'\'{' Identification of Host Factors Involved in 2 pm Plasmid Maintenance in Yeast '\'{'

1) Introduction:

The yeast 2 um plasmid, a selfish genetic element, is a
simple genome that is nonetheless able to maintain a
stable copy number. By purifying complexes containing
the 2 um- encoded proteins, we hope to learn which host
proteins have been hijacked to facilitate plasmid
partitioning. Our approach is to purify Tandem Affinity
Purification (T AP)-tagged proteins and to identify the 2
um- plasmid associated proteins by mass spectrometry .
We can then test whether purified proteins are important
for segregation using genetic and biochemical methods.
Using this unbiased approach, we can develop atestable
model describing host proteins involved in segregation.

4) PCR:

Po lymerase chain r eaction (P CR) amplifiessm all chainsof
DNA.In thed iagram below, DNA was extracted from yeas t

cells and was transformed with TAP- Repl or TAP- Rep2
cassettes. They w ere then subjected to P CRusing prim ers

specificfor each integration.
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7) Protein Molecular Weight Curve:

1000

100 \

Molecular Weight (kD)

10 T T T T

Miération (mam)

Jane Shin, Dr. Christie Fekete, Dr. Makkuni Jayaram

The University of Texas at Austin, Department of Neural and Molecular Biology

2) 2 um Plasmid:

The 2 um plasmid of Saccharomyces cerevisiae is a
simple genome that reflects much of the same
characteristics of a chromosome.

Proteins Function

FLP Recombination Enzyme

REP1 Vital Component to Segregation

REP2 Vital Component to Segregation

RAF1 Unknown

Diagram 1: 2 ym Plasmid

5) Western Blot:

To detect protein in a given sample, the technique
Westernblot (Immunoblot) can beutilized. The proteins
are transferred to a membrane and are then probed using
antibodies specific to protein.
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Figure 2: Western Blot of Repland
Rep2 (uninduced and induced)

8) Results:

*TAP tag amplified by PCR and transformed into yeast
«Integration verified by PCR

«Expression confirmed by the Western blot

«Correct size

«Gal-inducible

9) Conclusion and Future Work:

From what the results indicate, it is suitable to proceed with purification.
After the proteins are purified, they can be tested in future experiments
whether they are vital for segregation using the methods like
partitioning in deletion strains, co-immunoprecipitation, and GST- pull-
down assays.

3) TAP:

Tandem affinity purification (TAP) efficiently separates
epitope-tagged protein complexes from crude extracts as
seen in diagram B. Diagram A reveals the structure of a
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6) Silver Staining:

Silver staining was applied to the proteins in order to confirm that
similar amounts of total protein were loaded.
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Figure 3: Silver Staining of Repl and
Rep2 Genes
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