
Wild type
854

Sites of mutations

# 27 * * ** * * *
580

Y157C, I262L, K355R, D370G, Q420P, N527K, L581stop

# 33
580

* * * * * * I117K, D147G, S164G, S331T, I515K, L581stop

# 24 * ** * * * **

- 624 M207L, S349R, V351A, D489V, P518H, E546V, D612V, 

K617E, W625stop

# 10
- 282

(LQIRKKMGKFYVLSKRCstop)

# 32 *
661

Q662stop

- 665
# 35 * * * * F90S, V346A, E580G, F640S, (LYEMQPFstop)

# 39 * * * *

- 648 S16G, N93Y, A274T, E288G, 

(NQRRTKKRVKITLKAQILYEMQPFstop) 

# 40 * * * * *

- 662
I123V, S164G, K287E, R385G, D583G, (AQILYEMQPFstop)

# 52
680

* L681stop

-
# 25 * * *

682
K287R, P425Q, E588G, (NTPKRIQLstop)

# 20 * **

- 714
F182L, M184L, S225T, (LCPIIstop)

# 47
- 730

(Lstop)

# 34 * * ** ** * * *

- 658 S60L, T102A, D260G, D270N, I330V, E332G, S399P, 

K460E, N605D, (ITLKAQILYEMQPFstop)

# 28 * * *

+ 694 T101A, K286R, V363A, 

(HRRKRRYVCFDGDGKIWIEYIYVRstop)

# 26 * *

- 732 M133T, N659Y, 

(TDSRMRIVQMKEKKIRFLFLVVQVLQPAFNHstop)

# 51
751+

(FSLFRYCSQRSTTKKQNFYYstop)

# 44
- 765

(TKFLLLMKMIWVILMIKAIDstop)

# 16 *** * * ** * * * *
I57V, N58S, N72S, N188S, K379R, T482A, I483T, K545R, 

S576P, R753C, D778N

# 23 *

large duplication
733

M228T, (ISLEIMFRstop)

# 43
- 69

(stop)

# 15
- 140

(LRFLLMIFPLIstop)

# 13 * * K178E, K641E

# 42 * *

- 156
V97A, I143V, (SQRARTTAYGNCMPLLVLYPstop)

# 31
- 178

(NHGFstop)

# 18
- 280

** *** * I139V, I148T, S173N, L186S, M203I, F252S, (stop)

# 38 * **
356

D323G, K355E, K357stop

# 41 * * *
423

T251M, A317V, K424stop

# 22 *

- 467
I112T, (HSRHCRRstop)

# 45

large deletion
537

(VRRTHLLKLFKKLKIERSKELSQPLLNstop)

# 19 ** * * ** * *

- 572 K267E, T284I, A317V, V351I, I429N, D456N, D489G, 

H511L, R573stop

# 36 * * * *
619

L10S, N359S, E516G, R620stop

# 37 * ** * * * *

- 629 L281S, K400R, S405C, P470L, D499N, N568D, D612G, (WSQNG

INARISRLLSRYVQNQRRTKKRVKITLKAQILYEMQPFstop)

# 21 * * * * * *

- 768 Q99L, L168S, D456G, E626G, L673S, F715L, 

(LLLMKMIWVILMIKAIDstop)

A

B

Supplementary Figure 1. The mutation sites of 33 xrs2 mutants that were isolated by primary screening for 

senescence phenotype in a mec1 sml1 hdf1 background.  (A) Mutants that are resistant to MMS and HU.  (B)

Mutants that are sensitive to them.  Numbers beside gray bars indicate amino acid residues just before nonsense or 

frameshift mutations.  The positions of mutation sites are indicated at right side.  Amino acids in parentheses 

indicate translated sequences following frameshift mutations. 

-
*
+

: missense or nonsense mutation, : frameshift mutation caused by 1 bp deletion

: frameshift mutation caused by 1 bp insertion, : frameshift mutation caused by large deletion or duplication 



Supplementary Table 1 
 

Sequences of primer DNA used for construction of the truncated xrs2 mutants with tags 

Name     Sequence (described 5' to 3')                                                               Mutant (Direction) 

YTP881 CAAAATATAATTTAATGAAATTGGAAATACTCGGAAAATTTATCAATCGATGAATTCGAGCTCG All ∆C (Reverse) 

YTP882 GACGATGACGACGGTCCGAAGTTTACGTTCAAAAGAAGAAAAGGACGTACGCTGCAGGTCGAC ∆C0 (Forward) 

YTP883 TTTTCTCGTTGTTCAGGTACTGCAGCCAGCGTTCAACCACTAAAACGTACGCTGCAGGTCGAC ∆C1 (Forward) 

YTP884 CCGTTAAAAAAATACTCCAAAAAGGATACAACTACAAAATGGGGCCGTACGCTGCAGGTCGAC ∆C2 (Forward) 

