Supplementary Material

Supplementary Figure 1. Reversible strand exchange reaction between short oligonucleotides in the
presence of ATPyS. (Original data for Fig.1B)

(A) Controls of zero points and stability of ds-oligonucleotides under electrophoretic conditions. Lane
1, single stranded dye labeled oligonucleotide. Lanes 2-5, the reaction substrates for direct (2,3) and
reverse (4,5) strand exchange reaction were prepared as described in Material and Methods, mixed at
0°C, deproteinized with addition of SDS and electrophoresed as described. Substrates with perfect
homology (2,4) and containing one base pair substitution in the ds-oligonucleotide (3,5) were used.

(B) The time course of the direct RecA promoted strand exchange reactions. Lanes 1,3,4,7, mismatch
containing substrates, incubation time 3, 8, 20, 40 min. correspondingly (curve 3 in Fig.1B). Lanes
2,5,6,8, substrates of perfect homology, incubation time 3, 8, 20, 40 min. correspondingly (curve 4 in
Fig.1B).

(C) The time course of the reverse RecA promoted strand exchange reactions. Lanes 1,3,5,7,
mismatch containing substrates, incubation time 3, 8, 20, 40 min. correspondingly (curve 1 in Fig.1B).
Lanes 2,4,6,8, substrates of perfect homology, incubation time 3, 8, 20, 40 min. correspondingly (curve 2
in Fig.1B). The reaction time, direction (“+” for the direct and “-*“ for the reverse exchange) and
configuration of substrates (P for perfect homology between the substrates; M, mismatch containing
substrates) are indicated.

Supplementary Figure 2. Scans of electrophoretic lanes of the gels presented in Supplementary
Figure 1. The scans are grouped to facilitate visualization of the effect of the convergence of the direct
and the reverse strand exchange reactions. Data for strand exchange between mismatch containing
substrates (A) and the substrates of perfect homology (B) are presented. The direction of reaction is
designated by “+” for direct and “-* for the reverse reactions. Each scan is designated by the number of
the corresponding panel and the gel lane presented in Supplementary Figure 1. For example, scan Al
corresponds to lane 1 of the gel presented in panel A; scan C3 - to lane 3 of the gel presented in panel C
etc. Near the right end of each scan the corresponding reaction yield (in percent of ds-oligonucleotide) is
also indicated.

Supplementary Figure 3. RecA promoted strand exchange reactions. The influence of the order
of the protein addition (Original data for Fig.4A)

The time course of the forward (A) and reverse (B;C) RecA promoted strand exchange between
mismatch containing oligonucleotides substrates. (A) Direct strand exchange reaction. Lanes 1,3,5,7,
conventional reaction scheme (with preincubation of RecA with the dye labeled oligonucleotide),
incubation time 1.5, 5, 15, 45 min. correspondingly (curve 1 in Fig.4A). Lanes 2.,4,6,8, no preincubation
of RecA with the dye labeled oligonucleotides, incubation time 1.5, 5, 15, 45 min. correspondingly (curve
3 in Fig.4A). (B) Reverse strand exchange reaction, conventional reaction scheme. Lanes 1,2,3,4,
incubation time 1.5, 5, 15, 45 min. correspondingly (curve 2 in Fig.4A). (C) Reverse strand exchange
reaction, no preincubation of RecA with the dye labeled oligonucleotides. Lanes 1,2,3,4, incubation time
1.5, 5, 15, 45 min. correspondingly (curve 4 in Fig.4A). The reaction time and reaction scheme (C for
conventional reaction scheme and N for no premix of RecA protein with fluorescent labeled
oligonucleotides) are indicated.

Supplementary Figure 4. Scans of electrophoretic lanes of the gels presented in Supplementary
Figure 3. The scans are grouped to facilitate visualization of the effect of the convergence of the direct
and the reverse strand exchange reactions in the experiment with the conventional reaction scheme (A)
and the absence of such convergence in experiments with no preincubation of RecA with the dye labeled
oligonucleotide (B). Each scan is designated by the number of the corresponding panel and the gel lane
presented in Supplementary Figure 3. See legend for Supplementary Fig.2 for other designations.

Supplementary Figure 5. Reverse strand exchange reactions. The influence of the order of
protein addition and an excess of single stranded oligonucleotides. (Original data for Fig.4B)

(A) The time course of the reverse strand exchange reactions. Lanes 1,3,5,7, RecA promoted strand
exchange; conventional reaction scheme; incubation time 3, 10, 30, 90 min. correspondingly (curve 1 in
Fig.4B). Lanes 2,4,6,8, spontancous strand exchange (RecA is absent); incubation time 3, 10, 30, 90 min.
correspondingly (curve 5 in Fig.4B).



