
Figure Legends for Supplementary Figures 

 

Supplementary Figure S1: N-terminal NLS is important in full length Rif1 

A. Western blot showing Rif1 (anti-FLAG antibody) and Pgk1 (anti-Pgk1 antibody, control) 

protein levels of indicated strains. B. Southern blot hybridized with a Y’ probe to visualize “bulk” 

XhoI restriction fragments of indicated strains (See Materials and Methods). 

 

Supplementary Figure S2: Structure-based sequence alignment 

A. Workflow of structure-based sequence alignment (see Materials and Methods). B. 

Phylogenetic tree of the Multiple Sequence Alignment (MSA) generated using ConSurf. C. 

Conservation graph generated using GraphPad Prism of sequence alignment with position in 

Rif1 protein on the X-axis. The height of the bar indicates ConSurf Grade, with a higher bar 

having higher conservation. Purple indicates high conservation, and green indicates low 

conservation. Rif1 domain map is depicted to scale above the bar graph, with the newly defined 

NLS added, and Rif1 aa 177-196 are depicted with a blue dotted line (RBM: Rap1 binding motif; 

CTD: Carboxyl-terminal domain; Dbf4 binding overlaps CTD). D. MSA mapped onto the Rif1 

crystal structure (PDB: 5NW5, showing one Rif1 monomer and DNA) visualized using PyMOL. 

Purple indicates high conservation, and green indicates low conservation. 

 

Supplementary Figure S3: Protein levels for strains mutated in conserved HEAT repeats 

A. Western blot showing Rif1 (anti-FLAG antibody) and Pgk1 (anti-Pgk1 antibody, control) 

protein levels of indicated strains, related to Figure 6A,B. B. Western blot showing Rif1 (anti-

FLAG antibody) and Pgk1 (anti-Pgk1 antibody, control) protein levels of indicated strains, 

related to Figure 6F,G. C. Conserved residues with corresponding distance from lysine cluster 

and 1L telomere length, related to Figure 6A. D. Western blot showing Rif1 (anti-FLAG antibody) 

and Pgk1 (anti-Pgk1 antibody, control) protein levels of indicated strains. 

 

Supplementary Figure S4: Mutation of Rif1 palmitoylation sites does not affect telomere 

length 



A. Western blot showing Rif1 (anti-FLAG antibody) and Pgk1 (anti-Pgk1 antibody, control) 

protein levels of indicated strains. B. Southern blot hybridized with a Y’ probe to show bulk 

telomeres for the indicated strains (See Materials and Methods). 
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Supplementary Figure S2

Compile sequences of 12 yeast Rif1 orthologs

Generate Multiple Sequence Alignment (MSA) using Clustal Omega

Generate interactive phylogenetic tree of MSA using ConSurf

Map MSA onto crystal structure using ConSurf
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Figure Legend for Supplementary Table 

 

Supplementary Table 1: Strain list, plasmid list, and cloning specifics and reagents 

 

  



Strain ID Genotype Source
Construct for 
cloning Primer 1 Primer 2

Additional 
information

SSy161 MATa ade2-1 ura3-1 his3-11,15 trp1-1 leu2-3,112 can1-100 bar1::hisG N/A

CVy61 SSy161 + TRP1::BrdU–Inc https://doi.org/10.1002/yea.1406

CALy11 CVy61 + rif1∆::kanmx https://doi.org/10.7554/eLife.58066

CALy320 CALy117 + rif11-1322-6xFLAG-KANMX This study pAS35 AS101 CS201 Extend homology by PCR with CS315, AS100

JHUy783 tel1∆::HYGR Greider Lab

CALy117, 118 CVy61 + 1L 5XUAS landing pad This study pCS33 CS155 CS218 Digest PCR product I-Sce1 DpnI

CALy202, 203 CALy117 + rif1∆::KANMX This study gDNA (CALy11) OCC23 OCC84

CALy286, 287 CALy117 + rif11-1322GBD-6xFLAG-KANMX This study pCS172 RW432 OCC84

CALy290, 291 CALy117 + rif11-1322(K437E K563E K570E) GBD-6xFLAG-KANMX This study pCS171 RW428 OCC84

