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/Aims; ) Experimental Procedure |
Our aim is to use the Yeast 2 hybrid system! to detect protein-protein Cdc13DB Stn1 AD Results;
interactions between 13 different telomere associating proteins in T ST Only 11 of the genes Exol, Rad24, DDC1, Rad17, Stn1, Cdc13, Tenl, Mec3, _
saccharomyces cerevisiae. The 13 proteins we looked at were as follows; ?PAl' R§§24& RPA3 successfully mated as seen on the control plate -leu-trp in
Cdc13, Stnl, Tenl, Rad17, Mec3 & Ddc1, Exo1l, Sgs1, Dna2, Rad24 and RPA1, . L . L igures -
_2&3. Y PINS ErimELEien Eme | [t e DNA extraction and purification -leu-trp+ Xgal plate shows growth for every hybrid with 11 protein-protein
a2 interactions being identified as shown in figure 3 by the blue colour of the
PCR specific genes PCR specific genes colonies. These interactions were as follows;
e (Cdcl3DB ->DDC1, Rad1l7 & Stn1 AD
Introduction; Plasmid amplification and digest AREme] amplineaEen ane elizes! * Exol DB -> Rad17 & Stn1 AD
Telomeres are regions of DNA that contain repetitive nucleotide sequences _ |  Rad24 DB ->Rad17 & Stnl1 AD
at the ends of chromosomes. Telomeric DNA consists of single-stranded 3’ fleteioration UGS A T « DDC1DB - Radl17 & Stn1 AD
overhangs that are elongated by the enzyme telomerase and serve to | L | | l | | * Radl7 DB - Stnl1 AD
protect chromosome ends from degradation. As well as being elongated Re-plate individual colonies o SRR N CEE LS e Stnl DB - Rad17 AD
telomeres have associating proteins that serve to protect telomeres from colo'\ﬂ?ég gi’rﬁfgﬁeglate -his-leu plate showed that RPA1 interacted with everything but Mec3 & Tenl.
being recognised and treated as double strand breaks. Dysfunctional l -his-leu+CHX & -ade-leu+CHX showed RPA1DB interacted with every protein
telomeres can lead to the DNA damage response and genomic instability, o= Gietee) @ellaie but itself.
which is potentially lethal.? onto selection plates -ade-leu-trp showed limited growth at Cdc13 and RPA1, suggesting a possible
interaction.

Figure 2; flow diagram showing each step of the procedure for two of the genes

The yeast two hybrid system detects protein-protein interactions using the Cdc13 & Stnl.

separated DNA-Binding (DB) and Activation (AD) domains of a transcriptional
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activator protein, such as GAL4 as seen in Figure 1. In vivo, the GAL4 DB and 59855525985 5 g%g%%%gg ‘5%8%2%53 5905532 5995 sxs
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AD are in physical contact with each other and so activate transcription of ot ACE T Y YL “J roocpfory Loroachore MOMOM rocphoxe

. 3 @9 e
the reporter gene, however these two domains can be separated and %35‘3‘1‘28 HEss ae coces .
subsequently fused to two separate proteins, known as the Bait and Prey. Method,; Radi7 ADEES e e
Transcription of the reporter gene lacZ only occurs when both the GAL4 AD 1. Design of forward and reverse primers for the 13 genes to amplify them cact3 AD LR .
. . . . . RPA1 ADEA A ?

and DB domains are in physical contact meaning the proteins that they are using polymerase chain reaction (PCR). Three primers designed for each gene RPA3 ADKRRRR

fused to are interacting. of interest are as follows; forward overlapping sequences with GAL4-DB, Sc -leu-trp Sc-leu-trp+Xgal ~ Sc-his-leu-trp  Sc-his-leu+CHX Sc —ade-leu+CHX Sc —ade-leu-trp
forward overlapping sequences with GAL4-AD and reverse primers Figure 3; shows the 8 hybrids grown on the 6 selection plates as mentioned in the
complementary to the plasmid. method.
2. A DNA extraction from the DLY640 wild type strain was preformed. §§§§§§ géggég §§§§§§ §§§§§§ §§§§§§
P 3. The plasmids pDL1432 and pDL1435 were amplified using E. coli and digested 28553 SE2585 32585 233588 238588
— at the Smal cleavage site. Both plasmids contained a promoter region, an Exol AD/DB [ECICICICR
. ) oL Rad24 AD/DE REAKEEE ) EAA R RN
Ampicillin marker and a gene encoding one domain of GAL4 transcriptional pde1 an/os KARKEEE] EEEEEY
: : . Rad17 AD/DB [ERCECECECIE N AL
activator protein, followed by the Smal cleavage site. pDL1432 has a leu MNS e 00  o|® o0 o
I O — : Ten1 AD/DB (LR I L IO
marker, allowing the transformed yeast to grow on selective —leu media, stn1a0/08 EXR XX N ) EXXKXX Y
whereas the pDL1435 has a trp marker, allowing the transformed yeast to cde13 AD/DB ERCICICICITE LRI R
: . . . RPA1 AD/DB LU U IR L AL AL BE RN
grow on selective —trp media. PDL1435 also contained a wild type Cyh2 gene. rra2 AD/DE [EER I X ) B

oo0000

RPA3 AD/DB LA N I B )

Gal4 DB Gal4 AD

4. Transformation of the yeast strains DLY7352 and DLY7353 allowed digested
plasmids and amplified genes to be taken up by the cells .

Sc-leu-trp Sc-leu-trp+X-gal Sc-his-leu-trp Sc-his-leu+CHX Sc-ade-leu+CHX Sc-ade-leu-trp

Figure 4; showing the interactions of Mec3, Tenl & RPA2 with the other 11 proteins on

UAS lacZ reporter gene 5. Each of the 13 genes were transformed so each Mata strain could be mated , , ,
. : : . the 6 selection plates as mentioned in the results.
with each Mata to detect any interactions when grown on selection plates.
T Summary of the method can be seen in figure 2. .
Transcription — / - \
P 6. All the markers mentioned in the plasmids are used to select for mated COhdUSIODS', _ _ _ _
Figure 1; Showing the interaction between the Bait and Prey proteins when they are strains that interact, by plating the yeast onto 6 selective plates as follows; Prot.eln-proteln interactions found at telomeric ends in the wild type DLY640
fused to their respective DB and AD domains, allowing transcription of lacZ to occur. * -leu-trp - control plate used to show that mated strains contain both plasmids strain are, . _ .
pDL1432 and pDL1435. * RPALl interacted with every other protein but itself, Tenl and Mec3
/References; ) * -leu-trp+Xgal — colonies turn blue if interactions occur ° Stnl injceracts Wiﬂ_‘ Tenl, RPA2 and Mec3
1. S.Fields & O. Song, 1989, A novel system to detect Protein-protein * -his-leu-trp —Grow in the lack of histidine if interactions occur * Radl7interacts with Mec3
interactions, Nature; 340(6230):245-6. * -ade-leu-trp — Grow in the lack of adenine if interaction occur ) .RPAZ Interacts with RPA1 and RPA3-_ . _ _
2. JM. Dewar & D. Lydall, 2012, Similarities and differences between -his-leu+CHX & -ade-leu+CHX show presence of pDL1435 which has a wild Using the se findings future research will be carried out measuring protein-
‘uncapped’ telomeres and DNA double strand breaks type CYH2 genotype, causing death when grown on cycloheximide. protein interactions in presence of uncapped telomeres . This will then allow
’ DNA damage dependant protein-protein interactions to be identified.

\_  Chromosoma;121:117-130. -/
*BSc Biochemistry undergraduate, a.l.gisby@ncl.ac.uk




