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FIGURES 

Table 1. pds5-1 ctf4 is synthetically lethal. 

 Observed  Expected  

Wildtype  13  27  

pds5-1  14  27  

ctf4::HIS  20  27  

pds5-1 ctf4::HIS  3*  27  

Dead  58 0  

(*) Cells were unable to grow on new YPD plates after colony purification   
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Table 2. Yeast Strain Table 

Strain Genotype Reference 

YMM324 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

LEU2:tetR-GFP 

TRP1:PDS1-MYC13 

Tong and Skibbens, 2014 

YMM326 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

LEU2:tetR-GFP 

TRP1:PDS1-MYC13 

elg1::KAN 

Tong and Skibbens, 2015 

KT034 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

LEU2:tetR-GFP 

TRP1:PDS1-MYC13 pds5-

1 

Tong and Skibbens, 2014 

KT029 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

Tong and Skibbens, 2015 
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LEU2:tetR-GFP 

TRP1:PDS1-MYC13 pds5-

1 elg1::KAN 

 MATα ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

can1-100 HIS3::ctf4 

This Study 

YMM843 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

can1-100 pds5-1 

Maradeo et al., 2010 

 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

LEU2:tetR-GFP 

TRP1:PDS1-MYC13 

HIS3::BrdU-Inc 

This study 

 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

LEU2:tetR-GFP 

TRP1:PDS1-MYC13 pds5-

1 HIS3::BrdU-Inc 

This study 

 MATa ade2-1 his3-11,15 This study 
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leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

LEU2:tetR-GFP 

TRP1:PDS1-MYC13 

elg1::KAN HIS3::BrdU-

Inc 

 MATa ade2-1 his3-11,15 

leu2-3,112 trp1-1 ura3-1 

CTF7:ADE2 URA3:tetO 

LEU2:tetR-GFP 

TRP1:PDS1-MYC13 pds5-

1 elg1::KAN HIS3::BrdU-

Inc 

This study 

*All strains are in W303 background 
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Figure 1. pds5-1 elg1 mutant cells exhibit a cell cycle delay. (A) Flow cytometry 

analyses of DNA content in wildtype, pds5-1 and elg1 single mutant cells and pds5-1 

elg1 double mutant cells. Log phase cells were synchronized in G1 (alpha factor) at 

permissive temperature of 23°C for 2.5 hours, then released into 37°C fresh YPD  

supplemented with nocodazole to arrest cells pre-anaphase. Samples were collected every 

30 minutes. (B) Live cell imaging of wildtype and pds5-1 elg1 cells on Biostation IM 

(Nikon). Video frames were analyzed to determine the time interval between initial 

budding and cytokinesis. 
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Figure 2. Cell cycle delay in pds5-1 elg1 double mutant cells occurs independent of the 

Rad53-dependent DNA damage response. (A) Flow cytometry analyses of DNA content 

of wildtype and pds5-1 elg1 mutant cells. Log phase cells were synchronized in G1 

(alpha factor) at permissive temperature of 23°C for 2.5 hours, then released into 37°C 

fresh YPD supplemented with nocodazole to arrest cells pre-anaphase. Cell samples were 

collected every 20 minutes. Samples shown were selected to represent similar levels of 

cell cycle progression. (B) Rad53 phosphorylation state monitored by Western upon 

release of cells from G1 arrest. Samples shown were selected to represent similar levels 

of cell cycle progression based on 2A. (C) Wildtype and pds5-1 elg1 cells are competent 

to phosphorylate Rad53 in response to DNA damage (MMS) at both 23°C and 37°C, but 

do not phosphorylate Rad53  in the absence of MMS. 
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Figure 3. Viability is not rescued by fork stalling. (A) Serial dilutions of wildtype and 

pds5-1 cells plated on YPD rich medium plates supplemented increasing levels of 

hydroxyurea (HU). Plates were incubated at 23°C or 37° and grown for 3 days. 
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Figure 4. pds5-1 elg1 double mutant cells exhibit reduced levels of late origin of 

replication firing (A) Flow cytometry analyses of wildtype, pds5-1, elg1, and pds5-1 elg1 

mutant cells. Log phase cells were synchronized in G1 (0) at 23°C, then released into 

37°C YPD rich medium supplemented with nocodazole. Samples were collected every 15 

minutes and assessed for DNA content. (B) BrdU chromatin-immunoprecipitation of 

early (ARS607) and late (ARS609) origins of replication. (C) Representative gel of BrdU 

ChIP. 
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Concluding Remarks and Future Directions 
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Cohesins are critical for multiple cellular pathways. The primary function of cohesins is 

the tethering of sister chromatids together to maintain proper pairing after replication and 

through mitosis. Mutations in cohesins result in segregation defects and aneuploidy, a 

hallmark of cancer cells. However, cohesins also affect chromsome condensation, with 

many cohesin mutations in yeast having condensation defects (Guacci and Koshland, 

2012; Guacci et al., 1997; Hartman et al., 2000; Tong and Skibbens, 2014).  Additionally, 

cohesins have been implicated in gene regulation and transcription (Dorsett, 2007; 

Dorsett, 2011). Finally, cohesins and its regulators alike have genetic and physical 

interactions with several replication factors, implying a link between cohesins and 

replication (Maradeo et al., 2010; Maradeo and Skibbens, 2009; Maradeo and Skibbens, 

2010; Moldovan et al., 2006; Rudra and Skibbens, 2012; Tong and Skibbens, 2015). With 

the assortment of functions cohesins have a role in - it is imperative to understand how 

cohesins and their associated factors affect each pathway. 

  

Cohesin structure is still unknown 

 The structural basis through which cohesins tether sister chromatids together 

remains highly debated. Early studies suggest that coiled-coil domains residing between 

bound heads and hinges of Smc proteins remain flexible and kink out to form a lumen 

(Gruber et al., 2003; Haering et al., 2002; Haering et al., 2004). This gave rise to the 

notion of cohesins as huge rings that entrap DNA, even two DNA molecules, within a 

single lumen (Nasmyth and Haering, 2009). However, this "one-ring entrapment" model 
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 There are several possible candidates for Pds5 function apart from cohesins. For 

instance, cohesins, condensins, and the DNA repair complex all contain SMC 

heterodimers (Smc1,3 and Smc2,4 and Smc5,6 respectively) (Jeppsson et al., 2014b). 

