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Abstract

Minisatellites are repetitive DNA sequences with repeat units that range from 16 to 100
base pairs in length. These sequences are stable during mitosis but are highly unstable
during meiosis with alteration in both length and sequence compositions. One class of
minisatellite, rare alleles, have been correlated with cancers, including primary tumors
of the brain, lung, ovaries, colon, bladder, and breast. Due to the difficulty of studying
meiosis in humans, a novel minisatellite system in the yeast Saccharomyces cerevisiae
using the common A1 allele, of the human HRAS7 minisatellite integrated into its
genome adjacent to the HIS4 gene was used in this research. After the insertion of the
HRAS1 minisatellite into the yeast genome, it was found to exhibit the same
phenotypes as in mammalian cells. Our strains have a rare HRAS 7minisatellite allele
isolated from breast cancer cells inserted into the promoter region of HIS4. Two strains,
namely Asix71 and As/x4 mutants of this his4-H10 HRAS1 rare minisatellite allele, were
used to collect data. Data from other researchers showed that SLX4 and SLX7 play a
vital role in resolving Holliday junctions recombination. Hence, to determine the factors
involved in minisatellite stability, we determined the frequency at which the HRAS1
minisatellite repetitive tract undergoes alterations during meiosis, and the nature of the
alterations, as well as calculated recombination and crossover frequency of this
minisatellite in the our mutants.
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»his4-H10 is the insertion of HRAS 1 minisatellite.

»Qval shape is TATA box.

»his4-lopc is 28 base pair insertion at HIS4 locus to see the recombination
event at HIS 4 locus.

Protocol B Q

# 3
L N g Y

Minisatellite Stability
»Using PCR

HIS4 Segregation

Candidate Genes

We studied the effect of deletion of two genes namely SLX1 and SLX4 of
HRAS1 minisatellite budding yeast cell on recombination and crossover of
homologous chormosomes.

»Human homologous of SLX4 is called BTB12 and yeast SLX1 is called
SLX1 in humans.

»SLX4 forms complex with SLX1 and other protein factors during DNA
breaks.

»These complex act as resolvase for holliday junction formed during the
double strand break.

» Both SLX1 and SLX4 influence recombination and cross over frequency

during meiotic cell division.

Analysis of minsatellite tract length

1 spore 2 altered 3 altered 4 altered

increase

1 spore
decrease

DTK 751* + 205 22 5 16 1
DTK 1460 AsIx1 50 33 4 14 12

DTL 1487 Aslx4 43 72 9 12 7

» edatas os us there is high increase Iin spore alteration with As/x4
than mutants with Asix7 (72 % vs. 33%).

»Comparing with wild type we see that there is more alteration with two
spores than single spores.

Minisatellite stimulated recombination

DTK 751* his4-H10 WT 867
DTK 1460 his4-H10 AsIX1 121

DTK 1487 his4-H10

AsSIx4 43

*Data from Andrea R. LeClere
»The data shows the abberant segregation at HIS4 locus.
»From the data, we see that deletion of six7 and six4 cause 52 and
49% abberant segregation of HIS4 gene
»Also deletion of s/ix4 have higher centi morgan distance in comparison
to deletion of six7 (34 cM vs. 12 cM). The low number of mutants
withAs/x4 comparison with Asix7 may be the reason we see the

difference in distnace between HIS4 and LEUZ2 distance.

Conclusions a

»We concluded that the minisatellite tract is instable during meiosis cell
division.

»There is high abberant segragation with both As/x4 and Asix7 mutants
close to 50%.

» The length of spores alterations conclude that the minisatellite stablity

changes from generations to generations.
Referecnes:

Jauert, P.A., Edmiston S.N., Conway K., and D.T. Kirkpatrick. 2002. RAD1 Controls the Meiotic
Expansion of the Human HRAS17 Minisatellite in Sacharomyces cerevisiae. Mol. Cell. Biol. 22: 953-
064.
Jauert, P.A., and D.T. Kirkpatrick. 2005. Length and Sequence Heterozygosity

Differentially Affect HRAS1 Minisatellite Stability During Meiosis in Yeast. Genetics 170: 601-612.

Munoz, Hain, Declais, Gardiner, W. Toh,....... , Lilley and Rouse. 2009. Coordination of Structure-
ecific Nucleases by Human SLX4/BTBD12 Is Required for DNA Repair. Mol.

Cell. Biol. 35,

116-127.

Svendsen, Smogorzewska, Sowa, O’Connell, Gygi , Elledge, Wade Harper. 2009. Mammalian
BTBD12/SLX4 Assembles A Holliday Junction Resolvase and is Requried for DNA Repair. Cell 138,
63-77.



