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Figure 3. SId2 and SId3 compete for pre-RC binding. (A) In vitro transcribed and translated Sld3 interacts with SId2. GST-SId2 (400 ng) and an equimolar
amount of GST, immobilized on magnetic beads, were incubated with S35 labeled in vitro transcribed and translated Sld3, washed, separated by SDS-PAGE
and analyzed by autoradiography. A 5% input was used. (B) Purified SId3 interacts with Sld2. GST-SId2 (400 ng) and GST were immobilized on magnetic
beads, incubated with purified SId3 (500 ng), washed, separated by SDS-PAGE and analyzed by western-blot (lanes 5 and 6). In lanes 1-4 a dilution
series is shown representing % of total SId3 input. (C) In vitro transcribed and translated Sld2 interacts with SId3. Sld3 (150 ng) immobilized on anti-SId3
magnetic beads or control beads, were incubated with S3 labeled in vitro transcribed and translated Sld2, washed, separated by SDS-PAGE and analyzed
by autoradiography. A 5% input was used. (D) Purified SId2 interacts with Sld3. SId3 (150 ng) immobilized on anti-Sld3 magnetic beads or IgG control
beads, were incubated with purified SId2 (500 ng), washed, separated by SDS-PAGE and analyzed by western-blot. Lanes 1-4; a dilution series representing
% of total SId2 input is shown. (E) Sld2 and Sld3 binding to the pre-RC. Sld2, Sld3 or the combination of both was incubated with the pre-RC. The binding
of SId3 and Sld2, corrected for Mem?2 signal, was quantified using Multi Gauge (FUJI) with arbitrary units shown in the quantification. This interaction
was analyzed using the gel-filtration based pre-RC assay. (F) SId2 and Sld3 compete with each other for pre-RC binding. Either the same concentration
of SId2 and Sld3 (40 nM each;lane 2) were employed or increasing concentrations of Sld2 (SId2: 60 nM lane 3 and 90 nM lane 4, with 40 nM Sld3 each).
Lanes 5-8 show a dilution series representing % of total protein (40 nM), which were added into the reactions. This experiment has been repeated 3x times
with similar results. (G) Sld2 and Sld3 compete with each other for pre-RC binding. Either the same concentration of Sld2 and Sld3 40 nM each (lane 2)
were employed or 40 nM S1d2/90 nM S1d3 (lane 3), were analyzed for pre-RC binding. Lanes 4-7 show a dilution series representing % of total protein (40
nM), which were added into the reactions. (H) Time course analysis of Sld2 and SId3 association with the pre-RC. After pre-RC formation Sld2 and Sld3
were added and incubated for the indicated time points. The reaction missing the pre-RC proteins was incubated for 1 min. Lanes 9—12 show a dilution
series representing % of total protein (40 nM), which were added into the reactions.
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Figure 4. DDK regulates Sld2 and SlId3 interactions with the pre-RC. In all experiments 40 nM of each protein was used unless otherwise stated, besides
DDK (5 nM). (A) DDK slightly improves Sld3 interactions with the pre-RC. This interaction was analyzed using the gel-filtration based pre-RC assay
and the binding of SId3 corrected for Mcm?2 signal was quantified using Multi Gauge (FUJI) with arbitrary units shown in the quantification. (B) DDK
improves SId2 interactions with the pre-RC. The binding of SId2 corrected for Mcm?2 signal was quantified using Multi Gauge (FUJI) with arbitrary units
shown in the quantification. (C) DDK stabilizes SId2 within the S1d2/Sld3-pre-RC complex. (D) Time course analysis of SId2 and Sld3 association with
the pre-RC in the presence of DDK. After pre-RC formation Sld2, Sld3 and DDK were added and incubated for the indicated times. The reaction omitting
the pre-RC proteins (-pre-RC) was incubated for 1 minute. (C) Lanes 3-6, (D) lanes 912 show a dilution series representing % of total protein (40 nM),

which were added into the reactions.