CALy328, 329 CALy117 + rif11-1322-6xFLAG-KANMX This study gDNA (CALy320) RW431 CS323

CALy375, 376 CALy117 + rif1177-1322GBD-6xFLAG-KANMX This study pCS184 OCC23 OCC84

CALy408, 409 CALy117 + rif1-cmycNLS177-1322GBD-6xFLAG-KANMX This study pCS189 OCC23 OCC84

CALy428, 429 CALy117 + rif11-996GBD-6xFLAG-KANMX This study pCS193 RW430 CS323

CALy432, 439 CALy117 + rif1-cmycNLS177-996GBD-6xFLAG-KANMX This study pCS193 OCC23 CS323

CALy442, 443 CALy117 + RIF1-6xFLAG-KANMX This study pCS177 AS100 CS383

CALy454, 455 CALy117 + rif1-cmycNLS177-996 (K437E K563E K570E)GBD-6xFLAG-KANMX This study pCS195 OCC23 OCC84

CALy460, 461 CALy117 + rif1-cmycNLS177-996 (M436A T564A R565A W572A)GBD-6xFLAG-KANMX This study pCS198 OCC23 OCC84

CALy462, 463 CALy117 + rif1-cmycNLS177-996 (K437R K563R K570R)GBD-6xFLAG-KANMX This study pCS196 OCC23 OCC84

CALy465, 465 CALy117 + rif1-cmycNLS177-996 (T504E S584E T775E S824E)GBD-6xFLAG-KANMX This study pCS210 OCC23 OCC84

CALy472, 473 CALy117 + tel1∆::HYGR This study gDNA (JHUy783) OCC25 OCC80

CALy478, 479 CALy117 + rif1-cmycNLS177-996 (T504A S584A T775A S824A)GBD-6xFLAG-KANMX This study pCS209 OCC23 OCC84

CALy480, 481 CALy117 + rif1-cmycNLS177-996 (K349A K363A)GBD-6xFLAG-KANMX This study pCS207 OCC23 OCC84

CALy486, 487 CALy472 + rif1-cmycNLS177-996GBD-6xFLAG-KANMX This study pCS193 OCC23 CS323

CALy488, 489 CALy472 + rif1-cmycNLS177-996 (T504A S584A T775A S824A)GBD-6xFLAG-KANMX This study pCS209 OCC23 OCC84

CALy490, 491 CALy472 + rif1-cmycNLS177-996 (T504E S584E T775E S824E)GBD-6xFLAG-KANMX This study pCS210 OCC23 OCC84

CALy498, 499 CALy117 + rif1-cmycNLS177-996 (N867A W868A)GBD-6xFLAG-KANMX This study pCS211 OCC23 OCC84

CALy503, 539 CALy117 + rif1-cmycNLS177-996 (F236A E237A N243A)GBD-6xFLAG-KANMX This study pCS214 OCC23 OCC84

CALy505, 546 CALy117 + rif1-cmycNLS177-996 (R299A Q303A R306A)GBD-6xFLAG-KANMX This study pCS215 OCC23 OCC84

CALy506, 507 CALy117 + rif1-cmycNLS177-996 (W524A Y532A)GBD-6xFLAG-KANMX This study pCS216 OCC23 OCC84

CALy508, 509 CALy117 + rif1-cmycNLS177-996 (Y577A)GBD-6xFLAG-KANMX This study pCS217 OCC23 OCC84

CALy520, 521 CALy117 + rif1-cmycNLS177-996 (K437A K563A K570A) GBD-6xFLAG-KANMX This study pCS222 OCC23 OCC84

CALy530, 531 CALy117 + rif1-cmycNLS177-996 (Y577R)GBD-6xFLAG-KANMX This study pCS230 OCC23 OCC84

CALy532,533 CALy117 + rif1-68-1916-6xFLAG-KANMX This study pCS227 Kpn1 NotI Digested plasmid, gel extracted top band for transformation

CALy534,535 CALy117 + rif1-cmyc-68-1916-6xFLAG-KANMX This study pCS226 Kpn1 NotI Digested plasmid, gel extracted top band for transformation

