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Suplemental Figure Legends

Figure S1. Growth, cellular morphology and FACS analysis of analog-sensitive

protein kinases.

Cells were grown in liquid YES medium supplemented with ATP analog or DMSO

at 32 °C, with the exception of the temperature-sensitive mutants, cdc2-as1 and

pat1-as2 which were grown at 25 °C. At the indicated time point the number of

cells was determined. Four hours after adding the inhibitor/DMSO, cells were

harvested and the morphology of the cells was analyzed by microscopy and the

cellular DNA content by flow cytometry.
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Table S1. Primers used for deletion of essential kinases. 

cdc2 up-out  5'-aaaatctagacacctgtgtgtacacggggatagttc-3' 

 up-in  5'-aaaactcgagtgcttatgttgtgttgtgctgtggg-3' 

down-out 5'-aaaatctagagaacggcgataattcccttgacag-3' 

 down-in 5'-aaaaagatctcaaacaatgggcaatttacagggc-3' 

 up-check 5'-ggaggtaatgactttggcaatga-3' 

 down-check 5'-tggtttctcctgcgctgttt-3' 

cdc7 up-out  5'-aaaatctagatgggtacggaaactggattgttgc-3' 

 up-in  5'-aaaactcgagcgatgtagcatttgctgcgtttg-3' 

down-out 5'-aaaatctagaatcgcgtcctccatatacaaaagcc-3' 

 down-in 5'-aaaaagatctcgcatttcccagtgcacgac-3' 

 up-check 5'-atcggccgtcgttggatagt-3' 

 down-check 5'-tttaatgcatcgcgtcctcc-3' 

cdk9 up-out  5'-aaaatctagacacccagggtcgttggagttc-3' 

 up-in  5'-aaaactcgagccgatcgatgcgcgaaatg-3' 

down-out 5'-aaaatctagaggtgggagagggctggtcaag-3' 

 down-in 5'-aaaaagatctaatggcctttccgcgtgatg-3' 

 up-check 5'-cccgatttggtggtcattca-3' 

 down-check 5'-ccatgtgcttcgacattccc-3' 

cka1 up-out  5'-aaaatctagagcgacaattttaacgccttccagg-3' 

 up-in  5'-aaaactcgagtgctccctctatgttaatgcaaaatcc-3' 

down-out 5'-aaaatctagattcatttccatcgcttctttagattgc-3' 

 down-in 5'-aaaaagatctcggacagccttttcattactagttccc-3' 



 up-check 5'-tttcgactgggaaagatgtgtct-3' 

 down-check 5'-cagctgcgcaagattaacgc-3' 

crk1 up-out  5'-aaaatctagagggtcctttcgaccattcctgc-3' 

 up-in  5'-aaaactcgagcaaaaacacacaaacaattccagcaag-3' 

down-out 5'-aaaatctagagaggggcagcaacacgcttc-3' 

 down-in 5'-aaaaagatctttggaatgatgtgactgtatgcgg-3' 

 up-check 5'-cgaaagtgaacgtgctgcaa-3' 

 down-check 5'-tcaaaggaaggcactcacgg-3' 

hsk1 up-out  5'-aaaatctagatggcgcatgtatcattttcaagg-3' 

 up-in  5'-aaaactcgagtgctgccaagggaaggaacc-3' 

down-out 5'-aaaatctagaatcaagcaagctggtggtgtcg-3' 

 down-in 5'-aaaaagatctgctggcaatttctcatcaagcaatc-3' 

 up-check 5'-tgagcgtgccacgtaaaagc-3' 

 down-check 5'-ggcgaagaaacgagatgcct-3' 

ksg1 up-out  5'-aaaatctagagaattccacacccgaaggtaatgc-3' 

 up-in  5'-aaaaaagcttggcaatgtcatcaaaagaaaattgcac-3' 

down-out 5'-aaaatctagagctgttggaagaatgggttccg-3' 

 down-in 5'-aaaaggatcctgaacacttccatccatcccctc-3' 

 up-check 5'-tttcccgcatattcagctacga-3' 

 down-check 5'-tcttgctcgaggcaggaaag-3' 

nak1 up-out  5'-aaaatctagacaccagacaaccatgcatactcgg-3' 

 up-in  5'-aaaactcgagtgctggtggtagcgggtacg-3' 

down-out 5'-aaaatctagatcgacgggttgatgctttgg-3' 



 down-in 5'-aaaaagatcttgcccacggttaaggaatagagtcg-3' 