own could bind to the pre-RC. We observed no interaction
after 1 minute of incubation and only sub-stoichiometric
binding of Cdc45 to the pre-RC after 30 minutes (Fig-
ure 6A, lanes 3 and 4). Next we asked if Sld2, S1d3, Sld7
and DDK could facilitate Cdc45 binding to the pre-RC.
When we combined all these factors, we observed efficient
Cdc45 recruitment (Figure 6B) to the pre-RC and the re-
sulting SId2/S1d3/S1d7/Cdc45—pre-RC complex contained
near stoichiometric amounts of each component. Impor-
tantly, in the absence of DNA we observed no proteins in
the elution (Figure 6C, lane 2), highlighting that the ob-
served complex does not represent a non-specific aggregate.
Moreover, Sld7 was part of the SId2/S1d3/S1d7/Cdc45—pre-
RC complex. However, removing Sld7 from the reaction
had no influence on the recruitment of Cdc45 or other fac-
tors (Figure 6C, lane 3), which is not unexpected, as Sld7
is not essential in vivo. Importantly, ORC, which stays par-
tially attached with DNA after the gel-filtration (Figure
1C), was by itself not able to promote complex formation
(Supplementary Figure S2B). To better understand the re-
quirements of Cdc45 recruitment, we tested complex for-
mation in the absence of individual factors. Indeed, we ob-
served that Sld3 and DDK were sufficient for initial Cdc45
recruitment (Figure 6D, lane3). We suggest that this Cdc45

recruitment could reflect the in vivo situation, where weak
interaction of Cdc45 with replication origins has been ob-
served in Saccharomyces cerevisiae (12). We observed en-
hanced Cdc45 in the presence of SId2 (Figure 6D, lane 6).
This may reflect a greater stability of the complex in the con-
text of the salt wash employed here. More so, we observed
in the presence of SId7 and S1d2 Cdc45 interaction with the
pre-RC (Figure 6D, lane 2). However,in vivo Sld7 performs
its function in the context of Sld3 and Sld2 performs its
function in the context of polymerase €, GINS and Dpbl11.
To remove all these factors appears impossible and there-
fore it is difficult to test whether cellular S1d2 could directly
contribute to Cdc45 recruitment. Clearly, in the absence of
individual factors we observed less efficient Cdc45-pre-RC
interactions indicating that the proteins act in a cooperative
manner for complex formation (Figure 6D).

Sld3 and Sld2 stabilize Cdc45 on DNA

We observed that Cdc45 recruitment to the pre-RC was
promoted by Sld3, DDK and Sld2. However, since the
S1d3/Sld2—pre-RC complex was highly unstable in the ab-
sence of Cdc45 (Figure 4D), we wondered if Cdc45 could al-
ter complex stability. To address this question we performed
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Figure 5. Sld7 mediated interactions with Sld2, Sld3 and the pre-RC. (A) In
vitro transcribed and translated SId7 interacts with Sld3. MBP-SId3 (400
ng) and an equimolar amount of MBP, immobilized on magnetic beads,
were incubated with S3 labeled in vitro transcribed and translated SId7,
washed, separated by SDS-PAGE and analyzed by autoradiography. A 5%
input was used. (B) In vitro transcribed and translated Sld7 interacts with
S1d2. GST-SId2 (400 ng) and an equimolar amount of GST, immobilized
on magnetic beads, were incubated with S labeled in vitro transcribed
and translated Sld7, washed, separated by SDS-PAGE and analyzed by
autoradiography. A 5% input was used. (C) Sld7 does not bind specifically
to the pre-RC. This interaction was analyzed using the gel-filtration based
pre-RC assay. (D) Time course analysis of Sld2, Sld3 and S1d7 association
with the pre-RC in the presence of DDK (5 nM). After pre-RC formation
S1d2, S1d3, Sld7 and DDK were added and incubated for the indicated time
points. The reaction omitting the pre-RC proteins (-pre-RC) was incubated
for 1 min. (C) lanes 5-8, (D) lanes 9-12 show a dilution series representing
% of total protein (40 nM), which were added into the reactions.
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time resolved assembly reactions (Figure 7A). We observed
rapid and stable Sld3/S1d2/S1d7/Cdc45-pre-RC complex
formation. Indeed, the binding of Mcm?2 and Cdc45 was
relatively constant, while S1d3, Sld2 and Sld7 became desta-
bilized after 5 minutes of incubation. Although this destabi-
lization occurred only after prolonged incubation, it shows
that Sld3, S1d2 and S1d7 are not essential for maintenance
of the Cdc45-pre-RC complex. As Cdc45 does not bind to
the pre-RC on its own (Figure 6A), the data suggests that
DDK, SId3 and SId2 together promote a structural change
in MCM2-7 or Cdc45, which allows formation of a sta-
ble Cdc45—pre-RC complex. The observation that Cdc45 re-
cruitment was associated with Sld3 and Sld2 release could
suggest that Cdc45 and SId3/Sld2 compete for MCM2-
7 binding. Therefore we asked which Mcm subunit inter-
acts with Cdc45. We observed that Flag—-Cdc45 did bind to
Mcm?2 (Figure 7B and Supplementary Figure S1B), which is
consistent with previous observations in Drosophila (8). As
S1d2 and S1d3 also contact Mcm?2, it appears possible that
the binding of Cdc45 to Mcm?2 promotes the displacement
of Sld2 and Sld3.