Pds5 might aberrantly associate with other SMC complexes and impede progression of 

the DNA replication fork. Induced degradation of Smc2 or Smc5 would similarly test for 

roles of other SMC complexes in producing a cell cycle delay. Alternatively, we may find 

that the cell cycle delay is independent of any SMC complex. Here, we would pursue a 

model that Pds5 interacts directly with DNA polymerase or other replication initiation 

factors, a model predicated on pds5-1 synthetic lethality with ctf4 (Tong and Skibbens, 

unpublished). Pds5 also binds Top2 isomerase, which appears independent of cohesion 

and thus supports a model that Pds5 may directly impact DNA metabolism factors 

outside of cohesin pathways (Aguilar et al., 2005).   

   

Pds5 can be used to characterize cohesin-dependent functions 

 While our studies focused on the mutant pds5-1, different pds5 mutants result in 

cohesion defects but exhibit phenotypes that differentiate between Pds5 functions. For 

example, pds5-1, pds5-99, and pds5-101 all exhibit cohesion defects, yet each exhibit 

distinct phenotypes (Hartman et al., 2000; Panizza et al., 2000; Stead et al., 2003). For 

example, pds5-1 and pds5-101 mutants still retain chromatin bound Mcd1, though the 

soluble pool of Mcd1 is depleted in pds5-1 mutants (Chan et al., 2013; D'Ambrosio and 

Lavoie, 2014; Hartman et al., 2000; Tong and Skibbens, 2014). pds5-99 mutants, 

however, do exhibit defects in retention of Mcd1 to chromatin (Panizza et al., 2000). 

Additionally, pds5-101 and pds5-99 mutants show a reduction in Smc3 acetylation, 
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indicating a defect in facilitating Ctf7 establishment function, whereas pds5-1 does not 

(Chan et al., 2013; Tong and Skibbens, 2014). In contrast, pds5-r10 has a smaller 

cohesion defect than compared to others, and rescues ctf7 mutant temperature sensitivity, 

opposite of the synthetic lethality seen in pds5-1 ctf7-203 (Noble et al., 2006; Sutani et 

al., 2009). Further characterizing other pds5 mutants is likely to reveal important details 

of the processes of cohesin loading, establishment, and maintenance in a genetic system 

in which each process can be studied in isolation, similar to our studies of pds5-1 roles of 

cohesion maintenance from condensation (Tong and Skibbens, 2015).  

 

Implications of future studies  

 Understanding the roles of cohesins is crucial in understanding many underlying 

causes of several diseases. Cohesinopathies such as Roberts Syndrome, SC-Phocamelia, 

and Cornelia deLange show a wide range of symptoms, ranging from mental disorders to 

severe cranial facial and malformations. The segregation defects of cohesin mutants can 

also lead to aneuploidy, a hallmark of many cancers. While cohesinopathies are primarily 

due to mutations in cohesins, not all mutations result in segregation defects (Bose and 

Gerton, 2010; Liu and Krantz, 2008; Mehta et al., 2013; Skibbens et al., 2013). 

Therefore, studying the roles of cohesins outside of sister chromatid cohesion is even 

more crucial to understand the molecular basis of many of these developmental diseases. 

 Pds5 remains a powerful tool from which to understand various functions of 

cohesins, especially outside of cohesion. A great advantage is being able to study the 

process of cohesion maintenance without altering the loading or retention of cohesins 

onto DNA (Tong and Skibbens, 2014). Furthermore, we have shown separable pathways 
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of cohesion and cohesin-dependent condensation, revealing the ability to bypass the 

individual functions in yeast (Tong and Skibbens, 2015). The ability to isolate and study 

cohesin-associated pathways in budding yeast represents a critical advancement, as we 

begin to better mimic cohesin regulation in higher eukaryotes and humans. For example, 

Pds5 homolog knockdowns in mice exhibit developmental defects similar to CdLS, yet 

do not show cohesion defects (Zhang et al., 2009; Zhang et al., 2007). Additionally, Pds5 

and its human orthologs reveal changes in transcriptional regulation, implicating those 

changes to cancer cell progression (Denes et al., 2010; Maffini et al., 2008; Ren et al., 

2008). Elucidating the various functions of cohesins and their regulators in a simpler 

model organism will make recognizing, understanding, and treating developmental 

diseases much easier, and will advance the field that much quicker moving forward.  



 

183 

REFERENCES 

 

Aguilar, C., C. Davidson, M. Dix, K. Stead, K. Zheng, T. Hartman, and V. Guacci. 2005. 

Topoisomerase II suppresses the temperature sensitivity of Saccharomyces 

cerevisiae pds5 mutants, but not the defect in sister chromatid cohesion. Cell 

Cycle. 4:1294-1304. 

Allen, J.B., Z. Zhou, W. Siede, E.C. Friedberg, and S.J. Elledge. 1994. The 

SAD1/RAD53 protein kinase controls multiple checkpoints and DNA damage-

induced transcription in yeast. Genes Dev. 8:2401-2415. 

Anderson, D.E., A. Losada, H.P. Erickson, and T. Hirano. 2002. Condensin and cohesin 

display different arm conformations with characteristic hinge angles. J Cell Biol. 

156:419-424. 

Arumugam, P., S. Gruber, K. Tanaka, C.H. Haering, K. Mechtler, and K. Nasmyth. 2003. 

ATP hydrolysis is required for cohesin's association with chromosomes. Curr 

Biol. 13:1941-1953. 

Baldwin, M.L., J.A. Julius, X. Tang, Y. Wang, and J. Bachant. 2009. The yeast SUMO 

isopeptidase Smt4/Ulp2 and the polo kinase Cdc5 act in an opposing fashion to 

regulate sumoylation in mitosis and cohesion at centromeres. Cell Cycle. 8:3406-

3419. 

Beckouet, F., B. Hu, M.B. Roig, T. Sutani, M. Komata, P. Uluocak, V.L. Katis, K. 

Shirahige, and K. Nasmyth. 2010. An Smc3 acetylation cycle is essential for 

establishment of sister chromatid cohesion. Mol Cell. 39:689-699. 



 

184 

Bellaoui, M., M. Chang, J. Ou, H. Xu, C. Boone, and G.W. Brown. 2003. Elg1 forms an 

alternative RFC complex important for DNA replication and genome integrity. 

EMBO J. 22:4304-4313. 

Ben-Aroya, S., A. Koren, B. Liefshitz, R. Steinlauf, and M. Kupiec. 2003. ELG1, a yeast 

gene required for genome stability, forms a complex related to replication factor 

C. Proc Natl Acad Sci U S A. 100:9906-9911. 

Bharti, S.K., I. Khan, T. Banerjee, J.A. Sommers, Y. Wu, and R.M. Brosh, Jr. 2014. 