 up-check 5'-ccatgcaagatgagcagcaa-3' 

 down-check 5'-cccaacattttccctccgaa-3' 

orb6 up-out  5'-aaaatctagaggcaaacgcgcatttaaaca-3' 

 up-in  5'-aaaactcgagtgaaagaaatgttgcaataaatgga-3' 

down-out 5'-aaaatctagaagccaatgcaccatctgtcg-3' 

 down-in 5'-aaaaagatcttttgttcattgtcctttgagcatc-3' 

 up-check 5'-tcaaccagatttgccgatgg-3' 

 down-check 5'-cgctctcggtttgagcaaga-3' 

pat1 up-out  5'-aaaatctagacgcaagcgttgattgtcgat-3' 

 up-in  5'-aaaactcgaggtcccaattgatggcgaaaa-3' 

down-out 5'-aaaatctagattcgtattccaaaagcttagtttgc-3' 

 down-in 5'-aaaaagatcttcgctaccgcacgttgtttt-3' 

 up-check 5'-tccccagtccaactcttcca-3' 

 down-check 5'-cgacctagttcaactttcctatgcc-3' 

plo1 up-out  5'-aaaatctagacagcgttggagaaatcgatggg-3' 

 up-in  5'-aaaactcgagaacgcaggtggtaacttttgaggg-3' 

down-out 5'-aaaatctagatgttcctgctatttggattcaacgtg-3' 

 down-in 5'-aaaaagatctaacgcaggagctcttgacgaataag-3' 

 up-check 5'-gtccaccacatcgtttccga-3' 

 down-check 5'-cgattccgaagcatactggg-3' 

ppk37 up-out  5'-aaaatctagaccgtccctccccctacttgg-3' 

 up-in  5'-aaaactcgagtggatggtagatggacggcg-3' 



down-out 5'-aaaatctagacggggcggattcatcgttaag-3' 

 down-in 5'-aaaaagatcttgatgtgtttgttgcccctttgc-3' 

 up-check 5'-gcgttaacgaggagcaatcg-3' 

 down-check 5'-ttttgcgggtttagctcggt-3' 

prp4 up-out  5'-aaaatctagaatcagcattgcgaatctatcattgcc-3' 

 up-in  5'-aaaactcgagtgcttgcaatgcctgatgaaaag-3' 

down-out 5'-aaaatctagatggtgccgctatgtgtacaggg-3' 

 down-in 5'-aaaaagatctacgccaactggtttgttgtttgac-3' 

 up-check 5'-ctatggtggcaggtcgcatc-3' 

 down-check 5'-tgcatcaggtgccgagtttt-3' 

shk1 up-out  5'-aaaatctagaaaggcgaattccaaaaagaacttgc-3' 

 up-in  5'-aaaaaagcttaagaggcgcaaagggcacag-3' 

down-out 5'-aaaatctagagcaggcgtttcactttgagattcc-3' 

 down-in 5'-aaaaggatcctccatatccgcaggttgggc-3' 

 up-check 5'-tgcgatacgatgtattgtgacca-3' 

 down-check 5'-tgtgaaatattccagcaggcg-3' 

sid1 up-out  5'-aaaagctagcagctccttgaccaaacccga-3' 

 up-in  5'-aaaactcgaggcacaagctagatgcaccacg-3' 

down-out 5'-aaaagctagcgcctgcctggtgtgatcgta-3' 

 down-in 5'-aaaaagatctcaacctgtttacagcattcacaa-3' 

 up-check 5'-catgaaatggatgattgggca-3' 

 down-check 5'-agcgaaaaagaaatgccgga-3' 

sid2 up-out  5'-aaaatctagaatcgtcaagtttggcgacaccc-3' 



 up-in  5'-aaaactcgagaacatccaacgttttggtcccc-3' 

down-out 5'-aaaatctagagaatgttacagctcttctgctgttgcc-3' 

 down-in 5'-aaaaagatctcgaagatactgagcttcgcttttgatg-3' 

 up-check 5'-cattcgcgaaagttaccgca-3' 

 down-check 5'-cctgttcgcgtcaatccttg-3' 

Unique primers to confirm deletion: 

upch-uni  5'-gtcgttagaacgcggctaca-3' 

dwch-uni  5'-tctgggcctccatgtcgctgg-3' 

Note: restriction sites used for cloning are underlined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Plasmids used in this study. 