Dpb11 binds to the pre-RC, but has no influence on Cdc45
recruitment or loading

S1d3, Sid2, SId7, Dpbl1, Cdc45 and DDK are in low abun-
dance in the cell (13). We observed DDK dependent bind-
ing of SId3, SId2, S1d7 and Cdc45 to the pre-RC, but it is
unclear if Dpbl1 is also involved in the process. Currently
it is not known if Dpbl1 binds the pre-RC on its own or
whether Dpbl1 binding is strictly dependent on other fac-
tors. Therefore we analyzed whether Dpbll could inter-
act with the pre-RC. Interestingly, we observed that Dpb11
binds readily to the pre-RC and this interaction was main-
tained over time (Figure 7C). Based on this result Dpbl1
could modify the recruitment of Cdc45 or the stability of
the SId3/S1d2/S1d7/Cdc45-pre-RC complex and therefore
we performed recruitment assays in the presence of all of
these proteins. As shown in Figure 7D, Cdc45 recruitment
was not significantly influenced by Dpbl1. Furthermore, in
contrast to SId3, Sld2 and SId7, Dpbll was not released
from the complex after 30 minutes of incubation (Figure
7D, lane 6). Thus, DDK acts specifically on S1d3, Sld2 and
SId7, suggesting that they function as a unit. Our data show
that Dpbl1 can be recruited independently of SId3 and Sld2
to the pre-RC. Moreover, SId3 and SId2 were not stabilized
in the presence of Dpbl1. We propose that in vivo Dpbl1
recruitment to the pre-RC is regulated by interactions with
polymerase €, GINS and CDK. However as these factors
are absent from our reactions, we could uncover a direct
Dpbl1-pre-RC interaction. These data are consistent with
the idea that Dpbl1 functions primarily during CDK de-
pendent complex formation and has no influence on Cdc45
recruitment (6,7,16,17).

A structural change in MCM2-7 is sufficient to promote
Cdc45 recruitment to the pre-RC

We observed that DDK is required for SId2 and SId3 de-
pendent Cdc45 recruitment to the pre-RC. One possibil-
ity is that a DDK induced structural change in MCM2-
7 is sufficient to promote complex formation (32-34). To
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Figure 6. Sld3, Sld2 and DDK induce stable interactions of Cdc45 with the pre-RC. In all experiments 40 nM of each protein was used unless otherwise
stated, besides DDK (5 nM). (A) Cdc45 interacts weakly with the pre-RC. We observed only after prolonged incubation Cdc45 interactions with the pre-
RC. This interaction was analyzed using the gel-filtration based pre-RC assay. (B) Efficient Cdc45 interaction with the pre-RC in the presence of Sld3, Sld2,
S1d7 and DDK. (C) In the absence of DNA no complex formation is observed and Sld7 is not required for SId2/Sld3/Cdc45-pre-RC complex formation.
This experiment was performed in the presence of DDK. (D) Sld2, Sld3 and DDK stimulate stable interactions of Cdc45 with the pre-RC. This experiment
was performed in the presence of Sld7. (A) Lanes 5-8, (B) lanes 3—6 show a dilution series representing % of total protein (40 nM), which were added into

the reaction.

address this question, we asked if the DDK bypass mu-
tant bob-1 can promote DDK independent Cdc45 recruit-
ment to the pre-RC (32). Initially, we verified that MCM2-7
bob-1 functions for pre-RC assembly (Supplementary Fig-
ure S3A). Then, a time resolved Cdc45 recruitment assay
showed DDK independent Cdc45/S1d3/Sld2-pre-RC com-
plex formation with MCM2-7 bob-1 (Figure 8A). Impor-
tantly, Cdc45 does not bind by itself to the pre-RC, which
contains MCM2-7 bob-1 (Supplementary Figure S3B and
C). A time resolved assay with wild type MCM2-7 showed
reduced Cdc45/S1d3/SId2—pre-RC formation (Figure 8B)
in the absence of DDK. Thus, these experiments show that
a structural change in MCM2-7 is crucial for Cdc45 recruit-
ment and stable Cdc45—pre-RC interactions.