CALy547,548 CALy117 + rif1-W524A Y532A-6xFLAG-KANMX This study pCS234 RW428 CS323

CALy549,550 CALy117 + rif1-Y577A-6xFLAG-KANMX This study pCS233 RW428 or CS509 CS323

CALy551,552 CALy117 + rif1-M436A T564A R565A W572A-6xFLAG-KANMX This study pCS235 RW428 CS323

CALy553,554 CALy117 + rif1-C466A C473A-6xFLAG-KANMX This study pCS237 RW428 CS323

CALy557,558 CALy117 + rif1-N867A W868A-6xFLAG-KANMX This study pCS239 RW429 CS323

Callie Shubin
Supplementary Table 1



Figure 1 Figure 4 Figure 6 Supplementary Figure S3
CALy117, 118 CALy117, 118 CALy117, 118 CALy117, 118

CALy202, 203 CALy328, 329 CALy503, 539 CALy503, 539
CALy328, 329 CALy202, 203 CALy505, 546 CALy505, 546
CALy286, 287 CALy472, 473 CALy480, 481 CALy480, 481
CALy442, 443 CALy432, 439 CALy460, 461 CALy460, 461

CALy486, 487 CALy506, 507 CALy506, 507
Figure 2 CALy478, 479 CALy508, 509 CALy508, 509
CALy117, 118 CALy488, 489 CALy498, 499 CALy498, 499
CALy202, 203 CALy465, 465 CALy432, 439 CALy432, 439
CALy328, 329 CALy490, 491 CALy530, 531 CALy530, 531
CALy286, 287 CALy442,443
CALy375, 376 Figure 5 Supplementary Figure S1 CALy547,548
CALy408, 409 CALy117, 118 CALy442, 443 CALy549,550

CALy328, 329 CALy532,533 CALy551,552
Figure 3 CALy286, 287 CALy534,535 CALy557,558
CALy117, 118 CALy290, 291 CALy202, 203
CALy328, 329 CALy432, 439 Supplementary Figure S4
CALy286, 287 CALy454, 455 CALy442, 443
CALy408, 409 CALy462, 463 CALy553,554
CALy428, 429 CALy520, 521 CALy202, 203
CALy432, 439
CALy202, 203



PRIMERS SEQUENCE SOURCE
AS100 GCGAATTTTGAAAGATTGTGCGAATTATTGGGTTATGATAACGTTTTCCC This study
AS101 TATCCAGGTTCCGGCTACGCAGGGAATGAAAGAGCCCGGGATACATTATACGAAGTTATG This study
CS155 GATGGATATCTGCAGAATTCGCCCTTATTACCCTGTTATCCCTACACAC This study
CS201 AGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGG This study
CS218 CTCGAGCCGAACGTTCTTACTCTCATATCCCTACTTAGGTTCAGTTAGCCGTACAACTGTGGGAATACTCAGGT This study
CS315 CAAACTTACAGAGAAAAGTGGATTCTCAAGATATCCAGGTTCCGGCTACG This study
CS323 GTGCGAATTATTGGGTTATGATAACG This study
CS383 AAGAAACTTGAGAATTGAATTATTAGATTTTATGATGAGGCTCGAATATTACTCAAACAG This study
CS509 CCAAATAGTTCGATTCTTCAGTGC This study
OCC23 TTTTCAGTTCTTTGTGTTTTTCCTC This study
OCC25 CACATGATATTATGAGCGTGATAGG This study
OCC80 ATCTACGTCGATTTCTTTCATTTTG This study
OCC84 GATAAGGATGCCAATATTAATGACG This study
RW428 TGTTAACGAGGTTGATCAGAAATTCAA This study
RW429 AGCAATGGATTTGTGGCTTTCA This study
RW430 TTTTTGGTGCTGTTACTTCATCGT This study
RW431 ACAAAATGCGTCTGATAGCGAGT This study
RW432 TCATCAAGGGGACTCAAGTAAGGA This study