p100  pCloneNat1-∆cdc2 (XbaI) 

p101  pCloneHyg1-cdc2-wt (BclI) 

p102  pCloneHyg1-cdc2-as1 (F84G, BclI) 

p103  pCloneNat1-∆cdc7 (XbaI) 

p104  pCloneHyg1-cdc7-wt (NheI) 

p105  pCloneHyg1-cdc7-as1 (L85G, NheI) 

p106  pCloneHyg1-cdc7-as2 (L85A, NheI) 

p107  pCloneNat1-∆cdk9 (XbaI) 

p108   pCloneHyg1-cdk9-wt (StuI) 

p109   pCloneHyg1-cdk9-as1 (T120G, StuI) 

p110  pCloneNat1-∆cka1 (XbaI) 

p111  pCloneHyg1-cka1-wt (BlpI) 

p112  pCloneHyg1-cka1-as1 (F117G, BlpI) 

p113  pCloneHyg1-cka1-as2 (F117A, BlpI) 

p114  pCloneNat1-∆crk1 (XbaI) 

p115  pCloneHyg1-crk1-wt (XcmI) 

p116  pCloneHyg1-crk1-as1 (L87G, XcmI) 

p117  pCloneHyg1-crk1-as2 (L87A, XcmI) 

p118  pCloneNat1-∆hsk1 (XbaI) 

p119  pCloneHyg1-hsk1-wt (AccI) 

p120  pCloneHyg1-hsk1-as1 (L173G, AccI) 

p121  pCloneHyg1-hsk1-as2 (L173A, AccI) 



p122  pCloneNat1-∆ksg1 (XbaI) 

p123  pCloneHyg1-ksg1-wt (AfeI) 

p124  pCloneHyg1-ksg1-as1 (L177G, AfeI) 

p125  pCloneNat1-∆nak1 (XbaI) 

p126  pCloneHyg1-nak1-wt (BsiWI) 

p127  pCloneHyg1-nak1-as1 (M88G, BsiWI) 

p128  pCloneHyg1-nak1-as2 (M88A, BsiWI) 

p129  pCloneNat1-∆orb6 (XbaI) 

p130  pCloneHyg1-orb6-wt (SwaI) 

p131  pCloneHyg1-orb6-as1 (M170G, SwaI) 

p132  pCloneNat1-∆pat1 (XbaI) 

p133  pCloneHyg1-pat1-wt (PpuMI) 

p134  pCloneHyg1-pat1-as1 (L95G, PpuMI) 

p135  pCloneHyg1-pat1-as2 (L95A, PpuMI) 

p136  pCloneNat1-∆plo1 (XbaI) 

p137  pCloneHyg1-plo1-wt (BclI) 

p138  pCloneHyg1-plo1-as1 (L117G, BclI) 

p139  pCloneNat1-∆ppk37 (XbaI) 

p140  pCloneHyg1-ppk37-wt (XcmI) 

p141  pCloneHyg1-ppk37-as1 (M537G, XcmI) 

p142  pCloneHyg1-ppk37-as2 (M537A, XcmI) 

p143  pCloneNat1-∆prp4 (XbaI) 

p144  pCloneHyg1-prp4-wt (SfuI) 



p145  pCloneHyg1-prp4-as1 (F238G, SfuI) 

p146  pCloneHyg1-prp4-as2 (F238A, SfuI) 

p147  pCloneNat1-∆shk1 (XbaI) 

p148  pCloneHyg1-shk1-wt (Bst1107I) 

p149  pCloneHyg1-shk1-as1 (M460G, Bst1107I) 

p150  pCloneHyg1-shk1-as2 (M460A, Bst1107I) 

p151  pCloneNat1-∆sid1 (NheI) 

p152  pCloneHyg1-sid1-wt (PaeI) 

p153  pCloneHyg1-sid1-as1 (M84G, PaeI) 

p154  pCloneHyg1-sid1-as2 (M84A, PaeI) 

p155  pCloneNat1-∆sid2 (XbaI) 

p156  pCloneHyg1-sid2-wt (BsaBI) 

p157  pCloneHyg1-sid2-as1 (M285G, BsaBI) 

p158  pCloneHyg1-sid2-as2 (M285A, BsaBI) 

Note: restriction enzymes to linearize the plasmids and corresponding gate-keeper residues are listed. 