DISCUSSION

Pre-1C formation is a very important step during initiation
of DNA replication, as it leads to the assembly and activa-
tion of a processive helicase. This unique process does not
exist in bacteria or viruses and is in general only poorly un-
derstood. Here, we analyzed the first steps in pre-IC forma-
tion using purified proteins.

Using this approach we studied complex assembly and
mechanisms that restrict pre-IC formation. In the absence
of DDK pre-IC formation is completely blocked, while in
the absence of CDK Sld3 and Cdc45 interact with the pre-
RC (7). Two models could be proposed, either the pre-RC
cannot interact with any pre-IC factor or pre-1C proteins
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Figure 7. Sld3 and Sld2, but not Dpbl1, are important for stable Cdc45 interactions with the pre-RC. (A) Time course analysis of Cdc45, Sld3, Sld2
and Sld7 association with the pre-RC in the presence of DDK (5 nM). After pre-RC formation Cdc45, Sld3, Sld2, SId7 and DDK were added and
incubated for the indicated times. The reaction omitting the pre-RC proteins (-pre-RC) was incubated for 1 minute. The 30 min time point shows Sld3,
Sld2 independent Cdc45 interactions with the pre-RC. (B) Cdc45 interaction analysis with Mcm subunits. GST-Cdc45 (400 ng) and an equimolar amount
of GST, immobilized on magnetic beads, were incubated with S3 labeled in vitro transcribed-translated Mcm proteins, washed, separated by SDS-PAGE,
analyzed by autoradiography and quantified using Multi Gauge (FUJI) and plotted as % binding. A 5% input was used. (C) Dpbl11 binds specifically to
the pre-RC and the interaction improves over 30 min of binding time. (D) Dpb11 does not influence Cdc45 recruitment or loading at the pre-RC. Reactions
were incubated with or without Dpbl1 for 1 min, to observe Cdc45/S1d2/SId3/SId7-pre-RC complex formation, or for 30 min, to observe Sld2/SId3/SId7
independent Cdc45-pre-RC interactions. These reactions contained DDK (5 nM). (A) Lanes 9-12, (C) lanes 5-8, (D) lanes 7-10 show a dilution series
representing % of total protein (40 nM), which were added into the reactions.
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Figure 8. DDK regulates Cdc45-pre-RC  complex  assembly.
(A) An MCM2-7 bob-I mutant promotes DDK independent
Cdc45/S1d3/S1d2/SId7-pre-RC  complex formation. Time course
analysis of Cdc45, Sld3, Sld2 and SId7 association with the pre-RC
MCM2-7 containing bob-1 in the absence of DDK. After MCM2-7
bob-1 mediated pre-RC formation, Cdc45, Sld3, Sld2 and Sld7 were
added and incubated for the indicated time points. The reaction omitting
the pre-RC proteins (-pre-RC) was incubated for 1 minute. (B) DDK is
required to induce stable Cdc45-pre-RC interactions. Time course analysis
of Cdc45, Sld2, SId3 and SId7 association with the pre-RC MCM2-7 in
the absence of DDK. After pre-RC formation Cdc45, Sld3, Sld2 and SId7
were added and incubated for the indicated time points. The reaction
omitting the pre-RC proteins (-pre-RC) was incubated for 1 minute. (C)
A model of DDK regulated Cdc45 recruitment to the pre-RC. [1] The
MCM2-7 double-hexamer is the landing platform for complex formation
during S-phase. [2] SId3 can interact with the pre-RC. [3] DDK and SId3
are required for Cdc45 recruitment to the pre-RC. [4] SId2 can stabilize

