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Figure 9. The Structure of the B6P6 Form of the !"#$%&' DnaB–λP loader.  In all 1215 

the panels, the B6P6 complex, with its six loader molecules (labeled U, V, W, X, Y, 1216 

and Z), is depicted in the ribbon representation; domains III and IV of λP chain Z 1217 

are colored in blue and green; the other chains in hues of blue.  DnaB in panels A 1218 

and C is shown as a surface.  Panels B and D illustrate DnaB using the sphere 1219 

and cylinder design language.  The DH and LH elements in each panel are shown 1220 

in the ribbon and cylinder format and are colored orange and yellow.  Panels A 1221 

and B are rotated by 45° along the horizontal X-axis compared to the pose in 1222 

panels C and D.  The orange and red values in panel D represent rotation angles 1223 
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experienced by the DH and LH elements in the transition from closed planar to ajar 1224 

planar.   1225 

1226 
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Figure 10. The Helicase Loader Interface in the B6P6 Complex is Inchoate.  A) 1227 

The interaction sites (#2, #3, and #4, each uniquely colored) between DnaB and 1228 

λP.  As in Figure 5, the interaction sites are depicted as surfaces, with points on 1229 

the surface indicating positions within 4.5 Å between the helicase and the loader.  1230 

Sites #3 (yellow) and #4 (purple) encompass different amounts of buried surface 1231 

area in the various interfaces.  The λP ensemble is shown in ribbon format, colored 1232 

in shades of orange.  The DnaB hexamer, labeled from A to F, is presented in a 1233 

ribbon and the sphere/cylinder design language.  The CTD spheres of each 1234 

subunit carry labels corresponding to the underlying chain.  B) Incompatibility of 1235 

the disordered domain IIIs of chain U and X with the B6P6 complex is indicated by 1236 

the clash (close approach; within 1.5 Å) with chains W and Y, and V and Z.  The 1237 

light-green-colored spheres show atomic positions in the above chains within 1.5 1238 

Å of chains U and X.  The complete superposition appears in Supplementary 1239 

Figure 23.  1240 

  1241 
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Figure 11. Model for loading the DnaB-λP loader complex onto the λO-Oriλ. 1242 

Assembly stages of the DnaB helicase at the phage λ origin.  This work focused 1243 

on the two oligomeric forms of the BP complex (boxed) that populate Stage II: B6P6 1244 

and B6P5.  Six copies of the λP loader bind to the closed planar ring (Stage I) of E. 1245 

coli DnaB, creating the ajar-planar B6P6 complex.  In this complex, the λP domains 1246 

I (chain Z), II, and III have not adopted the configuration in B6P5.  Loss of one copy 1247 

of the λP loader accompanies reconfiguration into the B6P5 open spiral.  This entity 1248 

features openings in the NTD and CTD layers that allow ssDNA to enter the central 1249 

chamber.  However, the λP chain-Z binds on both sides of the breached interface 1250 

in DnaB, stabilized by a substantial interface between the domain IIs of the λP 1251 

pentamer.  This configuration effectively blocks the entry of replication-origin-1252 

derived ssDNA into DnaB’s inner chamber. Despite the blockage, the B6P5 1253 

complex can still bind ssDNA; it is suggested that this binding may occur outside 1254 

of DnaB's inner chamber in Stage III.  The disordered domain Is of λP chains V, 1255 

W, X, and Y are proposed to bind to the λO-Oriλ initiator-replication origin complex.  1256 
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The expulsion of the λP ensemble, assisted by E. coli chaperone proteins, 1257 

facilitates the transition to Stage IV, the translocating form.  The yellow cylinder 1258 

represents the expected path of ssDNA inferred from the DnaB•DnaC-ssDNA 1259 

complex (PDB: 6QEM, (34)). The docking helix and linker helix elements are 1260 

colored red and orange.   1261 

  1262 
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