 

 

 

 

 

 

 

 



Table S3. Primers used to create integrative plasmids bearing mutant kinase alleles. 

cdc2 cdc2-promotor  atatctcgagaagtctttgacagtttttacaatt 

 cdc2-terminator  atatggatcctgcttttgtaaaaagaacgg 

cdc2-sense (F84G)  gctgaatcaaagttgtatcttgttggggagtttttagacatgg 

 cdc2-anti-sense (F84G) ccatgtctaaaaactccccaacaagatacaactttgattcagc 

cdc7 cdc7-promotor  atatatctcgagagctctatcctatttcaaaaacgac 

cdc7-terminator  atatatggatccaaagcagcaaattaatagcc 

cdc7-sense (L85G)  ttatcagacgaacgattctctatgcattattggggagtacgtgattttc 

 cdc7-anti-sense (L85G) gaaaatcacgtactccccaataatgcatagagaatcgttcgtctgata 

cdc7-sense (L85A)  ttatcagacgaacgattctctatgcattattgcggagtacgtgattttc 

 cdc7-anti-sense (L85A) gaaaatcacgtactccgcaataatgcatagagaatcgttcgtctgata 

cdk9 cdk9-promotor  atattgtacattgttcccgcatgtaaaacatg 

 cdk9-terminator  atatggatcctgactctgtttttggatgacg 

cdk9-sense (T120G)  gtcgtggttctatatatatggtgggtccttatatggatcatgaccttt 

 cdk9-anti-sense (T120G) aaaggtcatgatccatataaggacccaccatatatatagaaccacgac 

cka1 cka1-promotor  atatctcgaggcgataataatattattacaatactcg 

 cka1-terminator  atatggatcctaaggttgctctctaattaaggct 

 cka1-sense (F117G)  cgatactaatattttatagagtaaaacaccatctttaattggggaatttgttgacaatattgatttc 

 cka1-anti-sense (F117G) gaaatcaatattgtcaacaaattccccaattaaagatggtgttttactctataaaatattagtatcg 

 cka1-sense (F117A)  cgatactaatattttatagagtaaaacaccatctttaattgcggaatttgttgacaatattgatttc 

 cka1-anti-sense (F117A) gaaatcaatattgtcaacaaattccgcaattaaagatggtgttttactctataaaatattagtatcg 