engage in interactions that render them refractory to pre-
IC formation. We have now observed that SId3, Dpb11 and
SId2 can specifically interact with the pre-RC, suggesting
that refractory interactions limit complex formation. In-
deed, we observed competitive interactions between Sld2
and SId3 for the pre-RC, while the addition of Sld7 and
DDK reduced the binding even further. Our data indicate
that Sld2, SId3 and Sld7 can interact with each other (Fig-
ures 3 and 5), suggesting that these interactions interfere
with their binding to the pre-RC. Then again, it was ob-
served that mutations affecting DDK dependent phospho-
rylation of Mcm?2 interfere with Sld3 release during pre-1C
formation causing lethality in vivo, indicating that complex
disassembly is as important as complex assembly (35). How
Dpbl1 binding to the pre-RC is prevented is currently un-
clear, but it is tempting to speculate that integration into
the pre-loading complex (pre-LC), containing polymerase
€-GINS-Dpb11-S1d2, hinders its binding. So why do these
inhibitory interactions exist in the first place? Sld2 and SId3
are limiting factors in the cell. Currently it is unclear how
these factors become distributed to allow the correct tem-
poral and spatial replication initiation program. We sug-
gest that these inhibitory interactions serve as a quality con-
trol step to promote a specific program of pre-IC assembly.
Indeed, similar inhibitory interactions have been observed
during pre-RC formation, here MCM?2-7 interactions with
ORC/Cdc6 are blocked in the absence of Cdtl. Indeed,
these obstacles can be overcome by binding of Cdtl to
MCM2-7 or by removal of an inhibitory domain in Mcm6
(36). Thus inhibitory interactions can limit complex forma-
tion, especially when a specific component is missing.
Crucially, any inhibitory force need to be overcome dur-
ing pre-IC formation. Our data show that a network of co-
operative interactions drive complex assembly. It is clear
that Cdc45 does interact very poorly with the MCM2-7
double-hexamer, but the addition of Sld3 and DDK leads
to recruitment, which reflects the in vivo observation where
some Cdc45 recruitment occurs already in G1 phase of the
cell cycle, prior to S-phase dependent strong Cdc45 recruit-
ment (12). Moreover, this finding is consistent with recent
in vitro experiments using yeast extracts and purified pro-
teins (6,7), which also showed DDK and SId3 dependent
recruitment of Cdc45. Additionally, Sld3, SIld2, Sld7 and
DDK together do not bind to pre-RC, but Cdc45 addition
greatly stabilizes the complex. Therefore, Cdc45 must al-
ter the structure of the Sld3/Sld2—pre-RC complex to over-

the Cdc45-S1d3-pre-RC complex in the context of the wash conditions
employed here. After prolonged incubations SId3/SId2/SId7 become
destabilized and reveal a Cdc45-pre-RC complex. The MCM2-7 bob-1
mutant can bypass the DDK requirement. (D) A model explaining how
CMG complex formation is inhibited in the absence of Cdc45. [1] The
MCM2-7 double-hexamer is the landing platform for complex formation
during S-phase. [2] SId2 and Sld3 compete in the absence of DDK for
pre-RC interactions. [3] DDK promotes cooperative Sld2/Sld3-pre-RC
binding, but this complex is only short lived [4]. In the absence of Cdc45,
S1d2/S1d3 cannot form a stable complex with the pre-RC. Thus, these
limiting factors can be redirected to other locations where Cdc45 can
induce complex assembly. (A and B) Lanes 9-12 show a dilution series
representing % of total protein (40 nM), which were added into the
reactions.
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come the inhibitory interactions, indicative of a coopera-
tive Cdc45-S1d3-S1d2—pre-RC binding mode. Similar bind-
ing models have been observed in before e.g. Cdtl binding
to MCM2-7 induces structural changes in the MCM com-
plex that are essential for Cdt1/MCM2-7 interactions with
ORC/Cdc6 (36).

Surprisingly, during the course of our experiments we ob-
served that the S1d3/S1d2/Cc45-pre-RC complex was more
stable than the Sld3/Cdc45-pre-RC complex. One possi-
bility is that SId2 could directly promote Cdc45 recruit-
ment, as it was found that Schizosaccharomyces pombe S1d2,
GINS and CDK promote Cdc45 recruitment (37). How-
ever, no evidence for such a mechanism has been observed
in budding yeast (6,7). Moreover, genetic interactions be-
tween Sld2 and Cdc45 have been described, but no physi-
cal interactions between S1d2 and Cdc45 have been reported
(38). It is possible that the stringent salt wash we performed
in our assays may have uncovered a reduced salt stabil-
ity of the Sld3/Cdc45-pre-RC complex in comparison to
the SId2/S1d3/Cdc45-pre-RC complex. In the context of
our data it is conceivable that SId3 and Sld2 induce struc-
tural changes in the pre-RC, which allow more salt resistant
Cdc45-MCM2-7 interactions. A detailed structural analy-
sis will be necessary to test this hypothesis in the future. Fi-
nally, we suggest that Sld2 functions in vivo in the context
of polymerase €, GINS and Dpbl1 to enhance or stabilize
Cdc45-MCM2-7 interactions and CMG formation.