Molecular functions and cellular roles of the ChlR1 (DDX11) helicase defective 

in the rare cohesinopathy Warsaw breakage syndrome. Cellular and molecular 

life sciences : CMLS. 71:2625-2639. 

Bialkowska, A., and A. Kurlandzka. 2002. Additional copies of the NOG2 and IST2 

genes suppress the deficiency of cohesin Irr1p/Scc3p in Saccharomyces 

cerevisiae. Acta biochimica Polonica. 49:421-425. 

Blat, Y., and N. Kleckner. 1999. Cohesins bind to preferential sites along yeast 

chromosome III, with differential regulation along arms versus the centric region. 

Cell. 98:249-259. 

Borges, V., C. Lehane, L. Lopez-Serra, H. Flynn, M. Skehel, T. Rolef Ben-Shahar, and F. 

Uhlmann. 2010. Hos1 deacetylates Smc3 to close the cohesin acetylation cycle. 

Mol Cell. 39:677-688. 

Bose, T., and J.L. Gerton. 2010. Cohesinopathies, gene expression, and chromatin 

organization. J Cell Biol. 189:201-210. 

Chan, K.L., T. Gligoris, W. Upcher, Y. Kato, K. Shirahige, K. Nasmyth, and F. 

Beckouet. 2013. Pds5 promotes and protects cohesin acetylation. Proceedings of 



 

185 

the National Academy of Sciences of the United States of America. 110:13020-

13025. 

Chan, K.L., M.B. Roig, B. Hu, F. Beckouet, J. Metson, and K. Nasmyth. 2012. Cohesin's 

DNA exit gate is distinct from its entrance gate and is regulated by acetylation. 

Cell. 150:961-974. 

Chang, C.R., C.S. Wu, Y. Hom, and M.R. Gartenberg. 2005. Targeting of cohesin by 

transcriptionally silent chromatin. Genes & development. 19:3031-3042. 

Ciosk, R., M. Shirayama, A. Shevchenko, T. Tanaka, A. Toth, and K. Nasmyth. 2000. 

Cohesin's binding to chromosomes depends on a separate complex consisting of 

Scc2 and Scc4 proteins. Mol Cell. 5:243-254. 

Cuylen, S., J. Metz, and C.H. Haering. 2011. Condensin structures chromosomal DNA 

through topological links. Nat Struct Mol Biol. 18:894-901. 

D'Ambrosio, C., G. Kelly, K. Shirahige, and F. Uhlmann. 2008. Condensin-dependent 

rDNA decatenation introduces a temporal pattern to chromosome segregation. 

Curr Biol. 18:1084-1089. 

D'Ambrosio, L.M., and B.D. Lavoie. 2014. Pds5 prevents the PolySUMO-dependent 

separation of sister chromatids. Curr Biol. 24:361-371. 

Denes, V., M. Pilichowska, A. Makarovskiy, G. Carpinito, and P. Geck. 2010. Loss of a 

cohesin-linked suppressor APRIN (Pds5b) disrupts stem cell programs in 

embryonal carcinoma: an emerging cohesin role in tumor suppression. Oncogene. 

29:3446-3452. 

Dorsett, D. 2007. Roles of the sister chromatid cohesion apparatus in gene expression, 

development, and human syndromes. Chromosoma. 116:1-13. 



 

186 

Dorsett, D. 2011. Cohesin: genomic insights into controlling gene transcription and 

development. Curr Opin Genet Dev. 21:199-206. 

Dorsett, D., J.C. Eissenberg, Z. Misulovin, A. Martens, B. Redding, and K. McKim. 

2005. Effects of sister chromatid cohesion proteins on cut gene expression during 

wing development in Drosophila. Development. 132:4743-4753. 

Dorsett, D., and M. Merkenschlager. 2013. Cohesin at active genes: a unifying theme for 

cohesin and gene expression from model organisms to humans. Current opinion 

in cell biology. 25:327-333. 

Dorsett, D., and L. Strom. 2012. The ancient and evolving roles of cohesin in gene 

expression and DNA repair. Curr Biol. 22:R240-250. 

Edenberg, E.R., M. Downey, and D. Toczyski. 2014. Polymerase stalling during 

replication, transcription and translation. Curr Biol. 24:R445-452. 

Eng, T., V. Guacci, and D. Koshland. 2014. ROCC, a conserved region in cohesin's 

Mcd1 subunit, is essential for the proper regulation of the maintenance of 

cohesion and establishment of condensation. Mol Biol Cell. 25:2351-2364. 

Fox, J.T., K.Y. Lee, and K. Myung. 2011. Dynamic regulation of PCNA 

ubiquitylation/deubiquitylation. FEBS Lett. 585:2780-2785. 

Gartenberg, M. 2009. Heterochromatin and the cohesion of sister chromatids. 

Chromosome Res. 17:229-238. 

Gause, M., Z. Misulovin, A. Bilyeu, and D. Dorsett. 2010. Dosage-sensitive regulation of 

cohesin chromosome binding and dynamics by Nipped-B, Pds5, and Wapl. Mol 

Cell Biol. 30:4940-4951. 



 

187 

Gerlich, D., B. Koch, F. Dupeux, J.M. Peters, and J. Ellenberg. 2006. Live-cell imaging 

reveals a stable cohesin-chromatin interaction after but not before DNA 

replication. Curr Biol. 16:1571-1578. 

Gligoris, T.G., J.C. Scheinost, F. Burmann, N. Petela, K.L. Chan, P. Uluocak, F. 

Beckouet, S. Gruber, K. Nasmyth, and J. Lowe. 2014. Closing the cohesin ring: 

structure and function of its Smc3-kleisin interface. Science. 346:963-967. 

Glynn, E.F., P.C. Megee, H.G. Yu, C. Mistrot, E. Unal, D.E. Koshland, J.L. DeRisi, and 

J.L. Gerton. 2004. Genome-wide mapping of the cohesin complex in the yeast 

Saccharomyces cerevisiae. PLoS Biol. 2:E259. 

Gruber, S., C.H. Haering, and K. Nasmyth. 2003. Chromosomal cohesin forms a ring. 

Cell. 112:765-777. 

Guacci, V. 2007. Sister chromatid cohesion: the cohesin cleavage model does not ring 

true. Genes Cells. 12:693-708. 

Guacci, V., and D. Koshland. 2012. Cohesin-independent segregation of sister 

chromatids in budding yeast. Mol Biol Cell. 23:729-739. 