PLASMID DESCRIPTION SOURCE
pCR2.1 Thermo Fisher Scientific Thermo: K202020
pAS35 rif11-1322 (PP1BS (K114A V116A F118A I147A L148A R149A) - GBD-6xFLAG-KANMX This study
pCS33 pCR2.1 + 5XUAS landing pad This study
pCS171 rif11-1322 (PP1BS (K114A V116A F118A I147A L148A R149A) - HOOK (K437E K563E K570E) GBD-6xFLAG-KANMX This study
pCS172 rif11-1322 (PP1BS (K114A V116A F118A I147A L148A R149A) - HOOK (K437E K563E K570E) - LOOP (K691E K692E) GBD-6xFLAG-KANMX This study
pCS177 pCR2.1 + rif11892-1916-6xFLAG-KANMX This study
pCS184 rif1177-1322GBD-6xFLAG-KANMX This study
pCS189 rif1-cmycNLS177-1322GBD-6xFLAG-KANMX This study
pCS193 rif1-cmycNLS177-996GBD-6xFLAG-KANMX This study
pCS195 rif1-cmycNLS177-996 (K437E K563E K570E) GBD-6xFLAG-KANMX This study
pCS196 rif1-cmycNLS177-996 (K437R K563R K570R) GBD-6xFLAG-KANMX This study
pCS198 rif1-cmycNLS177-996 (M436A T564A R565A W572A) GBD-6xFLAG-KANMX This study
pCS206 pCR2.1 + 1L Telomere probe This study
pCS207 rif1-cmycNLS177-996 (K349A K363A) GBD-6xFLAG-KANMX This study
pCS209 rif1-cmycNLS177-996 (T504A S584A T775A S824A) GBD-6xFLAG-KANMX This study
pCS210 rif1-cmycNLS177-996 (T504E S584E T775E S824E) GBD-6xFLAG-KANMX This study
pCS211 rif1-cmycNLS177-996 (N867A W868A) GBD-6xFLAG-KANMX This study
pCS214 rif1-cmycNLS177- 996 ((F236A E237A N243A) GBD-6xFLAG-KANMX This study
pCS215 rif1-cmycNLS177- 996 (R299A Q303A R306A) GBD-6xFLAG-KANMX This study
pCS216 rif1-cmycNLS177- 996 (W524A Y532A) GBD-6xFLAG-KANMX This study
pCS217 rif1-cmycNLS177- 996 (Y577A) GBD-6xFLAG-KANMX This study
pCS222 rif1-cmycNLS177-996 (K437A K563A K570A) GBD-6xFLAG-KANMX This study
pCS227 rif1-68-1916-6xFLAG-KANMX This study
pCS226 rif1-cmyc-68-1916-6xFLAG-KANMX This study
pCS230 rif1-cmycNLS177- 996 (Y577R) GBD-6xFLAG-KANMX This study
pCS234 rif1-W524A Y532A-6xFLAG-KANMX This study
pCS233 rif1-Y577A-6xFLAG-KANMX This study
pCS235 rif1-M436A T564A R565A W572A-6xFLAG-KANMX This study
pCS237 rif1-C466A C473A-6xFLAG-KANMX This study
pCS239 rif1-N867A W868A-6xFLAG-KANMX This study

Cells and enzymes for 
cloning and Southern digest SOURCE SOURCE
Gibson Assembly master mix New England Biolabs NEB: E2611L
High Prep PCR Clean Up beads MagBio MagBio: AC-60050
NEB5a New England Biolabs NEB: C2987H
TOP10 Thermo Fisher Scientific Thermo: C404010
DH5a Thermo Fisher Scientific Thermo: 18265017
I-Sce1 New England Biolabs NEB: R0694L
DpnI New England Biolabs NEB: R0176L
XhoI New England Biolabs NEB: R0146L
PvuII-HF New England Biolabs NEB: R3151L
Kpn1 New England Biolabs NEB: R0142S
NotI New England Biolabs NEB: R0189S



1L TELOMERE PROBE FOR SOUTHERN- PCR from pCS206
CS414 ATCACCAGCAACATGTTTGG This study
CS432 GCAAATTAAAGCCTTCGAGCG This study

