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Methods Construction of CRISPR Vector Targeting DSNI

: : Yeast Transformation - CRISPR Design - sgRNA & HDR template
Kinetochore & Chromosome Segregation vector and HDR template designed to introduce a sgRNA forward oligo: 5’ -gctgggcaacaccttcgggtggcgaatggGAGAAAGATCTCAAGCGAAA 3’

The separation of chromosomes during cell division relies in transformed into yeast phosphomimetic mutation sgRNA reverse oligo: 5’-attttaacttgctatttctagctctaaaacTTTCGCTTGAGATCTTTCTC 3’
part on successful interactions between the kinetochore and

microtubules.

-+ % Wildtype Dsn1:

"""""""""" > 5’ CAG TCG CAT ATATTA AAC TCG CAC TCA CTAGCC TTA AAC GAA ATA ACA AAT TCA AAA GTG AAT AAATTG
Purify - CRISPR AAC ATA GAA ACA ATG AGA AAG ATC TCA AGC GAA ACG GAC GATGAC CACTCA CAA GTG ATT AAT CCT CAA
plasmid vector CAG CTGTTG AAG GGATTAAGT TTATCT TTC AGT AAA AAA CTG GAT TTATGA AAT AAA AGA AAT CA

purified and prepped
for experiment HDR template:

5 CAG TCG CATATATTAAAC TCG CAC TCACTA GCC TTA AAC GAA ATAACA AATTCA AAA GTG AAT AAATTG
AAC ATA GAA ACA ATG AGA AAG ATC GAT GAC GAAACG GAC GAT GAC CAC GAT CAAGTG ATT AATCCT CAA
CAG CTGTTG AAG GGATTAAGT TTATCT TTC AGT AAA AAA CTG GAT TTATGA AAT AAA AGA AAT CA
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Fig. 5. Desighed sgRNA and HDR template sequences for DSN1. Pink codons code for amino acid serine in the wild type and

Restriction Digest - aspartic acid in the HDR template. Blue highlighted region represents portion of DSN1 gene used to design sgRNA.
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Errors in kinetochore-microtubule (KT-MT) attachment can i ) 5000 bp DNA
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daughter cells obtain accurate amounts of genetic material. - URAS3 gene: Yeast normally can't make URAZ Gene Plasmid Vector vector and remove GFP gene. vector containing designed sgRNA oligos
Mif2 URAS3, allows us to select for yeast that took up

LEELLLEEEEEEREEE e e e e b eee ey e e et
Sbjct 152 CGCTGGCGCCGGCTGGGCAACACCTTCGGGTGGCGAATGGGAGAAAGAT CTCAAGCGAAA

/ CBF3 our plasmid o\

Query 61 CGCTGGCGCCGGCTGGGC AA(A((TT(()(3(,T(,G(GAAT(:I)A(,A,M()AT(T( AAGC (,AAA] 120
/ - Kanamycin resistant gene: E. coli with this gene Site

Q3

Microtubule

...... , , P can grow in presence of G418 antibiotic GFPGene i tion Query 121 c‘»
Site

AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGT 180
il

LEECECEREEEE b Eeeeeee bbb eeereeeerrrit|

ITT1
| ]|
Sbjct 92 GTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGT 33

\ c Con StrUCthn Of CRI SPR VeCtOr Targetlng STUI Fig. 8. Comparison between expected CRISPR vector sequence with cloned sgRNA (query) to CRISPR vector
se4

sequence without cloned sgRNA (subject). Identical match between the query and subject sequences highlighted by

complex the purple box indicates success in constructing CRISPR vector.

/ Spc105 / T

\ nucleosome | pNA Forward Oligo: 5'-gctgggcaacaccttcggstagcgaatgg GATTAATCCCTTCAAAAACT-3’
Ndc80 complex Mis12 sgRNA Reverse Oligo: 5’-attttaacttgctatttctagctctaaaacAGTTTTTGAAGGGATTAATC-3’ Con ClU.Si on
| complex complex| COMA/CCAN
Wild type STUT.
KMN 5’-A AGT TCT GTA AGC TTC ACT CCC ATC GAC AAT AAA AAA TCT GAA GGG GAT GAG GAA TCC GAC GAT GCT GTA e e
GAC GAA AAT GAT GTT AAG AAA TGC ATG GAA ATG ACA ATG ATT AAT CCC TTC AAA AAC TGG GAA ACT GAT AAA &l '
Dsn1 ACA CTA GAG TTG AAG AAT AAC GTT GGA AAA AGA ACA TCA AGC ACA GAC AGC GTA GTT A-3’
* Dsn1isapartofthe Mis 12 complex HDR Template: ::;g;l:;:fni:iion -

* Ipl1 phosphorylation of Dsn1 is vital for kinetochore function 5’-A AGT TCT GTA AGC TTC ACT CCC ATC GAC AAT AAA AAA TCT GAA GGG GAT GAG GAA TCC GAC GAT GCT GTA
- Through mass spectroscopy we know Dsn1 has GAC GAA AAT GAT GTT AAG AAA TGC ATG GAA ATG GAC GAT ATG ATT AAT CCC TTT AAA AAC TGG GAA ACT GAT
. . . AAA ACA CTA GAG TTG AAG AAT AAC GTT GGA AAA AGA ACA TCA AGC ACA GAC AGC GTA GTT A-3’
phosphorylation at serines 546, 547, and 554 (Biggins Lab)

Fig. 1. Designed sgRNA and HDR template for STU1. Pink codons code for amino acid threonine in the wild type and aspartic acid in
the HDR template. Blue highlighted region represents portion of STU7 gene used to designed sgRNA.

CRISPR vector and HDR
template.

Stu1
« Stulis an outer kinetochore protein that has a role
In recapturing detached kinetochores

* We were successful in constructing the CRISPR vectors containing sgRNA

9000 bp DNA

* Previousresearch has shown that phosphorylation of the (cutplasmid) ———T171=| encoding sequence desighed to mutate specific phosphorylation sites in
outer kinetochore protein Spc105 at “MELT” sites initiates s STU1 and DSN1
the SAC (Kolenda et al. 2018) 1000 bp DNA - - -  The CRISPR vectors were transformed into S. cerevisiae and colonies were formed

(GFP gene)

¢ -

* We are awaiting sequence confirmation that the STU7 and DSN7 genes contain our
iIntended mutations

* Research has shown that the Stu1 sequence contains 2 ,5
highly conserved MELT-like sequences: IDLT 716 and MEMT -
1031 (Juchau 2020) | :

* Inthe future, phenotypic analysis can be performed to test the effects of the
| % mutations

. . Fig. 2. Restriction digest reaction used to linearize CRISPR vector and Fig. 3. E. coli transformation with CRISPR vector
ObJ eCtlve remove GFP gene. containing designed sgRNA oligos References
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