Guacci, V., D. Koshland, and A. Strunnikov. 1997. A direct link between sister 

chromatid cohesion and chromosome condensation revealed through the analysis 

of MCD1 in S. cerevisiae. Cell. 91:47-57. 

Guacci, V., J. Stricklin, M.S. Bloom, X. Guo, M. Bhatter, and D. Koshland. 2014. A 

novel mechanism for the establishment of sister chromatid cohesion by the ECO1 

acetyl-transferase. Mol Biol Cell. 



 

188 

Guacci, V., J. Stricklin, M.S. Bloom, X. Guo, M. Bhatter, and D. Koshland. 2015. A 

novel mechanism for the establishment of sister chromatid cohesion by the ECO1 

acetyltransferase. Mol Biol Cell. 26:117-133. 

Guillou, E., A. Ibarra, V. Coulon, J. Casado-Vela, D. Rico, I. Casal, E. Schwob, A. 

Losada, and J. Mendez. 2010. Cohesin organizes chromatin loops at DNA 

replication factories. Genes Dev. 24:2812-2822. 

Haering, C.H., A.M. Farcas, P. Arumugam, J. Metson, and K. Nasmyth. 2008. The 

cohesin ring concatenates sister DNA molecules. Nature. 454:297-301. 

Haering, C.H., J. Lowe, A. Hochwagen, and K. Nasmyth. 2002. Molecular architecture of 

SMC proteins and the yeast cohesin complex. Mol Cell. 9:773-788. 

Haering, C.H., D. Schoffnegger, T. Nishino, W. Helmhart, K. Nasmyth, and J. Lowe. 

2004. Structure and stability of cohesin's Smc1-kleisin interaction. Mol Cell. 

15:951-964. 

Hartman, T., K. Stead, D. Koshland, and V. Guacci. 2000. Pds5p is an essential 

chromosomal protein required for both sister chromatid cohesion and 

condensation in Saccharomyces cerevisiae. J Cell Biol. 151:613-626. 

Heidinger-Pauli, J.M., O. Mert, C. Davenport, V. Guacci, and D. Koshland. 2010. 

Systematic reduction of cohesin differentially affects chromosome segregation, 

condensation, and DNA repair. Current biology : CB. 20:957-963. 

Heidinger-Pauli, J.M., E. Unal, V. Guacci, and D. Koshland. 2008. The kleisin subunit of 

cohesin dictates damage-induced cohesion. Molecular cell. 31:47-56. 



 

189 

Heidinger-Pauli, J.M., E. Unal, and D. Koshland. 2009. Distinct targets of the Eco1 

acetyltransferase modulate cohesion in S phase and in response to DNA damage. 

Mol Cell. 34:311-321. 

Huang, C.E., M. Milutinovich, and D. Koshland. 2005. Rings, bracelet or snaps: 

fashionable alternatives for Smc complexes. Philos Trans R Soc Lond B Biol Sci. 

360:537-542. 

Huis in 't Veld, P.J., F. Herzog, R. Ladurner, I.F. Davidson, S. Piric, E. Kreidl, V. 

Bhaskara, R. Aebersold, and J.M. Peters. 2014. Characterization of a DNA exit 

gate in the human cohesin ring. Science. 346:968-972. 

Ivanov, D., A. Schleiffer, F. Eisenhaber, K. Mechtler, C.H. Haering, and K. Nasmyth. 

2002. Eco1 is a novel acetyltransferase that can acetylate proteins involved in 

cohesion. Curr Biol. 12:323-328. 

Jeppsson, K., K.K. Carlborg, R. Nakato, D.G. Berta, I. Lilienthal, T. Kanno, A. 

Lindqvist, M.C. Brink, N.P. Dantuma, Y. Katou, K. Shirahige, and C. Sjogren. 

2014a. The chromosomal association of the Smc5/6 complex depends on 

cohesion and predicts the level of sister chromatid entanglement. PLoS Genet. 

10:e1004680. 

Jeppsson, K., T. Kanno, K. Shirahige, and C. Sjogren. 2014b. The maintenance of 

chromosome structure: positioning and functioning of SMC complexes. Nature 

reviews. Molecular cell biology. 15:601-614. 

Jong, A.Y., B. Wang, and S.Q. Zhang. 1995. Pulsed field gel electrophoresis labeling 

method to study the pattern of Saccharomyces cerevisiae chromosomal DNA 



 

190 

synthesis during the G1/S phase of the cell cycle. Analytical biochemistry. 

227:32-39. 

Kanellis, P., R. Agyei, and D. Durocher. 2003. Elg1 forms an alternative PCNA-

interacting RFC complex required to maintain genome stability. Curr Biol. 

13:1583-1595. 

Kenna, M.A., and R.V. Skibbens. 2003. Mechanical link between cohesion establishment 

and DNA replication: Ctf7p/Eco1p, a cohesion establishment factor, associates 

with three different replication factor C complexes. Mol Cell Biol. 23:2999-3007. 

Kogut, I., J. Wang, V. Guacci, R.K. Mistry, and P.C. Megee. 2009. The Scc2/Scc4 

cohesin loader determines the distribution of cohesin on budding yeast 

chromosomes. Genes Dev. 23:2345-2357. 

Kubota, T., K. Nishimura, M.T. Kanemaki, and A.D. Donaldson. 2013. The Elg1 

replication factor C-like complex functions in PCNA unloading during DNA 

replication. Mol Cell. 50:273-280. 

Kueng, S., B. Hegemann, B.H. Peters, J.J. Lipp, A. Schleiffer, K. Mechtler, and J.M. 

Peters. 2006. Wapl controls the dynamic association of cohesin with chromatin. 

Cell. 127:955-967. 

Kulemzina, I., M.R. Schumacher, V. Verma, J. Reiter, J. Metzler, A.V. Failla, C. Lanz, 

V.T. Sreedharan, G. Ratsch, and D. Ivanov. 2012. Cohesin rings devoid of Scc3 

and Pds5 maintain their stable association with the DNA. PLoS genetics. 

8:e1002856. 



 

191 

Lafont, A.L., J. Song, and S. Rankin. 2010. Sororin cooperates with the acetyltransferase 

Eco2 to ensure DNA replication-dependent sister chromatid cohesion. Proc Natl 

Acad Sci U S A. 107:20364-20369. 

Lai, M.S., M. Seki, S. Tada, and T. Enomoto. 2012. Rmi1 functions in S phase-mediated 

cohesion establishment via a pathway involving the Ctf18-RFC complex and 

Mrc1. Biochemical and biophysical research communications. 427:682-686. 