YTP885 CGTCCAAAATCAAAGGCGCACAAAGAAGAGGGTAAAAATAACACTCGTACGCTGCAGGTCGAC ∆C3 (Forward) 

YTP886 GGAAACAAAACAAGCAGAACAACTGAAAAATGGGAAAATAGCCTACGTACGCTGCAGGTCGAC ∆C4 (Forward) 

YTP887 TCATTTGATAGTGAGGGAAACAAAACAAGCAGAACAACTGAAAAACGTACGCTGCAGGTCGAC ∆C5 (Forward) 

YTP888 ACTAAAAATAGAGAGGTCAAAAGAGTTAAGTCAACCATTGTTGAACGTACGCTGCAGGTCGAC ∆C6 (Forward) 

YTP889 TTGCCGGAGGTAGCAGGGATTGGCTCTCAAACCATATCTTCGAACCGTACGCTGCAGGTCGAC ∆C7 (Forward) 

YTP890 GATTTTTTTGCTGGAGGTTTGAGTACTAAGACTCTATCAGAAAATCGTACGCTGCAGGTCGAC ∆C8 (Forward) 

YTP891 TATGTTGACAGCTTGGAAGCATCAACAGAATACCTGATTTTGACACGTACGCTGCAGGTCGAC ∆C9 (Forward) 

YTP892 ACGTTCAATATAAATTTATTTGCATTTGACAACATTGATAGTTTACGTACGCTGCAGGTCGAC ∆C10 (Forward) 

YTP893 AGGCTGAATAATATCAGAGTGTTAACTACTATCAAAAGTGAACCACGTACGCTGCAGGTCGAC ∆C11 (Forward) 

YTP894 GATATGATTAGTAATCCGGAGTACAATGTTTTTGATTTTGATCCACGTACGCTGCAGGTCGAC ∆C12 (Forward) 

YTP895 GAGCAACAATACTGAGAAGGTGATAACTATAAATTTATGTGGGTAAGGGAACAAAAGCTGGAGC All ∆N (Foward) 

YTP896 TATAAAGCTAATAGAGCCATCTTCCAATGTATTCTGGTATCGTACCTGTAGGGCGAATTGGGTAC ∆N0 (Reverse) 

YTP897 ATTTTTAATTATCAGTGGGTTTTTACTTGATCTACCTATACTATACTGTAGGGCGAATTGGGTAC ∆N1 (Reverse) 

YTP898 GTGTTTCAGATCCGAACTATTATTGATTTCCCATTTGAATGTGATCTGTAGGGCGAATTGGGTAC ∆N2 (Reverse) 

YTP899 CGAGGCATTAATAGTAAATGTTTCGCCAACTTTCATGAATTTTTTCTGTAGGGCGAATTGGGTAC ∆N3 (Reverse) 

YTP900 ACCATATTCAGAAAGCATCGTCCTGAATTGTGTCAAATGAGGAGGCTGTAGGGCGAATTGGGTAC ∆N4 (Reverse) 

YTP901 GTTGTCCTCGCTCTTTGGGTAATCGCTAATCATCAGATTAGCGGGCTGTAGGGCGAATTGGGTAC ∆N5 (Reverse) 

YTP902 TGTGGGAAGAAGAGTATTACACAATTCCATCAGAAACCGTGATTTCTGTAGGGCGAATTGGGTAC ∆N6 (Reverse) 

YTP903 CACTCTGATATTATTCAGCCTCATAAACTTCGAAAGCAAAATATTCTGTAGGGCGAATTGGGTAC ∆N7 (Reverse) 

YTP904 TGCAAATAAATTTATATTGAACGTCCGCAGGAGAGATGATAGACGCTGTAGGGCGAATTGGGTAC ∆N8 (Reverse) 

YTP905 AATCAGGTATTCTGTTGATGCTTCCAAGCTGTCAACATATTTATACTGTAGGGCGAATTGGGTAC ∆N9 (Reverse) 

YTP906 TTTGATAGTACATAGAATTTTCCCATTTTCTTTCTTATCTGTAGTCTGTAGGGCGAATTGGGTAC ∆N10 (Reverse) 

YTP916 CATTCCTTCAGAAATTTGATCAAATTTACCGTTATCTAGAGTTCTCTGTAGGGCGAATTGGGTAC ∆N11 (Reverse) 

YTP917 CAAACCTCCAGCAAAAAAATCAAGACTATCGAGTGGTAGTACTCTCTGTAGGGCGAATTGGGTAC ∆N12 (Reverse) 

YTP918 TGATTCTGCGCCACAATTAAGTCTCTTAGCGTCAGTTAAAGACCTCTGTAGGGCGAATTGGGTAC ∆N13 (Reverse) 

YTP919 AGCACCAGGGCTACTGTGACCACTTTTCTTTCCAATATCTTCAGTCTGTAGGGCGAATTGGGTAC ∆N14 (Reverse) 