(B) The time course of the reverse strand exchange reactions in the presence of an excess of
heterologous oligonucleotide. Lanes 1,3,5,7, no preincubation of RecA with the dye labeled
oligonucleotide, incubation time 3, 10, 30, 90 min. correspondingly (curve 4 in Fig.4B). Lanes 2,4,6,8,
conventional reaction scheme, incubation time 3, 10, 30, 90 min. correspondingly (curve 2 in Fig.4B).

(C) Lanes 1,2,3,4, RecA promoted strand exchange with an excess of homologous oligonucleotides
(+16mer); conventional reaction scheme; incubation time 5, 10, 30, 90 min. correspondingly (curve 3 in
Fig.4B). The reaction time, presence of RecA protein and the reaction scheme are also indicated (R, RecA
promoted exchange; S, spontaneous exchange; C, conventional reaction scheme; N, no preincubation of
RecA with fluorescent dye labeled oligonucleotides).

Supplementary Figure 6. Scans of electrophoretic lanes of the gels presented in Supplementary
Figure 5. (A) RecA promoted and spontaneous reverse strand exchange. (B) RecA promoted reverse
strand exchange reactions in the presence of an excess of heterologous oligonucleotides. Data for
conventional reaction scheme and experiments with no preincubation of RecA with the dye labeled
oligonucleotides are presented. (C) RecA promoted strand exchange with an excess of homologous
oligonucleotides; conventional reaction scheme. Each scan is designated by the number of the
corresponding panel and the gel lane presented in Supplementary Figure 5. The reaction time for all three
panels is indicated in the left part of the Figure. See legend for Supplementary Fig.5 for other
designations.



A. Zero point controls

Substrates
Direction

123 45

B. Direct exchange

Time (min)
Substrates

12345678

C.Reverse exchange

Time(min) 3 3 8 8
Substrates M P M P M P M P

e N e ] e i

— [— — o

12345678

Suppl. Figure 1

+ - direct exchange
- -reverse exchange
P - perfect homology

M - mismatched
substrates



A. Mismatched B. Perfect
substrates homology
ds ss ds ss
- _\ (_ Yield - ﬁ (_ Yield
+ +
= A3 J\ 0 = A2 ‘J\ 0
= =
o o
- A5 k 100% .V JL 100%
S T B I /\ 31.6% = * B2 ” I 61.5%
= =
) )
_ cCf J\/\ 58.3% _ C2 JL 87.5%
+ +
k= B3 JM-% £ B5 J\j\ 69.6%
= =
o H A ) ﬂ\
_ c3 54.5% _ c4 81.5%
E B4 “ H 47 6% E B6 JL& 73.4%
o o
N N
= B7 M 51.0% = BS L 74.7%
e =
o o
< c7 f\ I\ 5200 ¥ c8 N 761%

Suppl. Figure 2




A. Direct exchange. Conventional scheme
and No premix

Time(min) 1515 5 5 1515 45 45
Scheme CNCMNI CNUIGCGN

C - conventional
scheme

N -no premix

1234567328

B. Reverse exchange. Conventional scheme

Time(min) 15 5 15 45

12 3 4

C. Reverse exchange. No premix

Time(min) 15 5 15 45

1 2 3 4

Suppl. Figure 3



A. Conventional B. No premix
scheme

ds ss ds ss

A A

- Yield - Yield
= LN 35.8% = + A2 28.6%
= =
0 0
- -
_  B1 69.8% _ C1 36.4%
+ +
c A3 47.7% & A4 39.8%
= =
Ty) Ty)
- B2 55.9% - C2 25.8%
c | I =’ M
— A5 51.9% ‘= A6 48.8%
= °E
Ty) Ty)
- -
- B3 53.7% = C3 24.2%
+ +
= A7 55.1% & A8 52.0%
= =
Ty) Ty)
< <
- B4 53.5% = C4 24.4%

Suppl. Figure 4



A. Reverse exchange. RecA promoted
and spontaneous

Time (min) 3 3 10 10 3
Reacton R S R 8§

o
»n &
o8
n 8

R - RecA promoted
S - spontaneous

1234567 8

B. Excess of heterologous oligonucleotide

Time (min) 3 3
Scheme N C N C NCN C C - conventional

scheme
N - no premix

123456 78

C. Excess of homologous oligonucleotide

Time (min) 3 10 30 80

123 4

Suppl. Figure 5



A. RecA promoted
and spontaneous
exchange

30 min 10 min 3 min

90 min

(7))
>
(00]
>
/QL
S

&
7
77

(7))
& 5 2
.

A
=<
@
a

55.1

>
X

A

52.

>
S

()

>

()

>
(®)) o N
w (o)) (o))
oo N o
9 % o
=N =8 =8

>

A
>
N
I3
N
%
X

Suppl. Figure 6

B. Excess of
heterologous
oligonucleotide

c B4 79.1%
N B3 63.1%
c B6 j\A 71.2%
N

B5 37.1%

C. Excess of
homologous
oligonucleotide

ds ss
Y

«

Yield

45.6%

c2 M /\ 44.1%

C3 M 42.2%