Y' PROBE FOR SOUTHERN- PCR from gDNA
YPrimeFWD CGCGAATTCGCCCTACAGCACTTCTACATAGC doi.org/10.1534/genetics.115.177899
YPrimeREV CGAGAATTCCAGCGTTTGCGTTCCATGACG doi.org/10.1534/genetics.115.177899

YEAST MEDIA SUPPLEMENTS
NAM (Nicotinamide) 5mM final to plates Sigma: 72340-100G
G418 (Geneticin) 200µg/ml final to plates Life Tech: 11811031
Hygromycin 200µg/ml final to plates Corning: 30-240-CR



Figure Legend for Supplementary File 

 

Supplementary File 1: Multiple Sequence Alignment (MSA) of Rif1 

MSA of Rif1 generated as described in Materials and Methods and visualized using SnapGene 

software. 
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V S S V T N K S A N E E S L L R N S K C E S L T L L D Q T T- - - - - - - - - - L T E V R V V L T - - - - - - - - - - - - - - - - Q I D P K S R T A S K V E K K

- - - - - - - - - - S - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

G        - - -  -       I   - -               K  - - - - - - - - - -            -                - - - X X X X X X X    X  X X X X X X  X X   X X X X X X X X X X X X X X  X           X X X X X X X X X X X  X X X X X X X X X X X X X X X    

G K G Q V E H V Q R Q E N Q E S M N K I N S K S F T Q D N I A Q Y K S V K K A R P N N E G E N N D Y A C N V E Q A S P V R N E V P G D- - - - - - - - - - - - -

I K N A N E- - - - - - - - - H L P - - N N I H E D I - - D K E E N - - - - - T T P K E - A Q M T I - - N T Q A V N E S - - - - - S T L V R L S A L P I E - - -

G V N F V P ND K T N N N - - - - - - A T T D - - - - - - - E Y - - R T S E D P I - - - - - - - - - - - - - - - - - - - - - - - - - - - - S V N I I F S R - - -

G E K S V K A N E N D CF - - E R L - - - P T N Q T S Q E V V T D L G G E R G - - S P H A S N D S I I V Q S K R N K N T N E P I E V E G K S G Q A - - - - - - -

G I K N DA S K S S R S - - - P H R - - - - E E T H V E D E H V - T V P E L N M H - - H S I H I I S N - - N V T E M E Q P R N K T H I E G T T I S K E K K G L E

G G I I K N EH D L M T S - - - - - P V R F Y E E K - - D - - D G I P S V S S P I R - - - - - - - - - - Q K I N F L L P N S - - - - V I R N L - - - - - - - - -

F A Q V- - - - - - - - - - - - - - - - - - - - - - - - D G S L T P V A I P T Y - - - - - - - - - - P V A Q T S - - - - - - - - - - - - - - - - - - - - - - - -

G K Q E E Q S N I N S F Q D I Q V K E E C V E A P N DE R R T D N L K D I N K - - E M K T N E P E - - - - - - - - - - T A L Q I S D G K Y R T I R L I I A E L S

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

G Q E Q E E S M N I S T D N I Q K V K K N N E E N V E Q P N E DN E E K D S L K K I D N - - E P E T N T - - - - - - - - - - T A S H N D K N W T Y T L A M G M A

S N F V K- - - - - - - - - - - - - - A Q I L K V - - Q N K V S - - - K V S K N - - - - - - - - - - P D V A F I - - - - - - - - - - - - - - - - - - - - - - - -

S I N N E- - - - - - - - - - - - - - S E D A D V - - E D L E P E S R R E N S N M H S - - - - - - - - - - P D I L T - - - - - - - - - L T - - - - - - - - - - -

1489

1447

1407

1487

1504

1477

1375

1494

1427

1492

1386

1382

1543

1463

1437

1563

1562

1502

1375

1547

1427

1546

1387

1383

1610

1514

1471

1629

1630

1550

1397

1615

1427

1614

1414

1417
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2
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9