YTP920 AGATATGGTTTGAGAGCCAATCCCTGCTACCTCCGGCAATGACGGCTGTAGGGCGAATTGGGTAC ∆N15 (Reverse) 

YTP921 AGCATCATCCATCGAATTCACAGCAGCTGTTTCATAGTCAGCGGACTGTAGGGCGAATTGGGTAC ∆N16 (Reverse) 

YTP922 TGAAATTTCTCGTGAATAATTAGAAAGTTTACGGATGTTTTTAGACTGTAGGGCGAATTGGGTAC ∆N17 (Reverse) 

YTP923 TTTTAGCTGATTAATAGCTTCCTCGCTCAACTCCTCATCCTTCAACTGTAGGGCGAATTGGGTAC ∆N18 (Reverse) 

YTP924 ATTCTTGCGTTTATGCCATTCTGGCTCCATTAGGCTATTTTCCCACTGTAGGGCGAATTGGGTAC ∆N19 (Reverse) 

YTP925 GACAAAAGTCTTGAAATTCTTGCGTTTATGCCATTCTGGCTCCATCTGTAGGGCGAATTGGGTAC ∆N20 (Reverse) 

YTP926 TCTAGTGATTAAAAAGGCTGCATTTCGTATAAAATCTGAGCTTTGCTGTAGGGCGAATTGGGTAC   ∆N21, ∆M (Reverse) 

YTP938 GGAAACAAAACAAGCAGAACAACTGAAAAATGGGAAAATAGCCTAAGGGAACAAAAGCTGGAGC ∆M (Forward) 
 
Sequences with underline are corresponding to vectors sequences.  

 



Supplementary Table 2 
 

Sequences of primer DNA used in this study 

Name     Sequence (described 5' to 3')                                              Gene  (Underline) 

Primers for cloning 

YTP181 GCGGATCCAAATTGCGGTAGAATGGTGTC 5'-UTR of XRS2 (BamHI site tag) 

YTP182 GCGGATCCTTTCACTCTGCCTGAGGATG 3'-UTR of XRS2 (BamHI site tag) 

YTP157 ACGCGTCGACATGGAAGCTGAAGTGCAAGG 5'-UTR of HDF1 (SalI site tag) 

YTP158 TCAGGTCGACGTGCAGATGACGAAGAAGGC 3'-UTR of HDF1 (SalI site tag) 

YTP907 ACCGCTCGAGTTGATGAAAGAACCAAGGCTG Inside of MET17 ORF (XhoI site tag) 

YTP908 AGCGCTCGAGCACCGTGTCTTTCAGCTCTC Inside of MET17 ORF (XhoI site tag) 

XRS-N CCGTCGACTGTGGGTAGTACGATACCAG N-terminus of XRS2 (SalI site tag) 

XRS-C GCGTCGACAAACCGATCCGATACAGCTG C-terminus of XRS2 (SalI site tag) 

MRE-N CCGGATCCTGGACTATCCTGATCCAGAC N-terminus of MRE11 (BamHI site tag) 

MRE-C CGCTGCAGGTTGTTCGCGAAGGCAAGC C-terminus of MRE11 (PstI site tag) 

YTP949 TCGGAATTCATGGAGCCAGAATGGCATAAACG Inside of xrs2-E1 and -E3 (EcoRI site tag) 

YTP947 TGCGAATTCGCTATTCATCCAGCAGGCC 3'-UTR of xrs2-E1 to -E4 (EcoRI site tag) 

YTP948 TCGGAATTCTTGAAGGATGAGGAGTTGAGC Inside of xrs2-E2 and -E4 (EcoRI site tag) 

 

Primers for gene disruption 

YTP909 GTAATAGATGAGCAACAATACTGAGAAGGTGATAACTATAAATTTAGATTGTACTGAGAGTGCAC xrs2∆ (pRS vector) 

YTP915 CAAAATATAATTTAATGAAATTGGAAATACTCGGAAAATTTATCACTGTGCGGTATTTCACACCG xrs2∆ (pRS vector) 

YTP115 CTATTCCCGTATTCGGCATATCAGGTAATCATGATGATGCGTCGGAGATTGTACTGAGAGTGCAC mre11∆ (pRS vector) 

YTP116 TCGTTGCAGTTCGCACTCGTTTGGGTTTGCTCGTTGGCTTACTGCCTGTGCGGTATTTCACACCG mre11∆ (pRS vector) 

YTP119 ATCTTGGAATACGTGATATTCTGTCACCAAGAAGACAGCCTGTGGAGATTGTACTGAGAGTGCAC rad50∆ (pRS vector) 

YTP120 TTCTTCATCTAAATTGGTGGTAGGTTCGTCTAGTGCAATTACGCCCTGTGCGGTATTTCACACCG rad50∆ (pRS vector) 
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