Laloraya, S., V. Guacci, and D. Koshland. 2000. Chromosomal addresses of the cohesin 

component Mcd1p. The Journal of Cell Biology. 151:1047-1056. 

Lavoie, B.D., E. Hogan, and D. Koshland. 2002. In vivo dissection of the chromosome 

condensation machinery: reversibility of condensation distinguishes contributions 

of condensin and cohesin. J Cell Biol. 156:805-815. 

Lengronne, A., Y. Katou, S. Mori, S. Yokobayashi, G.P. Kelly, T. Itoh, Y. Watanabe, K. 

Shirahige, and F. Uhlmann. 2004. Cohesin relocation from sites of chromosomal 

loading to places of convergent transcription. Nature. 430:573-578. 

Lengronne, A., J. McIntyre, Y. Katou, Y. Kanoh, K.P. Hopfner, K. Shirahige, and F. 

Uhlmann. 2006. Establishment of sister chromatid cohesion at the S. cerevisiae 

replication fork. Molecular cell. 23:787-799. 

Liu, J., and I.D. Krantz. 2008. Cohesin and human disease. Annual review of genomics 

and human genetics. 9:303-320. 

Longtine, M.S., A. McKenzie, 3rd, D.J. Demarini, N.G. Shah, A. Wach, A. Brachat, P. 

Philippsen, and J.R. Pringle. 1998. Additional modules for versatile and 

economical PCR-based gene deletion and modification in Saccharomyces 

cerevisiae. Yeast. 14:953-961. 



 

192 

Lopez-Serra, L., A. Lengronne, V. Borges, G. Kelly, and F. Uhlmann. 2013. Budding 

yeast Wapl controls sister chromatid cohesion maintenance and chromosome 

condensation. Current biology : CB. 23:64-69. 

Losada, A., M. Hirano, and T. Hirano. 1998. Identification of Xenopus SMC protein 

complexes required for sister chromatid cohesion. Genes Dev. 12:1986-1997. 

Losada, A., T. Yokochi, and T. Hirano. 2005. Functional contribution of Pds5 to cohesin-

mediated cohesion in human cells and Xenopus egg extracts. J Cell Sci. 

118:2133-2141. 

Lyons, N.A., B.R. Fonslow, J.K. Diedrich, J.R. Yates, 3rd, and D.O. Morgan. 2013. 

Sequential primed kinases create a damage-responsive phosphodegron on Eco1. 

Nat Struct Mol Biol. 20:194-201. 

Lyons, N.A., and D.O. Morgan. 2011. Cdk1-dependent destruction of Eco1 prevents 

cohesion establishment after S phase. Molecular cell. 42:378-389. 

Machin, F., J. Torres-Rosell, A. Jarmuz, and L. Aragon. 2005. Spindle-independent 

condensation-mediated segregation of yeast ribosomal DNA in late anaphase. The 

Journal of Cell Biology. 168:209-219. 

Maffini, M., V. Denes, C. Sonnenschein, A. Soto, and P. Geck. 2008. APRIN is a unique 

Pds5 paralog with features of a chromatin regulator in hormonal differentiation. J 

Steroid Biochem Mol Biol. 108:32-43. 

Mailand, N., I. Gibbs-Seymour, and S. Bekker-Jensen. 2013. Regulation of PCNA-

protein interactions for genome stability. Nature reviews. Molecular cell biology. 

14:269-282. 



 

193 

Maradeo, M.E., A. Garg, and R.V. Skibbens. 2010. Rfc5p regulates alternate RFC 

complex functions in sister chromatid pairing reactions in budding yeast. Cell 

Cycle. 9:4370-4378. 

Maradeo, M.E., and R.V. Skibbens. 2009. The Elg1-RFC clamp-loading complex 

performs a role in sister chromatid cohesion. PLoS One. 4:e4707. 

Maradeo, M.E., and R.V. Skibbens. 2010. Replication factor C complexes play unique 

pro- and anti-establishment roles in sister chromatid cohesion. PLoS One. 

5:e15381. 

Marston, A.L. 2014. Chromosome segregation in budding yeast: sister chromatid 

cohesion and related mechanisms. Genetics. 196:31-63. 

Mayer, M.L., S.P. Gygi, R. Aebersold, and P. Hieter. 2001. Identification of RFC(Ctf18p, 

Ctf8p, Dcc1p): an alternative RFC complex required for sister chromatid cohesion 

in S. cerevisiae. Mol Cell. 7:959-970. 

Mc Intyre, J., E.G. Muller, S. Weitzer, B.E. Snydsman, T.N. Davis, and F. Uhlmann. 

2007. In vivo analysis of cohesin architecture using FRET in the budding yeast 

Saccharomyces cerevisiae. EMBO J. 26:3783-3793. 

McAleenan, A., A. Clemente-Blanco, V. Cordon-Preciado, N. Sen, M. Esteras, A. 

Jarmuz, and L. Aragon. 2013. Post-replicative repair involves separase-dependent 

removal of the kleisin subunit of cohesin. Nature. 493:250-254. 

Mehta, G.D., R. Kumar, S. Srivastava, and S.K. Ghosh. 2013. Cohesin: functions beyond 

sister chromatid cohesion. FEBS Lett. 587:2299-2312. 

Merkenschlager, M., and D.T. Odom. 2013. CTCF and cohesin: linking gene regulatory 

elements with their targets. Cell. 152:1285-1297. 



 

194 

Michaelis, C., R. Ciosk, and K. Nasmyth. 1997. Cohesins: chromosomal proteins that 

prevent premature separation of sister chromatids. Cell. 91:35-45. 

Milutinovich, M., E. Unal, C. Ward, R.V. Skibbens, and D. Koshland. 2007. A multi-step 

pathway for the establishment of sister chromatid cohesion. PLoS genetics. 3:e12. 

Misulovin, Z., Y.B. Schwartz, X.Y. Li, T.G. Kahn, M. Gause, S. MacArthur, J.C. Fay, 

M.B. Eisen, V. Pirrotta, M.D. Biggin, and D. Dorsett. 2008. Association of 

cohesin and Nipped-B with transcriptionally active regions of the Drosophila 

melanogaster genome. Chromosoma. 117:89-102. 

Mockel, C., K. Lammens, A. Schele, and K.P. Hopfner. 2012. ATP driven structural 

changes of the bacterial Mre11:Rad50 catalytic head complex. Nucleic Acids Res. 

40:914-927. 

Moldovan, G.L., B. Pfander, and S. Jentsch. 2006. PCNA controls establishment of sister 

chromatid cohesion during S phase. Mol Cell. 23:723-732. 