10

11

12

1

2

3

4

5

6

7

8

9

10

11

12

1

2

3

4

5

6

7

8

9

10

11

12

        -    N     -   -        - - -     - - -  - - - - - - -    - - - - -               - - - - -     - - -X X X X X X X X  X X X  X X X X  X X  X X X X X X X    X X X X    X        X X X      X X X X X X X X X X X X X X      X X X X    

G I Q I P S G T I L L N S S K Q T E K S K V D D L R S D E D E H G T V A Q E K H Q V G A I N S R N K N N D R M D S T P I Q G T E E E S R E V- - - - - - - - - -

G T N S K V G- - - - - T Q M I D N Y - - - - - - - K G - - - - - - - S E M T G S D L R A E K V S - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

V L- - - - - - - - - - - - - - - - - - - - - - - S G D - - - - - - - - - - - - - - - - - - K - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

P- - - - - - T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - G - - - - - - - - - - - - - - - - Q S F K A N S K S S A D - - S D K P T N L D T K

S P S VM T E N S I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - G - - - - - - - - - - - - - - - - E A K L A L M A T I V D D P Q S R T N D T E

T I N V D D A G N N R V- - K A T Q E E S N G N A T D I V P I E N G D H M N G A V S L G N A T - G G K N - - - - - V V I E A V T P N S E S D R - - - - G H - - -

I N K G- - - - - V E E - T T K H D - - - - - - - - A - - - - - Q D P - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

G Q S G L N K Q E S K V D L E D E T A E Q N S N D S P Q S EL N S I - M V G L - K G T N H G K V F E D P - M I S V S E E A Q S I V M N A V K G - - - - V A - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

G I S I L N S K Q T E K S K D L E D E H G E Q I N S N N D S I Q E E E S RH T S E A - F N - A A H Y N M A T G N R - S D E V Q A K K I I Q S V - - - - K A - - -

T S D E S DS S T S C P K - P F T T G S K - N V - T E I N A V - - - L - - - - - - - - - - - - - S T R L E R G D - - - - - - - - - - - - - - - - - - - - - - - -

I L N D R D N NQ S S N G K G - S F G N G K - A L - L P Y A V - - - A - - - - - - - - - - - - - R N R D I E E E H - - - - - - - - - - - - - - - - - - - - - - -

                                    D D F  P    - - - - - -  -       L  - -  M     S   - - - - - - - - -X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X    X  X X X       X  X X X X X X  X   X  X X X X  X X          

V M T E E G I N V R L E D S G T C E L N K N L K G P L K G D K D A N I N D D F V P V E E N V R D E G F L K S M E H A V S K E- - - - - - - - - - - - - - - - - -

S G N N P E G L S- - - - - - - - - K T D R S I I - - - - - - - - - - - T R N S V H - - R G P - - - - - - - - - N S S L T L A I Y K S T A R - - - - - - - - - -

I D V N L M K- - - - - - - - - - - - - - - - - - - - - - - - - - - - - L N N Q K S E Y I S S H D L E L A R G L Q N Q A Q H - - D H E G Y K K S A N L L T Q - -

M E R E D D F P V F L M E V SE E D N L K S N L R T A L D E K E T K S R T Y I E G E E D K G E A N T - - - - - - A - - Q Q D P E - - A K E Q T E V I L - - - - -

G D D F V V E E L SE R E N S T T S K S S H L I A L - - - - - - - - - - - - E E Q Q A T Q L - - - - - - P - - P K D T L D - - E L D K E I Q D M T E T - - - - -

I P N D D F V P E F M ER I S S D S T N K V - - - - - - - S R N D D F V V E S T R N S S D I A - - - - - - A - I E E D N I E - - E K E A I R N - - - - - - - - -

K K N D D F P E D F L M E- - - - - - - - - - - - - - - - - - Q K G A N I D K K E A T V E S A A T - - - - - - D - - Q D E L - - A Q K L E T T S N K L A P I I G

T E E V L D S T E N K N N D D F P V E N R E G F L M E S EI T T L T H R E T F M M E R Q Q R K G Q K I T A D - - - - - - - D N E - - A Q V A R - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

