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Background Methods & Results

« The interaction between the kinetochore and dynamic A Homology Directed Repair (HDR) template containing
ends of the spindle microtubule serves as a checkpoint the intended phospho-null mutations was introduced
during the transition from metaphase to anaphase in to yeast cells with the use of the CRISPR-Cas9 system.
the cell cycle.’

Figure 7: Transformed
yeast pure culture plated
on selective media (SD-
URA-HIS), showing
successful transformants
that retained the CRISPR
vector. Black circles
represent yeast colonies
that were used for PCR
(originating from colony 3
and colony 4 from
transformation plates).

« Bipolar microtubule attachment and tension sensing is
required for successful segregation of sister chromatids
and progression through the cell cycle.!

« Incorrect attachment leads to cells containing excess
genetic material, or not enough; both of which will
compromise the cell's survival.’

* Yeast is used as a model organism for our study, since
the kinetochore on each sister chromatid interacts with
a single microtubule.?
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Figure 6: Transformation of SBY18487 with CRISPR vector and HDR template

O
for construction of dsn7-T380V/T386V plated on selective media (SD-URA-HIS). conc I uSIon

Successful transformants are indicated with a black circle, labeled Colony 1-4.

e Initial transformation of yeast with the CRISPR vector
was successful. This was represented by colony growth
DiNALaddar Chlony.#3-Lol0My A present on media that selected for the URA3 gene on
the CRISPR vector.

Figure 1: Sketch representing
the transition from metaphase
to anaphase in the cell cycle.
Kinetochores are represented

by gold circles. Spindle 1500bp
mr'CfgtUbU'eS are shown in ) 1200bp « PCR amplification of sites 380 and 386 in the DSN1
sreen. Restriction site Restricy 1000bp gene was shown as successful through gel
. 900bp electrophoresis, which produced the expected band
800bp Size (489bp).
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:Dnr\(/)églngsaiggtﬂr;}atlaeeIL;pr;PeelE'Qﬁﬁgﬂgggri;esfglgge;‘g%n Figure 4: CRISPR-Cas9 vector. Alexandrea Pascua constructed the CRISPR vector containing a . * Sanger sequencing data showed that the integration of
. DNA sequence that codes for the guide RNA necessary to direct Cas9 to cut proximal to Dsn’1 500bp the T380V/T386V mutations was not successful.

Dsn1 | tein | ted in the MIS/MIND | sites 380 & 386 used in our experimentation.'

ST 15 a protein located in the compiex, d 4%on + Sanger sequencing data supported the function of the
component of the outer kinetochore, and bridges ol Ul CRISPR vector, since an offsite mutation was present.
kinetochore subcomplexes involved in microtubule HDR template for ERNA A a0 aine 300bp
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attachment and tension sensing. dsnl1-T380V/T386V: ' ' ' l  The HDR template introduced was 60 base pairs.
e 5 —GATGﬁGGAGAAGMTg@GATAATGTCGAAAziacTﬁCGATGACGTAGAACTGCGACAACTG 3 200bp Higher site directed mutagenesis success rates were
otent associated with HDR templates 200bp in length.
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indicated with an arrow. Dsn1 is * We are in the process of repeating the mutagenesis with
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E—— Lol e SERNA 1PAM]  |as0 386 [ to right: DNA Ladder, Colony 3, Colony 4). kinetochore and the role of its associated proteins to
— successfully produce two equal cells during the
Microtubule Primer (R) metaphase-anaphase transition.
: : Figure 5: dsn1-T380V/T386V HDR template design. DSNT gene sequence
° PhOSPh0£)é|?t|0n alter$ the StrUCt.Ure and function of annotated with the CRISPR recognition site, intended mutations, and S e - Collaborative phenotypic characterization of yeast
proteins.456 We were interested in whether these primers. Primers were designed to amplify a 489bp DNA fragment GATGAGGAGAAGATTCTGGATAATACTGAAAACTACGATGACACGGAACTGCGACAACTG containing mutations in kinetochore pbrotein

hospbhorvlation events impacted the structure and containing sites 380 & 386 during PCR. We aimed to insert the 60bp N 8 : . . : P
p P Y o pa HDR template (containing the intended mutations) within the magnified — * subcomplexes will provide information relevant to
function of Dsn1 within the kinetochore. region. ?A A AAAAAAAAAAAAAANAAA A AMAAANAAM AN AN S A mutations that result in aneuploidy and the associated

s A = g— : e — diseases observed in humans.

« We aimed to mutate the DSN7 gene at codons that code
for amino acids known to be phosphorylated.”.39.10
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