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Abstract Screening for gain-of-function mutations in Circularizing linear chromosomes

Telomeres, composed of repetitive DNA sequences at the termini of linear

chromosomes, serve as protective caps. However, telomeres cannot be fully telomerase RNA Long-term goals
replicated without the ribonucleoprotein enzyme telomerase. Understanding the _ , , ,
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as a “biological clock™ limiting the rounds of division a cell can undergo. To T. thermophila P
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To address these questions, two projects are underway. First, we are screening for 451 nts R ST TS T TS

gain-of-function mutations in telomerase RNA to identify novel alleles that lengthen @ i 3 T Study single telomere Study “extra-curricular’

telomeres. These mutants will shed light on how the RNA component of telomerase ;”5‘: " o dynamics roles of telomerase

contributes to enzyme action. We are currently optimizing our selection strategy and 4

creating a library of mutations. Second, we are genetically engineering yeast to
circularize each of their 16 linear chromosomes, allowing experimental investigation
of the advantages and disadvantages of circular chromosomes in a eukaryotic
organism. We have built DNA cassettes with selectable markers and inserted these
into the ends of four different chromosomes. We are currently selecting for weak in vitro telomerase

. . . DNA cassettes containing a
recombination events that generate circular chromosomes. These novel yeast activity ‘“} selectable marker (HIS3 or
strains will build a foundation for creating an innovative eukaryotic organism with all 1

linear chromosomes circularized, allowing experimental exploration of telomere and .HIS3 LEU2) and half of the URA3
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arms of a chromosome.
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TTTCCAGAGCGGTGGTAGATCTTTCGAACAGGCCGTACGCAGT

TGTCGAACTTGGTTTGCAAAGGGAGAAAGTAGGAGATCTCTCT
GGTTAGCAATCGTCTTACTTTCTAACTTTTCTTACCTTTTACATTTCAGCAATATATATATATATATTTCAAGGATATACCAT
TCTAATGTCTGCCCCTAAGAAGATCGTCGTTTTGCCAGGTGACCACGTTGGTCAAGAAATCACAGCCGAAGCCATTAAGGTTC
TTAAGAAAATCCTTGCTTAAAAAGATTCTCTTTTTTTATGATATTTGTACATAAACTTTATAAATGAAATTCATAATAGAAAC
GACACGAAATTACAAAATGGAATATGTTCATAGGGTAGACGAAACTATATACGCAATCTACATACATTTATCAAGAAGGAGAA
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TCATCACCGTAGTGAGAGTGCGTTCAAGGCTCTTGCGGTTGCC
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ATAAGAGAAGCCACCTCGCCCAATGGTACCAACGATGTTCCCT
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CCACCAAAGGTGTTCTTATGTAGTGACACCGATTATTTAAAGC TAATATTATTGCCTTATTAAAAATGGAATCCC
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AGAAGTGCAAAGAATCACAAGAATGGCCGCTTTCATGGCCCTACAACATGAGCCACCATTGCCTATTTGGTCCTTGGATAAAG

GAATGTCAGTAAGTATGTATACGAACAGTATGATACTGAAGAT TATAGGATAATTATACTCTATTTCTCAACAAGTAATTGGTTGTTTGGCCGAGCGGTCTAAGGCGCCTGATTCAAGAAATATCT
F u n Ctl O n F u n Ctl O n CTAATGTTTTGGCCTCTTCAAGATTATGGAGAAAAACTGTGGAGGAAACCATCAAGAACGAATTCCCTACATTGAAGGTTCAA
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GACAAGGTAATGCATCATTCTATACGTGTCATTCTGAACGAGG TGACCGCAGTTAACTGTGGGAATACTCAGGTATCGTAAGATGCAAGAGTTCGAATCTCTTAGCAACCATTATTTTTTTCCTCA
CGCGCTTTCCTTTTTTC TTTTTGCTTTTTCTTTTTTTTTCTCT ACATAACGAGAACACACAGGGGCGCTATCGCACAGAATCAAATTCGATGACTGGAAATTTTTTGTTAATTTCAGAGGTCGCCT
TGAACTCGA GACGCATATACCTTTTTCAACTGAAAAATTGGGAGAAAAAGGAAAGGTGAGAGCGCCGGAACCGGCTTTTCATATAGAATAGA
TGGTGATATCATCTCCGATGAAGCCTCCGTTATCCCAGGTTCCTTGGGTTTGTTGCCATCTGCGTCCTTGGCCTCTTTGCCAG
ACAAGAACACCGCATTTGGTTTGTACGAACCATGCCACGGTTCTGCTCCAGATTTGCCAAAGAATAAGGTCAACCCTATCGCC
ACTATCTTGTCTGCTGCAATGATGTTGAAATTGTCATTGAACTTGCCTGAAGAAGGTAAGGCCATTGAAGATGCAGTTAAAAA

GAAGCGTTCATGACTAAATGCTTGCATCACAATACTTGAAGTTGACAATATTATTTAAGGACCTATTGTTTTTTCCAATAGGT
GGTTTTGGATGCAGGTATCAGAACTGGTGATTTAGGTGGTTCCAACAGTACCACCGAAGTCGGTGATGCTGTCGCCGAAGAAG