V E E R L E G T E K N L G L K D K A N I N D D F V P V E E R D E G F L K M E S K ET I S L S E G C L P I E Q E K - - - - - - D - G - - A Q V A - - - - - - - - -

N D D F E K S- - - - - - - F - - - - - - - - A P V V A P - - - - - - - - - - - - K L E - - - - - - - - - - - - E M E K I - - I K N Q K S E Q - - - - - - - - -

R G E D E L V- - - - - - V F S I - - L A T F R T F P - - - - - - - - - - - - K E A R E T K - - - - - - V R E E K T D N E - - E R P Q T K D D - - - - - - - - -

- - - - - - -        E     S     I R I P I F N S  K                  - - - -   - - - - - - - - - - - - - -       - - -       X X X X X X X  X X X X  X X X X         X  X X X X X X X X X X X X X X X X X     X X               X X X X X X    

T G L E E Q P E V A D I S V L P E I R I P I F N S L K M Q G S K S Q I K E K L K K R L Q R N E L M P- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

E P E K S K R Q- - - - - - - - - - - - - - A P N T Q F A V H F - - - G P K V E P V T V K M I - - - D G S M G D I V - - - - - - - - - Q - - - - E - - - - - - -

E I E I P I F N S L Q R E- - - - - - - H N M R P P F D V A P T H K L K I L K S T N Q P M I P N S Q K V - - - - - - - - - - - - - - - - - - - - Q S V A I - - -

S E I I P I F N L K R- - - - - - - K S S P I A K N K R P T S M H N T L T D P S W K E R S R T Q Q E S T T R M G Q Q K Q I D S S Q V T S T - - - S - - - - - D -

V S P I R I P I F N L K K K E P- - - - - - - N A S T A H K D V L D P M A T I G S G R I E K K H T I D K A - - L N K R L N L D S S A I I L H - - - Q Q D A C D V

E P I R I P F N G K N- - - - - - - - - - - - - L R P A K H H I S L V S R P S R E N T K Q Q D N T H T G - - - - A I S T F S D V G V K I N E G N F T I E D - - -

D I R P I F N S K Q G QQ N P P E Q N K L Q S V S L D D V A P A S S K F S F R S V K V L N N T T N L T - - - - N A - - - - - - - - - - - - - K - - - - - - - - -

T L E Q E A D S V L P E I R I P I F N S L K Q S Q I K K L K R L Q R N E M P- - - - - - S L K T L T I E N G Q M - - - - - - - - - - - - - - - - - - - - S - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T L E Q P E V A D I S V L P E I R I P I F N S L K Q S K S Q I K E K L K K R L Q R N E L M P- - - - - - S L K I E - - - - - - - - - - - - - - - - - - - - - - -

D S I R I P I F N S K Q K- - - - - - - - I E G I E A N H N V Q M S Q S L N K L D L E G P R C D G E - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

E D S I R I P I F N S K Q L R- - - - - - - - D A M A S V N K E Q V L G S L N K P K S K D S V H E N D S - - - - E R - - - - - - - - - - - - - K K R V D G - - -

1680

1544

1477

1654

1663

1615

1413

1685

1427

1684

1451

1455

1742

1583

1524

1719

1716

1670

1465

1747

1427

1746

1481

1498

1792

1623

1574

1783

1784

1730

1519

1798

1427

1797

1523

1550
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1

2

3

4

5

6

7

8

9

10

11

12

1

2

3

4

5

6

7

8

9

10

11

12

- - - -  D   P     - - - -  -    - - - -            - - - - - - -    E   L   -                 D   S  E  T P S    X  X X  X X X X     X  X X X     X X X X X X X X X X X        X X X  X X  X X  X X X X X X X X X X X X X X X X  X X  X  X    

P D S P P R M T E N T N I N A Q N G L D T V P K T I G G K E K H H E I Q L G Q A H T E A D G E P L L G G D G N E D A T S R E A T P S- - - - - - - - - - - - - -

D V E I Q D S E T P S- - - E K V N T A F E P - - - F Q Q D A A I A K - - - - - - - - - - - - A L K D D E M S C - - - - - - - - - - - V S E N E N C A D T S K G

