 base pairs respectively, giving
555 base pairs for «. No other fragments have been
detected, and the radiocactivity present in the three bands
after nick translation with «-¥*P-dGTP is in the ratio
7,4 :3,5:1, which is similar to the ratio of the fragment
lengths, 8:3,3:1. Endonuclease Hha T also cuts «
twice, yielding three fragments that are 470, 65 and
15 base pairs long, their sum being 550 base pairs.
Mbo;r also cuts « twice yielding three fragments 380,
90 and 75 base pairs long, their sum being 545 base pairs.
These values agree very well with the value obtained from
the sizes of the Hinf fragments. We therefore have four
independent measurements of the distance between Hind III
cut 3 and Bam HI cut 3; 550, 555 and 545 from the Hha I,
Hinf and Mborr pieces, 580 from the Hind III-S1 plus Bam
H1-81 pieces. The difference is too large to be accounted
for by errors of measurement. No significant change in the
observed size of the Bam HI:—gis piece was seen on increas-
ing the amount of S1 nuclease twofold or decreasing it five-
fold, so digestion of the single-stranded region with Sl
was complete., One possibility is that a fragment or frag-
ments have a mobility that does not correspond well to its

Fig. 3 Map of the attachment site region of A. The sizes of the
Hinf fragments form the basis of the map. Digestion of the Hinf
fragments individually with Hha I and Mbo,, places the Hha I
cuts 15 and 80 base pairs from the Hind III cut, the Mbo,, cuts 90
base pairs from the Hind III cut and 75 base pairs from the
Bam HI cut. Marini and Landy?* have also found a 380 base-
pairs long Mboy, piece containing arz. The restriction endo-
nucleases Hpa I, Hpa II, Hae II, Hae III, Hind If, Hind I1I,
Bam HI, Sac IIT and Pst I do not cut within this DNA segment.
Filled arrow, solid tail: Hind III; unfilled arrow, Bam HI; filled
arrow, dotted tail: Hinf. Lengths of the fragments are given in
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real length”. A more interesting possibility arises from the
fact that if a common region of homology*** is present in
the attachment sequences of phage and host, the ends left
by St in the attachment region will be at the junction
between the common homology region and a recognition
sequence (Fig. 1). In this case the ends should overlap by
the length of the common homology region, so the dis-
crepancy in the values obtained would indicate a common
homology region of 20-25 base pairs (Fig. 3).

The position of the site of recombination is shown in
Fig. 3. It is thus possible in this way to determine the
physical map position of genetically-defined elements in
large DNA molecules to within 20 nucleotides.
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Erratum

In the article ‘Direct demonstiration of B-globin mRNA in
homozygous Ferrara Bithalassaemia patients, Nature,
266, 231-234, the author sequence should have read
S. Ottolenghi, P. Comi, B. Giglioni, R. Williamson,
C. Vullo, L. del Senno and F. Conconi. Figure 3 description
fine 2 should read Nuclear (@) and cytoplasmic (b) .
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