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Fig. 1. Configurations chromosomal DNA fragment in
size of 80 kb comained in transducing
particles. The a is the size of transposon, B
the distance between the right end of the
transposon and the other marker M:xthe
distance to the left end of P1 genome from
the anchoring pointy.the remaining part of the
fragment. In case a), the region covering a and
B does not allow recombination to occur. and
the two markers are to be fixed together. Case
b} shows that the transposon is used as a
selective marker and that the unselective
marker does not have to be fixed
simultaneously. Case c¢), d) e) show that the
marker M is used as a selective marker and
that it is not necessary for transposon to be
fixed together. Because of discontinuity in x
domain,  three intervals are  considered
independently. The anchoring point in the first
wo casesfcase a b) are in the left end of
rransposon, in other three casesfcase ¢, d. e/,
the marker M. See text for details.
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Table 1. Comparisons between theoretical and actual cotransduction frequencies

d (Kb) W (%) Ci (%) C: (%)
Calculated on Wu’s Reference ¢ Theoretical Actuala® Theoretical Actual®
0 100 * 100 * 100 *
0.1 99.7% 99.6 * 99.6 *
* * * 95 * 83
4 87 85.6 94 82.6 42
* * * 75 * 34
64 80 78 67 73.9 31
40 17.1 12.8 * 10 *

“from Kleckner er al (2), “calculated from d. *: Not applicable
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Fig. 2. Compariscns between thoeretical and actual
cotransduction frequencies, where a =9.3kb,
L=890 kb, rfo)=kfconstant). See table 1 for the
values. Distance between the two markers is
B without Tn10. and insertion of Tn10 increase
the distance by a. Thus, the in W and a+f
in C./C, are reqarded as a distance criterion
for comparisions. See text for details.
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ABSTRACT: Asymmetry of Cotransduction Frequency Occurred When the Transposon Is Used
as a Marker

Kim, Changhoon and Chankyu Park (Department of Life Science, KAIST.)

When the transposon is used as a selectable marker, the cotransduction frequency depends
on the selection order of the markers. In this study, we adopted a mathematical approach
to explain this phenomenon. At first, the formation of transducing particles were considered
in five different configurations. Then the probability functions indicating the possibilities
for a marker to be fixed were mathematically formulated on the basis of probability density
concept. After actual values and useful assumptions were integrated into the formula,
resulting frequencies from theoretical calculations were compared with actual data. Such
analysis let us conclude that the asymmetry in the frequency arose from the lack of
homology required for homologous recombination due to the transposon insertion and from
the suppression of recombination around the region where the transposon is inserted.