Interestingly, we observed two networks of interactions
that participate in pre-IC assembly: the first one connects
Mcm?2 with S1d3, Cdc45 and S1d2. Indeed, Cdc45 is known
to interact with Mcm?2 in Drosophila (8), but interactions
between Mcm?2 and S1d3 and SId2 have previously not been
observed. We suggest that Cdc45 interactions with Mcm?2
could facilitate the release of SId2 and Sld3. In addition, it
appears possible that these proteins could modify a putative
Mcm2/McmS DNA exit gate during pre-1C formation (39).
The second network is centered on Sld3. We have now found
that SId2 and Sld3 can interact with each other directly, con-
sistent with genetic interactions observed in S. pombe (40).
Similarly, Sld7, which is known to bind to SId3 (15), was
found in this study to interact also with Sld2. Thus, these
interactions imply that a trimetric Sld7/S1d2/S1d3 complex
could exist. We suggest that the S1d2 interactions with SId7
and SId3 could function for recruitment of the pre-LC to
the Cdc45-S1d3—pre-RC complex.

Finally, our results show that a DDK bypass mutant,
Mcm5 bob-1, allows Cdcd5 recruitment in the absence
of DDK. These data suggest that a structural change in
MCM2-7 is sufficient for stable Cdc45/S1d2/S1d3/SI1d7—
pre-RC formation. DDK alters the binding mode of
S1d3-Sld2, promoting cooperative interactions specifically
in the context of Cdc45, identifying a mechanism for
DDK dependent helicase activation. Importantly, once
the Cdc45/S1d3/S1d2/Sld7-pre-RC complex is established,
S1d3 and Sld2 became over time sensitive to the high salt
wash, while the Cdc45-pre-RC interaction is salt resistant.
Since Cdc45 does not bind to the pre-RC by itself, these data
indicate that Sld3 and SId2 promote structural changes in
the Cdc45—pre-RC complex to facilitate stable Cdc45—pre-
RC interactions.
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Models describing DDK dependent reactions for regulated
complex formation

The product of pre-RC formation is the MCM2-7 double-
hexamer and this complex represents a platform for pre-
IC formation (Figure 8C-1). We observed that SId3 can in-
teract with the pre-RC (Figure 8C-2). In the presence of
DDK, Cdc45 can bind to the pre-RC (Figure 8C-3). Coop-
erative interactions stabilize a Cdc45/SId3/S1d2/Sld7—pre-
RC complex (Figure 8C-4). We observed that Sld2, Sld3 and
S1d7 are not required for maintenance of the Cdc45—pre-
RC complex, suggesting that the S1d2/S1d3/S1d7 proteins
remodel the MCM2-7 complex to promote Cdc45 stabiliza-
tion. A DDK bypass mutant, Mcm5 bob-1, can promote
Cdc45 recruitment and loading in the absence of DDK, in-
dicating that a structural change in MCM2-7 is required for
Cdc45/S1d2/S1d3/Sld7—pre-RC formation. In the absence
of Cdc45 a number of inhibitory mechanisms block com-
plex formation at the pre-RC (Figure 8D-1). SId3 and Sld2
interact with each other in solution. When Sld2 and Sld3
were added to the pre-RC we observed that these proteins
were competing for pre-RC binding, resulting in a some-
what dominant Sld3-preRC complex. These competing in-
teractions restrict the association of SId2 and Sld3 with the
pre-RC (Figure 8D-2). DDK activity induces cooperative
S1d3/Sld2-pre-RC interactions (Figure 8D-3). However, if
Cdc45 is missing the Sld2/Sld3-pre-RC complex becomes
rapidly destabilized (Figure 8D-4). We propose that com-
plex disassembly functions as a quality control mechanism
to redistribute Sld2 and Sld3 to sites of preferred complex
formation, which could regulate the correct spatial and tem-
poral pattern of DNA replication.
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