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Msh4-Msh5 or MutSy is a heterodimer that is critical for 1. & 2. PCR + Dpnl Digest: §Two expected products (2 cut sites):

Estabilizing joint molecule DNA recombination . . 53714 bp

intermediates, for promoting crossover recombination, | | - 2783 bp

éand for proper assembly of the synaptonemal complex.? | | }

‘The Cohen research group observed that a mutation in theé

EATPase domain of Mshb5 resulted in disrupted homolog |

interactions and aberrant DNA repair, leading to a failure

of forming any crossing-overs at the end of prophase.>

Previous experiments have shown the existence of an

éasymmetry in ATP binding and hydrolysis and in binding

DNA substrates in other MutS family proteins. In Msh2- |

Msh6, mutation of Lys in the Walker A motif disrupted ATP

binding and consequent hydrolysis; while mutation of Glu

in the Walker B motif disrupted ATP hydrolysis. '

Heterodimers prepared with Walker A and B mutations :

introduced into one subunit and one WT subunit revealed

differential behavior in which Msh2 exhibited weaker ATP | .

binding affinity and slower rates of hydrolysis relative to Figure 1. 1% Agarose gel with Msh5 PCR Products (K->A and .
Msh6.3 Introducing analogous mutations in Msh4-Msh5 by E->A) Figure 4. 1% Agarose gel with EcoRI digest of miniprepped
gconverting K640 and E713 to Alanine in Msh4 & K649 and Expected Product Size: ~6.5 kbp (whole plasmid) plasmids from different colonies on selection plates (*3.)
E723 to Alanine in Msh5 will allow us to elucidate whether | -

‘a similar binding/functional asymmetry exists in Msh4- *3. Transformation into NEB 5 alpha E. coli:  \TTGTAGTCACTGGCGCTAATGCATCTGGAAAGTCTGTA"
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AACATCAGTGACCGCGATTACGTAGACCTITTCAGACAT.
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Create ATPase mutants via site-directed mutagenesis \TTGTAGTCACTGGCGCTAATGCATCTGGTCTGTA

Over-express mutated proteins in E. coli P i  Figure 5. Successful sequencing result for KMsh5A1

Purify Msh4-Msh5 mutated proteins using the MBP :
affinity tag, which increases the solubility of the protein . g H aa |
in solution, using an amylose column L JoRoh F | ‘ MBP-Msha
Conduct ATPase assays with mutant proteins to | 1 O \ y Ny I |
elucidate potential binding/functional asymmetry -

4 e _ Msh5
Figure 2. a. Glutamate (E) to Alanine (A) and Lysine (K) to

§Alanine (A) Msh5 Potential Transformants selected foron |

media containing Strep (plasmids contain Strep antibiotic For each
resistance gene) pair of

‘ | samples:

4 & 5. Miniprep + Restriction Digest (EcoRl): Left = Pre-

. PCR using mutagenic | . :

. . (6438 .. 6456) ACYCDuetUP1 Primer _ -, ; EcoRI (112) [nductlon
primers to SyntheSIZe DuetUP2 Primer (189 .. 208) N
- _________-.-lT? promoter|

. « . /”f _Due rimer . Ri ht - POSt'
plasmid containing the | e e e B | Hgnt =

. - ! ___.i-""'_";___-———[Iac operator| N d uc tI on
mutation of interest | | L (= gsg |

. Dpnl digest of | | | e - : , , ,
methylated template omoter | MCS.  Figure 6. Pre-induction and post-induction samples of cells

DNA (newly synthesized ﬁﬂ ECO” taining MBP-Msh4-Msh5

product is not
methylated)

. Transformation of | | MshS pCDFDUSt-1
synthesized DNA into | 6497 bp
competent cells for nick | 5
repair and selection +
Grow overnight culture
of chosen colonies

4 Miniprep plasmid to get plasmid with mutation

5. Restriction digest to verify correct sequence length of ,

potential transformants | coRt (2599 |

6. Sequencing of plasmid to make sure mutation was Figure 3. Msh5 pCDFDuet plasmid map with two EcoRI cut Figure 7. Samples from lysis and purification using the
introduced successfully ésites utilized for restriction digest with EcoRlI amylose column
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