P D S E- - - - - - - - - - - - - - - - - R - K R - - - - - L G N P S T Q G Q Y - - - - - - - - - - - - - - - - - - - - - T D I E N E R V R D Y D S Q L D S A D

D P E L G P G D D S R E T P S- - - K Q V I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - S H L V D H S - - S F P Y T G N I D D M I N T

D P P E E L D T S R T P SP I I T K H L E E I D T V T - K Q A P A F G N I V N N M A E - - - - - - - - - - V P L N D Q S - - S F V I D G - - - - - K E D G G D T

P E T G G E E I D S T S- - - - K K M N S F N S E V L - - A - - - - K T N S K M A R K D E F K D D I E D D E - - - - - S S S S E D R M Q D D E E Y R E A S A S Q

K E G L E D A S R A T P S- - - - - - - - - - - - - - - - - - - - - - - - - - - - N A D E P D N - - - - - - - - - - - - - - - - - N A R S N Q T E E S R C S V D

P D S P P R N N N T G K E K E I Q L Q H E D G P L L G G N E D A T S R E A T P S- - - - V A S A T N V L N - - - - D S S V G Y - - - - - - - - - D A S I K D V E

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

P D S P P R N T N I N G L T P K I G G K E K H E I Q L Q A H T E A D P L G D G N E D A T S R E A T P S- - - - L A A I G R G A A E - - - - - - - - - G A A D S V

P R G K I L E L E D S E T P- - - - - - E S E P R - - - - - - - - - - - - - D - S S V A C D K - - - - D A K N S Q A D E S - S Q D N E S N I D N N S K Y - K P I

D L L D S P S- - - - N E E G N D Y D - - - - - - - - - - - - - E - H E V E T A R E V - - - - D P I S T Q P E D A S - S - P D N E S T F Q D S R R S W A Q N S A

L R  H F P S K K  R K L V  R L R  F    D L    S  E E  R N L R I E L L D F M M K L E Y        - - - -  X       X     X    X  X X X   X X X  X   X                 X X X X X X X     

L K V H F F S K K S R R L V A R L R G F T P G D L N G I S V E E R R N L R I E L L D F M M R L E Y Y S N R D N D M N - -

L H F S K K R V R L R F P L S E R R N L R E L L D F M M E YH I P A K I N D K D Q A A L A A V K M F E A E E - - - - - -

H F K R R V L R G F D S E E R N L R I E L L D F M E Y DI R L P N R A I S K S E Y M G Q L A K L K I H T I T - - - - - -

L F S K R R L V R L R F P L E E R R N L R I E L L D F M L E Y Y D DR M F P R T S N D S E S T L P T L K T G D A K R E I

L H F K S R L V R L R F P L V E E R R N L R I E L L D F M M L E Y Y NR M P C R K N T N D E A S L P K T G D K N - - - -

L H F S R L V L E E R N L R I E L L D F M L E Y SR D P Q N A K R Y I N E L G H E E L Q F L P K L K H D K - - - - - - -

L H F S K K R L V R R F T D L E E R N L R I E L L D F M L ER M P A K N V A A E S H L P P K L S H E H G F Y Q - - - - -

L K H F S K K S R L V R L R G F T P G D L N G I S V E E R R N L R I E L L D F M M R L E Y Y S N R D D MI S K S D V - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

L K H F S K K S R R L V R L R G F T P G D L N G I S V E E R R N L R I E L L D F M M R L E Y Y S N R D N D MA S G G - -

L H F S K K R L V R L R G F T D I S E E R N L R I E L L D F M M L E SR L P A K S V E V S D P K K H E L N G E F - - - -

L H F K S R L V L R G F D I S E E R N L R I E L L D F M M L E SR L P T R K S K S L D I S R L K K H E L A E E L - - - -

1858

1674

1610

1823

1846

1795

1554

1861

1427

1864

1577

1606

1916

1728

1664

1883

1902

1848

1609

1919

1427

1922

1633

1662
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Consensus Threshold: >50%

Compare to: Saccharomyces_cerevisiae

Amino acids that match the reference are marked with orange highlighting.
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