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ysm84

p221 NO - - -

p312 YES NO - -

p314 NO - - -

p318 NO - - -

p321 NO - - -

p326 NO - - -

ysm76

p38 NO - - -

p83 NO - - -

p73 YES NO - -

p152 YES FULL SUPPRESSION IN PROGRESS IN PROGRESS

p160 YES NO - -

p183 NO - - -

ysm22

p234 YES PARTIAL SUPPRESSION SLM5, PMP1, NPP1, YCR023C NPP1

p255 NO - - -

p271 YES PARTIAL SUPPRESSION DDPI, GET4, MTR10, PET123, PNS1, SME1, YRR1 YRR1, DDP1

p323 YES PARTIAL SUPPRESSION BUD6, CDC3, CWC24, EST2, MMS22, NKP2, NMA1, 
PEX30, REC102, RPL38, SFH1, TAD3, TMA10, YLR326W MMS22, EST2, REC102

p353 YES NO - -

p357 YES PARTIAL SUPPRESSION CBC2, CUP9, PPQ1, TRE1 CUP9

ysm77

p214 YES PARTIAL SUPPRESSION - -

p221 YES PARTIAL SUPPRESSION SWI3, RFA3, KRE9, RPL17B SWI3, RFA3, KRE9

p244 YES PARTIAL SUPPRESSION PSA1, MCH1, PBP4, LHP1, SLC1, KNH1 LHP1, KNH1

p257 NO - - -

p268 YES PARTIAL SUPPRESSION PIB1, RAD34, IPK1, OMS1 RAD34, IPK1

 Goal: To identify yeast gene products important for accurate
chromosome transmission in mitosis.

 Importance: Errors during chromosome transmission in humans can
lead to cell death, genetic disorders (e.g., Down Syndrome), and cancer.

 Experimental Strategy: To isolate genetic suppressors of YAC stability in
mitosis (ysm) mutants. ysm mutant strains display increased loss of a
yeast artificial chromosome (YAC).

Visual Assay For YAC Loss
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Yeast cell, YAC present
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WHITE colonies
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Wild-type (YSM+) yeast cells have very low
rates of chromosome/YAC loss and produce
white colonies with no/very few red sectors.

YAC stability in mitosis (ysm) mutants have
increased rates of YAC loss and produce white
colonies with many red sectors. Mutants
ysm22, ysm76, ysm77, and ysm84 were
generated by UV mutagenesis of yeast cells.

YSM+

ysm77 ysm84ysm76

TRP1                             ADE2               URA3 

ARS
TEL               TEL               

CEN               

Yeast artificial chromosome (YAC)
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Results

Methods
Question 1: Do the candidate suppressor plasmids contain 
a yeast DNA insert?

• Digest vector p366 and candidate suppressor plasmids 
with BstNI and run digests on agarose gel
• Compare restriction digest pattern of vector vs. candidates

Question 2: Do the candidate suppressor plasmids 
containing inserts suppress YAC loss?

• Transform candidate suppressor plasmids with inserts 
into ysm mutant cells.
• Select for YAC and candidate suppressor plasmids by 
plating cells on SD-ADE-LEU media
• Streak transformed cells for single colonies on SD-LEU 
medium and observe colony color

• White colonies indicate suppression of YAC loss
• Red/sectoring colonies indicate no suppression of YAC loss

Question 3: Which genes are present within the 
yeast DNA insert of the suppressor plasmid?

• Purify candidate suppressor plasmid DNA
• Sequence ends of plasmid insert DNA at ISU
• Perform BLAST search against yeast genome to 
identify genes within insert (i.e., candidate genes 
important for chromosome transmission)

Mate yeast deletion strains with ysm mutant 
cells and grow 2 days at 25°C on YPD

Deletion Strain

Will complementation analysis of ysm mutant cells with yeast deletion strains reveal 
the identity and/or function of the gene that is defective in ysm mutant cells?

 Gel electrophoresis of candidate suppressor plasmids digested with restriction
enzyme BstNI revealed yeast DNA inserts in about 50% of the plasmids.

 When retransformed into ysm cells, plasmid p152 completely suppressed the
sectoring defect (i.e., YAC loss) of ysm76; plasmids p214, p221, p244, and p268
at least partially suppressed the mutant sectoring phenotype (i.e., YAC loss) of
ysm77; and plasmids p234, p271, p323, and p357 suppressed the growth
defect of ysm22.

 After sequencing the ends of the yeast DNA inserts within each suppressor
plasmid and completing a BLAST search against the entire yeast genome, a
number of candidate genes were identified.

 Based on genetic interaction data and knowledge of gene functions, the genes
most likely to play a role in chromosome transmission are being investigated.

Grow 2 days at 25 C

Mate on YPD, 
2 days, 25 C

Prepare WT and ysm
mutant cells  

Amplify candidate genes 
directly from WT and 

ysm cells by PCR

Compare gene 
sequences between WT 
and ysm mutant cells to 

identify mutations

Run gel electrophoresis 
of PCR products

Sequence purified PCR 
products (ISU)

Purify PCR products 
from gel

Will comparison of the DNA sequences of candidate genes in ysm mutants and the 
wild-type (WT) strain reveal mutations that cause increased chromosome loss?

Background

Summary of Data

Sample Data

Candidate suppressor plasmid p152
suppresses the YAC loss defect of ysm76.
ysm76 cells retransformed with candidate
suppressor plasmid p152 (A-D) display
wild-type levels of YAC loss (white
colonies) relative to the p366 vector
control which displays increased levels of
YAC loss (red/sectored colonies).

BY4741
MATa

his3Δ, HIS5
leu2Δ, LEU1
yeast ORFΔ

AHJ-1-3-19B 
(YAC)
MATα

HIS3 his5Δ
leu2, LEU1

ysm

ysm Mutant Strain

X
MATa / α

HIS3 / his3Δ
HIS5 / his5Δ
leu2Δ / leu2
LEU1 / LEU1
yeast ORFΔ

ysm

Select for diploids by 
replica plating mated 
cells to SD-HIS (2X)

Mate diploids to LEU2+, leu1-
mating tester (S2072A)

Only diploid cells that have lost
the mating type locus (MATa,
located on yeast chromosome III)
can mate with the tester

Diploid Strain

Replica plate 
mated cells to 
SD-LEU agar

Observe growth on
SD-LEU agar plates
after 3 days at 25°C

This (hypothetical) diploid tested displays increased growth on SD-LEU (i.e., increased mating
with the tester strain due to increased levels of chromosome loss). The deletion strain failed to
complement the chromosome loss defect of the ysm mutant strain. This result reveals the
identity of the defective gene in ysm mutant cells and/or suggests that the deleted yeast gene
might normally have a similar function to the gene that is defective in the ysm mutant strain.

SD-LEU

Analysis of candidate suppressor plasmids
for the presence of yeast DNA inserts. The
BstNI restriction digest patterns of
candidate suppressor plasmids were
compared to BstNI-cut vector p366 after gel
electrophoresis. Plasmids marked with an
asterisk contain inserts.

V- Vector p366
M- Lambda HindIII marker
1- Suppressor candidate plasmid p38
2- Suppressor candidate plasmid p73*
3- Suppressor candidate plasmid p83
4- Suppressor candidate plasmid p152*
5- Suppressor candidate plasmid p160*
6- Suppressor candidate plasmid p183

ysm22

Positive control

Negative control

Diploid tested

SD-LEU

SD-LEU
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