Nasmyth, K. 2005. How might cohesin hold sister chromatids together? Philos Trans R 

Soc Lond B Biol Sci. 360:483-496. 

Nasmyth, K., and C.H. Haering. 2009. Cohesin: its roles and mechanisms. Annu Rev 

Genet. 43:525-558. 

Nguyen, H.D., J. Becker, Y.M. Thu, M. Costanzo, E.N. Koch, S. Smith, K. Myung, C.L. 

Myers, C. Boone, and A.K. Bielinsky. 2013. Unligated Okazaki Fragments 

Induce PCNA Ubiquitination and a Requirement for Rad59-Dependent 

Replication Fork Progression. PLoS One. 8:e66379. 

Noble, D., M.A. Kenna, M. Dix, R.V. Skibbens, E. Unal, and V. Guacci. 2006. 

Intersection between the regulators of sister chromatid cohesion establishment 



 

195 

and maintenance in budding yeast indicates a multi-step mechanism. Cell Cycle. 

5:2528-2536. 

Orgil, O., A. Matityahu, T. Eng, V. Guacci, D. Koshland, and I. Onn. 2015. A conserved 

domain in the scc3 subunit of cohesin mediates the interaction with both mcd1 

and the cohesin loader complex. PLoS genetics. 11:e1005036. 

Panizza, S., T. Tanaka, A. Hochwagen, F. Eisenhaber, and K. Nasmyth. 2000. Pds5 

cooperates with cohesin in maintaining sister chromatid cohesion. Curr Biol. 

10:1557-1564. 

Parelho, V., S. Hadjur, M. Spivakov, M. Leleu, S. Sauer, H.C. Gregson, A. Jarmuz, C. 

Canzonetta, Z. Webster, T. Nesterova, B.S. Cobb, K. Yokomori, N. Dillon, L. 

Aragon, A.G. Fisher, and M. Merkenschlager. 2008. Cohesins functionally 

associate with CTCF on mammalian chromosome arms. Cell. 132:422-433. 

Parnas, O., A. Zipin-Roitman, Y. Mazor, B. Liefshitz, S. Ben-Aroya, and M. Kupiec. 

2009. The ELG1 clamp loader plays a role in sister chromatid cohesion. PLoS 

One. 4:e5497. 

Parnas, O., A. Zipin-Roitman, B. Pfander, B. Liefshitz, Y. Mazor, S. Ben-Aroya, S. 

Jentsch, and M. Kupiec. 2010. Elg1, an alternative subunit of the RFC clamp 

loader, preferentially interacts with SUMOylated PCNA. EMBO J. 29:2611-2622. 

Pehlivan, D., M. Hullings, C.M. Carvalho, C.G. Gonzaga-Jauregui, E. Loy, L.G. Jackson, 

I.D. Krantz, M.A. Deardorff, and J.R. Lupski. 2012. NIPBL rearrangements in 

Cornelia de Lange syndrome: evidence for replicative mechanism and genotype-

phenotype correlation. Genetics in medicine : official journal of the American 

College of Medical Genetics. 14:313-322. 



 

196 

Rankin, S., N.G. Ayad, and M.W. Kirschner. 2005. Sororin, a substrate of the anaphase-

promoting complex, is required for sister chromatid cohesion in vertebrates. Mol 

Cell. 18:185-200. 

Ren, Q., H. Yang, B. Gao, and Z. Zhang. 2008. Global transcriptional analysis of yeast 

cell death induced by mutation of sister chromatid cohesin. Comp Funct 

Genomics:634283. 

Rolef Ben-Shahar, T., S. Heeger, C. Lehane, P. East, H. Flynn, M. Skehel, and F. 

Uhlmann. 2008. Eco1-dependent cohesin acetylation during establishment of 

sister chromatid cohesion. Science. 321:563-566. 

Rowland, B.D., M.B. Roig, T. Nishino, A. Kurze, P. Uluocak, A. Mishra, F. Beckouet, P. 

Underwood, J. Metson, R. Imre, K. Mechtler, V.L. Katis, and K. Nasmyth. 2009a. 

Building sister chromatid cohesion: smc3 acetylation counteracts an 

antiestablishment activity. Molecular cell. 33:763-774. 

Rowland, B.D., M.B. Roig, T. Nishino, A. Kurze, P. Uluocak, A. Mishra, F. Beckouet, P. 

Underwood, J. Metson, R. Imre, K. Mechtler, V.L. Katis, and K. Nasmyth. 2009b. 

Building sister chromatid cohesion: smc3 acetylation counteracts an 

antiestablishment activity. Mol Cell. 33:763-774. 

Rudra, S., and R.V. Skibbens. 2012. Sister chromatid cohesion establishment occurs in 

concert with lagging strand synthesis. Cell Cycle. 11:2114-2121. 

Rudra, S., and R.V. Skibbens. 2013a. Chl1 DNA Helicase Regulates Scc2 Deposition 

Specifically during DNA-Replication in Saccharomyces cerevisiae. PLoS One. 

8:e75435. 



 

197 

Rudra, S., and R.V. Skibbens. 2013b. Cohesin codes - interpreting chromatin architecture 

and the many facets of cohesin function. Journal of cell science. 126:31-41. 

Sakai, A., K. Hizume, T. Sutani, K. Takeyasu, and M. Yanagida. 2003. Condensin but 

not cohesin SMC heterodimer induces DNA reannealing through protein-protein 

assembly. EMBO J. 22:2764-2775. 

Schiller, C.B., K. Lammens, I. Guerini, B. Coordes, H. Feldmann, F. Schlauderer, C. 

Mockel, A. Schele, K. Strasser, S.P. Jackson, and K.P. Hopfner. 2012. Structure 

of Mre11-Nbs1 complex yields insights into ataxia-telangiectasia-like disease 

mutations and DNA damage signaling. Nat Struct Mol Biol. 19:693-700. 

Segurado, M., and J.A. Tercero. 2009. The S-phase checkpoint: targeting the replication 

fork. Biology of the cell / under the auspices of the European Cell Biology 

Organization. 101:617-627. 

Sharma, U., D. Stefanova, and S.G. Holmes. 2013. Histone variant H2A.Z functions in 

sister chromatid cohesion in Saccharomyces cerevisiae. Molecular and cellular 

biology. 33:3473-3481. 

Shintomi, K., and T. Hirano. 2009. Releasing cohesin from chromosome arms in early 

mitosis: opposing actions of Wapl-Pds5 and Sgo1. Genes Dev. 23:2224-2236. 

