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Cell cycle genes used with the TULIPs system 

Gene Arrest Method/Hypothesis Citation 

RRP14 M Dimerization to SSF1 so 
it can’t function at 
budding sites. 

1 

RPT1 G2 
metaphase 

Dimerization to Rpn1 to 
inhibit functionality. 

2 

RPT6 G2 
metaphase 

Dimerization to Rpn1 to 
inhibit functionality. 

2 

FAR1 (FAR1p-22) Start Split protein, activates 
upon dimerization. 

3 

Whi5 G1 Split protein so that its 
exportation from nucleus 
is disrupted. Both halves 
may still retain 
functionality, but it is 
relocalized to the 
nucleus 

4 

Whi3/cdc28/cln3 G1 Split Whi3, or treat Whi3 
and Cdc28 as two halves. 
Dimerization of Whi3 
halves, or dimerization of 
Whi3 to Cdc28 arrests 
the cell cycle by inhibiting 
Cdc28’s entry into the 
nucleus, thus localizing 
them to the cytosol 

5 

Cdc14 Late 
anaphase 

Bind to Net1, so that it is 
relocalized to the 
nucleolus, and kept 
inactivated. 

6 

Clf1 G2/M Localize away, 
interrupting the APC.  

7 

Bub1 M Split mutant version of 
the protein that can’t be 
phosphorylated, and is 
therefore resistant to 
degradation and persists 
when dimerized. 

8 

Cdc15 M Localize to plasma 
membrane (away from 
nucleus) 

9 
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Chk1 G2/M Split and mutated to a 

more persistent variant of 
the protein that prolongs 
the checkpoint. 
Dimerization activates 
this protein 

10 

Tub1/2 M Localize away, 
preventing spindle 
assembly 

11 

Tub4/Spc97/Spc98 M Localize Tub4 to the 
nucleus 

12 

Kap95 G2/M Localize to the nuclear 
membrane 

13 

Swe1 G2 Split protein, activates 
upon dimerization and 
looks like overexpression 

14 

Tel1 G2/M Split protein, activates 
upon dimerization and 
looks like overexpression 

15 

 

Citations: 

1. Oeffinger M, et al. Yeast Rrp14p is required for ribosomal subunit synthesis and for 
correct positioning of the mitotic spindle during mitosis. Nucleic Acids Res. 
2007;35(4):1354-66. 

2. Ghislain M, et al. S. cerevisiae 26S protease mutants arrest cell division in 
G2/metaphase. Nature. 1993 Nov 25;366(6453):358-62. 

3. Sopko R, et al. Mapping pathways and phenotypes by systematic gene 
overexpression. Mol Cell. 2006 Feb 3;21(3):319-30. 

4. Costanzo M, et al. CDK activity antagonizes Whi5, an inhibitor of G1/S transcription 
in yeast. Cell. 2004 Jun 25;117(7):899-913. 

5. Nash RS, et al. Isolation and characterization of WHI3, a size-control gene of 
Saccharomyces cerevisiae. Genetics. 2001 Apr;157(4):1469-80. 

6. Yu L, et al. A survey of essential gene function in the yeast cell division cycle. Mol 
Biol Cell. 2006 Nov;17(11):4736-47. Epub 2006 Aug 30. 

7. Russell CS, et al. Functional analyses of interacting factors involved in both pre-
mRNA splicing and cell cycle progression in Saccharomyces cerevisiae. RNA. 2000 
Nov;6(11):1565-72. 

8. Goto GH, et al. Bub1-mediated adaptation of the spindle checkpoint. PLoS Genet. 
2011 Jan 27;7(1):e1001282. 

9. Surana U, et al. Destruction of the CDC28/CLB mitotic kinase is not required for the 
metaphase to anaphase transition in budding yeast. 

10. Liu Y, et al. Characterization of a Saccharomyces cerevisiae homologue of 
Schizosaccharomyces pombe Chk1 involved in DNA-damage-induced M-phase 
arrest. Mol Gen Genet. 2000 Jan;262(6):1132-46. 

http://www.ncbi.nlm.nih.gov/pubmed?term=17272295
http://www.ncbi.nlm.nih.gov/pubmed?term=8247132
http://www.ncbi.nlm.nih.gov/pubmed?term=16455487
http://www.ncbi.nlm.nih.gov/pubmed?term=15210111
http://www.ncbi.nlm.nih.gov/pubmed?term=11290704
http://www.ncbi.nlm.nih.gov/pubmed?term=16943325
http://www.ncbi.nlm.nih.gov/pubmed?term=16943325
http://www.ncbi.nlm.nih.gov/pubmed?term=11105756
http://www.ncbi.nlm.nih.gov/pubmed?term=21298086
http://www.ncbi.nlm.nih.gov/pubmed?term=10660074


2012 JHU iGEM – Wetware Team 
Optogenetic control project 
Author: Anne Marie Noronha 
 

11. Thomas JH, et al. Isolation and characterization of mutations in the beta-tubulin 
gene of Saccharomyces cerevisiae. Genetics. 1985;111(4):715-34 

12. Sobel SG, Snyder M. A highly divergent gamma-tubulin gene is essential for cell 
growth and proper microtubule organization in Saccharomyces cerevisiae. J Cell Biol. 
1995 Dec;131(6 Pt 2):1775-88. 

13. Taberner FJ, Igual JC. Yeast karyopherin Kap95 is required for cell cycle 
progression at Start. BMC Cell Biol. 2010 Jun 29;11:47. 

14. Booher RN, et al. Properties of Saccharomyces cerevisiae wee1 and its differential 
regulation of p34CDC28 in response to G1 and G2 cyclins. EMBO J. 1993 
Sep;12(9):3417-26. 

15. Clerici M, et al. Hyperactivation of the yeast DNA damage checkpoint by TEL1 and 
DDC2 overexpression. EMBO J. 2001 Nov 15;20(22):6485-98. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=8557744
http://www.ncbi.nlm.nih.gov/pubmed?term=Taberner%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=20587033
http://www.ncbi.nlm.nih.gov/pubmed?term=Igual%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=20587033
http://www.ncbi.nlm.nih.gov/pubmed?term=20587033
http://www.ncbi.nlm.nih.gov/pubmed?term=8253069
http://www.ncbi.nlm.nih.gov/pubmed/11707419