crk1 crk1-ATG   atatctcgagcaagtggacgtatgtgaagg 

crk1-terminator  atatggatccagatgaaaataagagtgtcc 



crk1-sense (L87G)  gtccaacctcaacatcatcggggaattcctggacagtgat 

crk1-anti-sense (L87G) atcactgtccaggaattccccgatgatgttgaggttggac 

crk1-sense (L87A)  gtccaacctcaacatcatcgcggaattcctggacagtgat 

crk1-anti-sense (L87A) atcactgtccaggaattccgcgatgatgttgaggttggac 

hsk1 hsk1-promotor  atatgtcgacgacatgaaatcttaatcttttccat 

 hsk1-terminator  atatagatcttaaggttttgggtaagggtc 

hsk1-sense (L173G)  atgaagatcaggtactcgtagttggaccctactacgagcatac 

hsk1-anti-sense (L173G) gtatgctcgtagtagggtccaactacgagtacctgatcttcat 

hsk1-sense (L173A)  atgaagatcaggtactcgtagttgcaccctactacgagcatac 

hsk1-anti-sense (L173A) gtatgctcgtagtagggtgcaactacgagtacctgatcttcat 

ksg1 ksg1-promotor  atatgtcgacgaaaatacttggtttgacaa 

 ksg1-terminator  atatagatctgttaaccacccttagtatgca 

ksg1-sense (L177G)  ctttccaagatgctcacaatttgtattttgttgggagtcttgctcgaaatg 

 ksg1-anti-sense (L177G) catttcgagcaagactcccaacaaaatacaaattgtgagcatcttggaaag 

nak1 nak1-ATG   atatgtcgacgaaaataacactgcttcttcg 

 nak1-terminator  atatagatctcgacgggttgatgctttg 

 nak1-sense (M88G)  gctcttatttggtaggtactaatttatggattataggggattattgtcatggaggt 

 nak1-anti-sense (M88G) acctccatgacaataatcccctataatccataaattagtacctaccaaataagagc 

 nak1-sense (M88A)  gctcttatttggtaggtactaatttatggattatagcggattattgtcatggaggt 

 nak1-anti-sense (M88A) acctccatgacaataatccgctataatccataaattagtacctaccaaataagagc 

orb6 orb6-promotor   atatgtcgacgtgaaattgtcaacgttttggc 

 orb6-terminator  atatagatctggtgagtttttacaagccaatg 

orb6-sense (M170G)  gcttttcaagattcactgtatctttacttgattggggagtttttaccaggcg 



 orb6-anti-sense (M170G) cgcctggtaaaaactccccaatcaagtaaagatacagtgaatcttgaaaagc 

pat1 pat1-promotor   atatctcgagcgattgtgtttccttctcatcc 

 pat1-terminator  atatggatccggtgatacaatatgactgcatgc 

 pat1-sense (L95G)  aagacgccatttatgtcgttggccagtattgtccgaatgg 

 pat1-anti-sense (L95G) ccattcggacaatactggccaacgacataaatggcgtctt 

 pat1-sense (L95A)  aagacgccatttatgtcgttgcccagtattgtccgaatgg 

 pat1-anti-sense (L95A) ccattcggacaatactgggcaacgacataaatggcgtctt 

plo1 plo1- promotor  atatctcgagttaggggaacttctgaca 

plo1-terminator  atatggatccggaattagtttataagtactttaaaagca 

plo1-sense (L117G)  ttatagattgttttgaagattcgacgaatatttacttaattggggagctttgtgaacataaatc 

 plo1-anti-sense (L117G) gatttatgttcacaaagctccccaattaagtaaatattcgtcgaatcttcaaaacaatctataa 

ppk37 ppk37-promotor  atatctcgagattccgtaggtaaattgcctcc 

 ppk37-terminator  atatggatcctatctgaacacatcggctcagc 

 ppk37-sense (M537G) gacacgtggtgcgctgttggggacttttgtcccaga 

 ppk37-anti-sense (M537G) tctgggacaaaagtccccaacagcgcaccacgtgtc 

 ppk37-sense (M537A) gacacgtggtgcgctgttgcggacttttgtcccaga 

 ppk37-anti-sense (M537A) tctgggacaaaagtccgcaacagcgcaccacgtgtc 

prp4 prp4-promotor   atatctcgagatccattttaatatcctcgc 

 prp4-terminator  atatcccgggaatggtaactttgaataccgc 

 prp4-sense (F238G)  gcacaaaaatcatctttgcatggtgggtgagatgttaagtcttaatcttcgg 

 prp4-anti-sense (F238G) ccgaagattaagacttaacatctcacccaccatgcaaagatgatttttgtgc 

 prp4-sense (F238A)  gcacaaaaatcatctttgcatggtggctgagatgttaagtcttaatcttcgg 

 prp4-anti-sense (F238A) ccgaagattaagacttaacatctcagccaccatgcaaagatgatttttgtgc 



shk1 shk1-promotor  atataagcttcctaactgattagtgaaattaatataagat 

 shk1-terminator  atatggatccttccttttagtttttttataatgca 

 shk1-sense (M460G)  taaatcagagttgtggatggtaggggaatacatgcgcggtg 

 shk1-anti-sense (M460G) caccgcgcatgtattcccctaccatccacaactctgattta 

 shk1-sense (M460A)  taaatcagagttgtggatggtagcggaatacatgcgcggtg 

 shk1-anti-sense (M460A) caccgcgcatgtattccgctaccatccacaactctgattta 

sid1 sid1-promotor   atatctcgagagtagattgccaattaaatttg 

 sid1-terminator  atatggatccaacttacaagtacgacgttca 

 sid1-sense (M84G)  cggatacacattatggattttgggggagcatatggatggagg 

 sid1-anti-sense (M84G) cctccatccatatgctcccccaaaatccataatgtgtatccg 

 sid1-sense (M84A)  cggatacacattatggattttggcggagcatatggatggagg 

 sid1-anti-sense (M84A) cctccatccatatgctccgccaaaatccataatgtgtatccg 

sid2 sid2-ATG   atatctcgagatatgtcaccagttgaagg 

 sid2-terminator  atattgtacattgcagatagtgtctatttcc 

 sid2-sense (M285G)  ttcaggatacttcaaacatttatctcgctggggaatttgttcctggtg 

 sid2-anti-sense (M285G) caccaggaacaaattccccagcgagataaatgtttgaagtatcctgaa 

 sid2-sense (M285A)  ttcaggatacttcaaacatttatctcgctgcggaatttgttcctggtg 

 sid2-anti-sense (M285A) caccaggaacaaattccgcagcgagataaatgtttgaagtatcctgaa 

 


