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RecQ DNA helicases

e Conserved from E. coli to human
e Unwind DNA duplex in the 3’ to 5’ direction
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* Process complex DNA structures
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RecQ mutations linked to genome instability

Genome instability ’ - ‘?‘} £
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- lllegitimate recombination
http://humgen677s11.weebly.com

RecQ helicase deficiencies in humans:
BLM, WRN, and RecQ4

- Rare autosomal recessive diseases
- Chromosomal instability
- Cancer predisposition

- Premature aging and infertility




RecQ plays multiple roles in recombination
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RecQ plays multiple roles in recombination
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Conserved RecQ domain architecture

E.coli RecQ

S. cerevisiae Sgs1
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E. coliRecQ and BLM variants and DNA substrates
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Single molecule helicase measurements with
magnetic tweezers
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HRDC induces long and frequent pauses
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Unwound duplex (bp)

Bloom’s syndrome helicase domains are
functionally identical to RecQ domains
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Pauses arise from HRDC binding displaced ssDNA
RecQ does not pause on gapped substrates
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Pauses occur at specific locations on hairpin
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Pauses correlate with DNA duplex stability
HRDC stabilizes sequence-dependent pauses of core RecQ
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Pause kinetics indicate 5 base-pair kinetic step

Pause Step
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Direct observation of S5bp kinetic step
ATPyS induced stalling of RecQ-dH
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HRDC nonlinearly amplifies sequence dependent
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Physiological implications of geometry-
dependent DNA processing by RecQ
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HRDC orients RecQ to preferentialy disrupt invading
DNA strand in D-loop
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RecQ-dH helicase promotes illegitimate
recombination (IR) /n vivo
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Model for suppression of illegitimate
recombination by RecQ helicases

lllegitimate recombination
/ poor or short homology
Legitimate
/ recombination




Conclusions

Mechanistic details of RecQ unwinding and pausing
e RecQ takes a 5 bp kinetic step

* 5 bp kinetic step results in sequence dependent unwinding and pausing

 DNA geometry- and sequence -dependent pausing of RecQ
e Pausing on DNA hairpin but not gapped DNA substrates
* Non-linear stabilization of sequence dependent pausing by HRDC domain binding to displaced strand

 HRDC orients RecQ to disrupt D-loop homologous recombination intermediates

In vivo implications

e RecQ unwinding and pausing provide a mechanism to control the disruption of D-
loops based on homology and extent of invasion

* This suggests a mechanism to promote genome stability by suppressing illegitimate
recombination
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