Shiomi, Y., and H. Nishitani. 2013. Alternative replication factor C protein, Elg1, 

maintains chromosome stability by regulating PCNA levels on chromatin. Genes 

Cells. 18:946-959. 

Sjogren, C., and K. Nasmyth. 2001. Sister chromatid cohesion is required for 

postreplicative double-strand break repair in Saccharomyces cerevisiae. Curr 

Biol. 11:991-995. 



 

198 

Skibbens, R.V. 2000. Holding your own: establishing sister chromatid cohesion. Genome 

research. 10:1664-1671. 

Skibbens, R.V. 2010. Buck the establishment: reinventing sister chromatid cohesion. 

Trends Cell Biol. 20:507-513. 

Skibbens, R.V., J.M. Colquhoun, M.J. Green, C.A. Molnar, D.N. Sin, B.J. Sullivan, and 

E.E. Tanzosh. 2013. Cohesinopathies of a feather flock together. PLoS Genet. 

9:e1004036. 

Skibbens, R.V., L.B. Corson, D. Koshland, and P. Hieter. 1999a. Ctf7p is essential for 

sister chromatid cohesion and links mitotic chromosome structure to the DNA 

replication machinery. Genes Dev. 13:307-319. 

Skibbens, R.V., L.B. Corson, D. Koshland, and P. Hieter. 1999b. Ctf7p is essential for 

sister chromatid cohesion and links mitotic chromosome structure to the DNA 

replication machinery. Genes & development. 13:307-319. 

Skibbens, R.V., M. Maradeo, and L. Eastman. 2007a. Fork it over: the cohesion 

establishment factor Ctf7p and DNA replication. Journal of cell science. 

120:2471-2477. 

Skibbens, R.V., M. Maradeo, and L. Eastman. 2007b. Fork it over: the cohesion 

establishment factor Ctf7p and DNA replication. J Cell Sci. 120:2471-2477. 

Song, J., A. Lafont, J. Chen, F.M. Wu, K. Shirahige, and S. Rankin. 2012. Cohesin 

acetylation promotes sister chromatid cohesion only in association with the 

replication machinery. J Biol Chem. 287:34325-34336. 



 

199 

Stead, K., C. Aguilar, T. Hartman, M. Drexel, P. Meluh, and V. Guacci. 2003. Pds5p 

regulates the maintenance of sister chromatid cohesion and is sumoylated to 

promote the dissolution of cohesion. J Cell Biol. 163:729-741. 

Strom, L., C. Karlsson, H.B. Lindroos, S. Wedahl, Y. Katou, K. Shirahige, and C. 

Sjogren. 2007. Postreplicative formation of cohesion is required for repair and 

induced by a single DNA break. Science. 317:242-245. 

Strom, L., H.B. Lindroos, K. Shirahige, and C. Sjogren. 2004. Postreplicative recruitment 

of cohesin to double-strand breaks is required for DNA repair. Mol Cell. 16:1003-

1015. 

Sun, Z., D.S. Fay, F. Marini, M. Foiani, and D.F. Stern. 1996. Spk1/Rad53 is regulated 

by Mec1-dependent protein phosphorylation in DNA replication and damage 

checkpoint pathways. Genes Dev. 10:395-406. 

Sutani, T., T. Kawaguchi, R. Kanno, T. Itoh, and K. Shirahige. 2009. Budding yeast 

Wpl1(Rad61)-Pds5 complex counteracts sister chromatid cohesion-establishing 

reaction. Curr Biol. 19:492-497. 

Tanaka, K., Z. Hao, M. Kai, and H. Okayama. 2001. Establishment and maintenance of 

sister chromatid cohesion in fission yeast by a unique mechanism. EMBO J. 

20:5779-5790. 

Terret, M.E., R. Sherwood, S. Rahman, J. Qin, and P.V. Jallepalli. 2009. Cohesin 

acetylation speeds the replication fork. Nature. 462:231-234. 

Tong, K., and R.V. Skibbens. 2014. Cohesin without cohesion: a novel role for Pds5 in 

Saccharomyces cerevisiae. PLoS One. 9:e100470. 



 

200 

Tong, K., and R.V. Skibbens. 2015. Pds5 regulators segregate cohesion and condensation 

pathways in Saccharomyces cerevisiae. Proc Natl Acad Sci U S A. 112:7021-

7026. 

Toth, A., R. Ciosk, F. Uhlmann, M. Galova, A. Schleiffer, and K. Nasmyth. 1999. Yeast 

cohesin complex requires a conserved protein, Eco1p(Ctf7), to establish cohesion 

between sister chromatids during DNA replication. Genes Dev. 13:320-333. 

Unal, E., J.M. Heidinger-Pauli, W. Kim, V. Guacci, I. Onn, S.P. Gygi, and D.E. 

Koshland. 2008. A molecular determinant for the establishment of sister 

chromatid cohesion. Science. 321:566-569. 

Unal, E., J.M. Heidinger-Pauli, and D. Koshland. 2007. DNA double-strand breaks 

trigger genome-wide sister-chromatid cohesion through Eco1 (Ctf7). Science. 

317:245-248. 

Vaur, S., A. Feytout, S. Vazquez, and J.P. Javerzat. 2012. Pds5 promotes cohesin 

acetylation and stable cohesin-chromosome interaction. EMBO Rep. 13:645-652. 

Viggiani, C.J., and O.M. Aparicio. 2006. New vectors for simplified construction of 

BrdU-Incorporating strains of Saccharomyces cerevisiae. Yeast. 23:1045-1051. 

Viggiani, C.J., S.R. Knott, and O.M. Aparicio. 2010. Genome-wide analysis of DNA 

synthesis by BrdU immunoprecipitation on tiling microarrays (BrdU-IP-chip) in 

Saccharomyces cerevisiae. Cold Spring Harbor protocols. 2010:pdb prot5385. 

Wang, J., R. Wu, Y. Lu, and C. Liang. 2010. Ctf4p facilitates Mcm10p to promote DNA 

replication in budding yeast. Biochemical and biophysical research 

communications. 395:336-341. 



 

201 

Wang, S.W., R.L. Read, and C.J. Norbury. 2002. Fission yeast Pds5 is required for 

accurate chromosome segregation and for survival after DNA damage or 

metaphase arrest. J Cell Sci. 115:587-598. 

Xiong, B., S. Lu, and J.L. Gerton. 2010. Hos1 is a lysine deacetylase for the Smc3 

subunit of cohesin. Curr Biol. 20:1660-1665. 

