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9. iR (H2fE, HEE105)
1. The “trombone” model was developed to explain how synthesis of the Okazaki fragments of the

lagging strand matches the continuous synthesis of the leading strand at the E. coli replication

fork.

(1) HOLOENZYME: In order to copy the two anti—parallel parental DNA strands simultaneously, E.
coli uses a phyvsically linked holoenzyvme complex containing two complete copies of DNA Pol II1,
a sliding clamp loader, as well as two proteins that bridge two DNA pol IIls with sliding clamp
loader (27 ).

(2) One DNA Pol IIT in the holoenzvme efficiently extends the leading strand immediately after
the template strand is released from the replication fork (27 ).

(3), The other DNA Pol III in the holoenzyme synthesizes Okazaki fragments. When the lagging
strand DNA polvmerase completes the previous Okazaki fragment, it is released from the sliding
clamp and the DNA. Then, the clamp loader resided in the holoenzyme uploads the freshly established
primer: template junction and sliding clap onto the emptvy DNA Pol III to synthesize the next
Okazaki fragment. In this way, synthesis of the lagging strand can match the continuous
polymerization of the leading strand toward the moving direction of the replication fork (3’ ).
(4) Because these two copies of DNA Pol III are physically linked together, synthesis of the

leading and lagging strands is therefore physically coupled. (37 )
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