
























Supplementary Tables 
 
 
Supplementary Table 1. The yeast strains used in this study. 

Strain Genotype 

TNF5369 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+] 

TNF5411 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6 

TNF7493 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad52::kanMX6 

TNF7553 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, rad52::kanMX6 

TNF6599 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad52-R45K 

TNF6707 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rti1::hphMX6 

TNF7879 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad52-R45K, rti1::hphMX6 

TNF6616 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, rad52-R45K 

TNF6725 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, rti1::hphMX6 

TNF7886 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, rad52-R45K, rti1::hphMX6 

TNF6618 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
msh2::hphMX6 

TNF6867 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
msh3::hphMX6 

TNF6869 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
msh6::hphMX6 

TNF6620 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
mlh1::hphMX6 

TNF6627 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad52-R45K, msh2::hphMX6 

TNF6649 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, msh2::hphMX6 

TNF7081 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, msh3::hphMX6 

TNF6908 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, msh6::hphMX6 



TNF6651 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, mlh1::hphMX6 

TNF6697 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, rad52-R45K, msh2::hphMX6 

TNF5669 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, 
ade6+], mus81::hphMX6 

TNF6614 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, 
ade6+], rad52-R45K, mus81::hphMX6 

TNF5974 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, 
ade6+], rad51::natMX6, mus81::hphMX6 

TNF6648 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, 
ade6+], rad51::natMX6, rad52-R45K, mus81::hphMX6 

TNF6678 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
pol1-R961K 

TNF6952 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
swi1::hphMX6 

TNF6833 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, pol1-R961K 

TNF7909 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad51::natMX6, swi1::hphMX6 

TNF6695 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad52-R45K, pol1-R961K 

TNF6954 h-, smt0, ade6∆-D, ura4-D18, leu1-32, ChLC [ubc11::LEU2+, cwf20::ura4+, ade6+], 
rad52-R45K, swi1::hphMX6 

TNF3631 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L) 

TNF3635 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad51::kanMX6 

TNF5995 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad52-R45K 

TNF5389 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rti1::hphMX6 

TNF7878 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad52-R45K, rti1::hphMX6 

TNF6021 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad51::kanMX6, rad52-
R45K 

TNF5427 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad51::kanMX6, 
rti1::hphMX6 

TNF7890 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad51::kanMX6, rad52-
R45K, rti1::hphMX6 

TNF3643 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad52::kanMX6 

TNF6128 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), msh2::hphMX6 

TNF6518 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), mus81::hphMX6 



TNF6136 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad51::kanMX6, 
msh2::hphMX6 

TNF6569 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad51::kanMX6, 
mus81::hphMX6 

TNF3645 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad54::kanMX6 

TNF3643 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad52::kanMX6 

TNF4215 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), pol1-R961K 

TNF4371 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad51::kanMX6, pol1-R961K 

TNF4378 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad54::kanMX6, pol1-R961K 

TNF4350 h+, ade6∆-D, ura4::ade6B(R)-cen1(Sn-Sn)-ade6X(L), rad52::kanMX6, pol1-R961K 

TNF3347 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X) 

TNF3446 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6 

TNF3452 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6 

TNF3459 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6 

TNF4235 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), pol1-R961K 

TNF4300 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, pol1-R961K 

TNF4252 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6, pol1-R961K 

TNF4253 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6, pol1-R961K 

TNF4174 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), spb70-G529D 

TNF4544 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, spb70-G529D 

TNF4196 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6, spb70-G529D 

TNF4609 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6, spb70-G529D 

TNF4085 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), pof3-L148R 

TNF4099 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, pof3-L148R 

TNF4119 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6, pof3-L148R 

TNF4111 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6, pof3-L148R 

TNF5999 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52-R45K 

TNF6019 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, rad52-R45K 

TNF6009 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52-R45K, pol1-R961K 

TNF6037 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, rad52-R45K, 
pol1-R961K 

TNF3710 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), swi6::hphMX6 

TNF4542 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, swi6::hphMX6 

TNF6655 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6, swi6::hphMX6 



TNF5096 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), cdc18-K46 

TNF5155 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, cdc18-K46 

TNF6632 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6, cdc18-K46 

TNF4594 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), cdc20-M10 

TNF4617 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, cdc20-M10 

TNF5037 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6, cdc20-M10 

TNF5018 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), swi1::hphMX6 

TNF5033 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad51::kanMX6, swi1::hphMX6 

TNF6653 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad52::kanMX6, swi1::hphMX6 

TNF4328 h+, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), swi7-1 

TNF3983 h-, smt0, leu1-32, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6 

TNF4125 h-, smt0, leu1-32, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6, 
pol1-R961K 

TNF4109 h-, smt0, leu1-32, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6, 
spb70-G529D 

TNF4102 h-, smt0, leu1-32, ade6∆-D, imr1L(Sn:ade6B), imr1R(Sn:ade6X), rad54::kanMX6, 
pof3-L148R 

TNF2648 h+, ura4-DS/E, otr1R(SphI)-ura4+ 

TNF4208 h+, ura4-DS/E, otr1R(SphI)-ura4+, pol1-R961K 

TNF4625 h+, ura4-DS/E, otr1R(SphI)-ura4+, swi7-1 

TNF3220 h+, ura4-DS/E, otr1R(SphI)-ura4+, swi6::hphMX6 

TNF35 h+ 

TNF2134 h+, rad52-6His3Flag:kanMX6 

TNF3696 h+, rad52::kanMX6 

TNF5492 h+, rpa2-mCherry:hphMX6 

TNF5511 h+, rpa2-mCherry:hphMX6, pol1-R961K 

 
  



Supplementary Table 2. DNA primers used in this study. 

Primer Sequence 

cn1 5′–AACCGCAACAAACGATTAGC–3' 

cn2 5’–CGGAATTAGAAAGATTGATGATTTG–3' 

im1 5’–AAGTTTTGATGCTCAACAAATGGC–3' 

rc1 5’–CATTAAAAATCAACAAGTCTTGTCC–3' 

rc2 5’–GTTACTATGGATAAAGATAATTGTTT–3' 

rad52-N-F1 5'–CGCAAAGCAGATTGCAAAGG–3' 

rad52-RK-R 5'–GGACCTGACTTTCTTGAAACG–3' 

rad52-RK-F 5'–CGTTTCAAGAAAGTCAGGTCC–3' 

rad52-C-R 5'–CCTCTGCTACTGCTAAATGAGC–3' 

 


