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Fig. 1. A DNA processing by competent S. prewmonige.
At competence, competence factor (CF) is released
and it interacts with a cell-surface receptor and com-
petence specific proteins are incuced. A single long
DNA molecule is bound to several sites on the cell
surface. A different stage of binding and uptake is
illustrated at each site: bnd, binding and nicking by
membrane bound nuclease; deg, degradation of a
single-strand of double-stranded DNA and
simultaneous release of a small oligonucleotides in-
to the medium; ent, one strand is taken up while the
other is degraded; rec, the single strand becomes
associated with a competence specific protein, to
form the eclipse complex and it is integrated into
a homologous chromosome by replacing a recipient
strand with the donor strand; rea, in case of pasmid
DNA transformation, the single strands, are taken
up by the same mechanism, and are reassociated to
form a functional replicon; hex, after integration,
a mismatched region is corrected by mismateh repair
system.

strand DNA binding protein 3 2% HehE
eclipse complex 2} 33 ©| eclipse complex
o} 382 gingle strand DNA 9] 239} $lof
Hodst glerleln FEHch, AR oA
atelA) = single strand DNA 7} recombination
enzyme ol 2J3] homologous DNA o] &&=+
7eo|m single strand DNA 7} Al ¥ qto & F4
5 & E3s7] Al oF 10%e] A8dch, B¥
5 uh2e single strand DNA 7} recipient
cell DNA &) F7iet 5 gbrbeta) #ghs] = uhe
ol x3+5l recipient cell DNA + & 23l A
Bk, a2t A gke 2 Eo{7) single strand
DNA 7} recipient cell DNA 9} FARdo] gl
dloll = H3jsle] DNA 54 of alxglas AR
= A =t (Fig. 1).
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Insertion mutagenesis W2 AH&sted recP 9
W98 zlolslle wi pXF 4027} recP A%k
oBAE 2(2 6kb *29 Tag 13 2.7kb ¥
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Table 1. Summary of genetic studies on transformation in S. pneumoniae.

Gene Giﬂ.‘ﬁ(ﬂﬁgg“ Functions Reference
end - DNA uptake 27
ntr - DNA binding 28
noz - Degradation, entry 10, 28
hex - Mismatel repair 12, 29
hexA* 94 Mismatch repair 21, 22
hexB* 83 Mismatch repair 23
trt - Competence induction 6
ent-9, ent-11, ent-12, ent-13,

ent-14, ent-16, ent-17, ent-22, - DNA uptake 31
:gz-?,&rizﬁ i;ei‘zc,_;g'c fécfggym’ - DNA recombination 31
recP* 72 DNA recombination 20
com - Competence induction 30
comA™ 7 Competence induction 18, 19
comB* 49 Competence induction 18, 19

*; These genes are cloned
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Fig. 2. Physical map of the recP locus (top) and several cloned fragments (bottom).
----, Pieces for which coning in the terminator vectors pKK232-8 or pJdDC9Y failed. For each cloned fragment,
the vector for the clone indicated at the right was pJDC9, whereas that for the one indicated at the left
was pKK232-8. pXF301 was cloned in the terminator vector pJDC6. The locations and phenotypes of ermB
insertion mutations created in vitro and characterized after transfer into the pneumococcal chromosome are
indicated as follows:a, Rec—; A, Rec*. Also shown are the endpoints of fragments used for insertion duplica-
tion mutagenesis: @, Rec—; &, Rec+; three consecutive Alwuf fragments from pXF304 were mutagenic, but
pXF305, containing an end just outside the Alul site (at bp 700), was not mutagenic. Restriction enzyme
abbreviations: A, Alul; Av, Avall; D, Dral; H, HindIIl; P, Pvull; S, SspL; T, Taql.
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