Yekezare, M., B. Gomez-Gonzalez, and J.F. Diffley. 2013. Controlling DNA replication 

origins in response to DNA damage - inhibit globally, activate locally. J Cell Sci. 

126:1297-1306. 

Zhang, B., J. Chang, M. Fu, J. Huang, R. Kashyap, E. Salavaggione, S. Jain, S. Kulkarni, 

M.A. Deardorff, M.L. Uzielli, D. Dorsett, D.C. Beebe, P.Y. Jay, R.O. Heuckeroth, 

I. Krantz, and J. Milbrandt. 2009. Dosage effects of cohesin regulatory factor 

PDS5 on mammalian development: implications for cohesinopathies. PLoS One. 

4:e5232. 

Zhang, B., S. Jain, H. Song, M. Fu, R.O. Heuckeroth, J.M. Erlich, P.Y. Jay, and J. 

Milbrandt. 2007. Mice lacking sister chromatid cohesion protein PDS5B exhibit 

developmental abnormalities reminiscent of Cornelia de Lange syndrome. 

Development. 134:3191-3201. 

Zhang, J., X. Shi, Y. Li, B.J. Kim, J. Jia, Z. Huang, T. Yang, X. Fu, S.Y. Jung, Y. Wang, 

P. Zhang, S.T. Kim, X. Pan, and J. Qin. 2008. Acetylation of Smc3 by Eco1 is 

required for S phase sister chromatid cohesion in both human and yeast. Mol Cell. 

31:143-151. 



 

202 

Zhang, N., Y. Jiang, Q. Mao, B. Demeler, Y.J. Tao, and D. Pati. 2013. Characterization 

of the interaction between the cohesin subunits Rad21 and SA1/2. PLoS One. 

8:e69458. 

Zhang, N., and D. Pati. 2009. Handcuff for sisters: a new model for sister chromatid 

cohesion. Cell Cycle. 8:399-402. 

Zhang, Z., Q. Ren, H. Yang, M.N. Conrad, V. Guacci, A. Kateneva, and M.E. Dresser. 

2005. Budding yeast PDS5 plays an important role in meiosis and is required for 

sister chromatid cohesion. Mol Microbiol. 56:670-680. 

Zhu, W., C. Ukomadu, S. Jha, T. Senga, S.K. Dhar, J.A. Wohlschlegel, L.K. Nutt, S. 

Kornbluth, and A. Dutta. 2007. Mcm10 and And-1/CTF4 recruit DNA 

polymerase alpha to chromatin for initiation of DNA replication. Genes Dev. 

21:2288-2299. 

 



 

203 

Kevin Tong 
Curriculum Vita 

Education 
Lehigh University             

Bethlehem, PA 

Molecular Biology, Ph.D.                                  

August 2015 

 

Rutgers, State University of New Jersey  

 New Brunswick, NJ 

General Biotechnology                    

May 2008 

Honors and Awards 
1. Lehigh University College of Art and Sciences Summer Fellowship Award. April 2012 

2. Marjorie Nemes Fellowship Award. January 2015 

Research Positions 

 
Laboratory Assistant 
Rutgers University September 2004-August 2007  

New Brunswick, NJ  

 Laboratory work under the Rutgers University Breeding Program, mainly performing tissue culture 

and transformations 

Research Assistant 
Rutgers University    September 2007-July 2008            

New Brunswick, NJ 

 Studied mutualistic relationship between Aspergillus oryzae and Theobroma cacao in preventing 

fungal rot. 

Research Assistant 
Lehigh University    May 2009-August 2010            

Bethlehem, PA 

 Studied cohesion establishment models in Saccharomyces cerevisiae, focusing on the bypass of 

essential function of Ctf7/Eco1.  

Research Assistant 
Lehigh University    August 2012-December 2012      

Bethlehem, PA 

 Studied mechanism of Pds5 function in sister chromatid cohesion maintenance in Saccharomyces 

cerevisiae. Work published in PLoS ONE (Tong and Skibbens 2014) 



 

204 

Research Assistant 
Lehigh University    August 2014-present       

Bethlehem, PA 

 Studied separation of cohesin-dependent cohesion and condensation pathways in Saccharomyces 

cerevisiae. Work accepted in PNAS (Tong and Skibbens 2015) 

Teaching Positions 

 
Teaching Assistant 
Lehigh University September 2008-April 2009  

Bethlehem, PA   

 Ran two lab sections of Genetics Laboratory and taught for Integrative and Comparative Biology 

Teaching Assistant 
Lehigh University    May 2010 – May 2012                

Bethlehem, PA 

 Gave lectures, taught recitation, and ran lab sections in Genetics, Core 1 Biology, and Molecular 

Genetics 

Teaching Assistant 
Lehigh University    January 2013-May 2013                             

Bethlehem, PA 

 Ran two weekly recitation sections for Genetics  

Teaching Assistant 
Lehigh University    August 2013-May2014                   

Bethlehem, PA 

 Ran and prepared Biochemistry Lab Course and ran weekly recitations for Genetics 

Publications 
 

1. Kevin Tong, Robert V. Skibbens. PLoS One. Cohesin without Cohesion: A Novel Role for Pds5 in 

Saccharomyces cerevisiae. 2014 Jun 25;9(6):e100470. 

2. Kevin Tong, Robert V. Skibbens. Proc Natl Acad Sci U S A. Pds5 Regulators Segregate Cohesion and 

Condensation Pathways in Saccharomyces cerevisiae 2015 Jun 2;112(22):7021-6.  

Posters 
 

1. Tong, Kevin and Robert V. Skibbens (2010) “What the Fork: pds5 and elg1 Mutants Exhibit 

Replication Defects.” 

2. Tong, Kevin and Robert V. Skibbens (2011) “Novel Findings Suggest Non-Pairing Function of 

Cohesins.” 

3. Tong, Kevin and Robert V. Skibbens (2012) " Cell Cycle Dependent Separation of Function in the 

Cohesion Pathway." 

4. Tong, Kevin and Robert V. Skibbens (2013) "Cohesin Without Cohesion: Understanding Maintenance 

of Sister Chromatid Cohesion." 



 

205 

5. Tong, Kevin and Robert V. Skibbens (2014/2015) "Sister chromatid cohesion and chromosome 

condensation are separable pathways" 

 

Seminar Presentations 
 

1. Tong, Kevin (2011) “Two Diseases, a Protein, and a Ph.D Student: Studying Cancer and 

Developmental Disorders in Yeast” 

2. Tong, Kevin (2013) "Sister Chromatids: If You Like ‘Em, You Should’ve Put Some Rings On ‘Em" 

 

 

 


