Supplemental Materials

Molecular Biology of the Cell

Noree et al.



Figure S1. Frequency and length of Ura7p-GFP structures (WT and mutants) are not
correlated with their expression levels

A) Western blots of wild type (WT) and mutant Ura7p-GFP. B) Expression level versus
frequency of structure formation of mutant Ura7p-GFP. C) Expression level versus
median length of mutant Ura7p-GFP structures. Fold-change is calculated, relative to

expression level, frequency, and length of wild type (WT) Ura7p-GFP.

Figure S2. Alignment of amino acid sequences translated from genes encoding CTP
synthases in H. sapiens, E. coli, D. Malanogaster, S. cerevisiae, L. lactis, T. thermophilus
(HBS).

The alignment shows that their sequences share 128 identical amino acids (19% identity,
marked with stars), and 151 similar amino acids (marked with dots). Amino acids
highlighted in grey are mutagenized in this study; ATP binding sites (D70A and
E146A), CTP binding site (E161K), GTP binding sites (R381M/P and G382A),
tetramerization site (G148A), catalytic site (C404G), phosphorylation sites (S36A, S330A,
S354A, and S424A). Analysis was performed using program ‘CLUSTAL O 1.2.1°

(www.uniprot.org).

Figure S3. Expression levels are not related to types of structures of E161K Ura7p-GFP
A) Western blots of wild type (WT), E161K (made in this study), and E161K Ura7p-GFP
(integrated plasmid pRS403; described in Noree et al., 2010). B) Representative images

of yeast expressing E161K Ura7p-GFP (this study versus our previous study).
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Supplementary Table 1. Summary for frequency of assembly, median length, and protein expression
level of each mutant relative to those of WT (fold-change)

Fold change relative to WT

Mutants : i
Frequency of assembly Median Length Expression level

WT

E161K 3.84 0.34 0.05
E161K-C404G 2.47 0.33 0.41
E146A 2.19 1.16 6.85
D70A 2.10 0.85 5.45
R381M 3.32 1.33 1.86
R381P 3.15 1.15 2.83
G382A 2.23 0.75 2.49
C404G 112 0.98 2.09
G148A 2,77 111 0.60
S330A 1.08 0.84 5.08
S354A 1.07 0.73 4.96
S424A 0.93 0.84 5.03

S36A 0.50 0.85 3.22
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Position Amino Acid Sequence Position Accession no. Gene/Organism

1 e MKYTLVTGGV 1SGIGKG I IASSVGT ILKSCGLHVTSIKIDPY INIDAGTFSPYEHGEVFVLDDGGEVDLDLGNYERFLDIRLTKDNNLT 89 P17812 PYRG1_HUMAN
1 ——==MKYILVTGGV ISGIGKG I IASSIGT ILKSCGLRVTAIKIDPY INIDAGTFSPYEHGEVFVLNDGGEVDLDLGNYERFLDINLYKDNNIT 89 QINRF8 PYRG2_HUMAN
1 —-MTTNY IFVTGGVVSSLGKG IAAASLAAILEARGLNVTIMKLDPY INVDPGTMSP I QHGEVFVTEDGAETDLDLGHYERFIRTKMSRRNNFT 91 POA7E5S PYRG_ECOLI
1 —==MKYILVTGGV I SGVGKGVIASSFGTLLKSCGLDVTS IKIDPY INIDAGTFSPYEHGEVYVLDDGAEVDLDLGNYERFLDVTLHRDNNIT 89 QOWL1 PYRG_DROME
1 —-=MKYVVWSGGV I SG IGKGVLASSTGMLMKTLGLKVTS IKIDPYMNIDAGTMSPLEHGECFVLDDGGETDLDLGNYERYLGVTLTKDHNIT 89 P28274 URA7_YEAST
1 ——-=MKYVVWVSGGV I SGIGKGVLASSTGMLLKTLGLKVTS IKIDPYMN IDAGTMSPLEHGECFVLDDGGETDLDLGNYERYLGITLSRDHNIT 89 P38627 URA8_YEAST
1 --MSTKY IFVTGGGTSSMGKG IVAASLGRLLKNRGLKVTVQKFDPYLNIDPGTMSPYQHGEVFVTDDGAETDLDLGHYERFIDINLNKYSNVT 91 087761 PYRG_LACLM
1 MNGSADAGPRPRKY\/F ITGGVVSSLGKGI LTSSLGALLRARGYR\/TA IKIDPYVNVDAGTMRPYEHGEVFVTADGAETDLD IGHYERFLDMDLSRGNNLT 100 Q5SI1A8 PYRG_THET8
T e Fk kekkkekek Kk KRRk sk Kk K kkk sk kkk - .-
90  TGKIYQYVINKERKGDYLGKTVQVVPHITDAIQEWVMRQAL IPVDEDGLEPQVCV IELGGTVGD IESMPF IEAFRQFQFKVKRENFCNIHVSLVPQPSST 189 P17812 PYRG1_HUMAN
90  TGKIYQHVINKERRGDYLGKTVQVVPHITDAVQEWVMNQAKVPVDGNKEEPQICV IELGGT IGD IEGMPFVEAFRQFQFKAKRENFCNIHVSLVPQLSAT 189 QINRF8 PYRG2_HUMAN
92  TGRIYSDVLRKERRGDYLGATVQV IPHITNAIKERVLEGG--~~-~----| EGHDWLVE IGGTVGD IESLPFLEAIRQMAVEIGREHTLFMHLTLVPYMAAS 183 POA7E5S PYRG_ECOLI
90  TGKIYKLVIEKERTGEYLGKTVQVVPHITDAIQEWVERVAQTPVQGS-SKPQVCIVELGGT IGD IEGMPFVEAFRQFQFRVKRENFCLAHVSLVPLPKAT 188 QowWL1 PYRG_DROME
90  TGKIYSHVIAKERKGDYLGKTVQIVPHLTNAIQDWIERVAKIPVDDTGMEPDVCI IELGGTVGD IESAPFVEALRQFQFKVGKENFALIHVSLVPVI--H 187 P28274 URA7_YEAST
90  TGKIYSHVISRERRGDYLGKTVQIVPHLTNAIQDWIQRVSKIPVDDTGLEPDVCI IELGGTVGD IESAPFVEALRQFQFEVGRENFALIHVSLVPVI--H 187 P38627 URA8_YEAST
92  SGKVYSEILRKERKGEYLGATVQMVPHVTNMLKEKIKRAAT - ~TTDAD I I ITEVGGTVGDMESLPF IEALRQMKAEVGADNVMY IHTVPILHLRAA 185 087761 PYRG_LACLM
101 TGQVYLS\/IQKERRGEYLSQT\/Q\/IPHITDEIKERIRKVAE— —EQKAEI\/V\/EVGGT\/GDIESLPFLEAIRQFRFDEGEGNTLYLHLTL\/PYLEI’S 194 Q5SI1A8 PYRG_THET8

Sk - ok kR ks Do koo sk ek ek ok -

190 GEQKTKPTQNSVRELRGLGLSPDLVVCRCSNPLDTSVKEKISMFCHVEPEQV ICVHDVSSIYRVPLLLEEQGVVDYFLRRLDLPI-~—-~- ERQPR-KML 282 P17812 PYRG1_HUMAN
190 GEQKTKPTQNSVRALRGLGLSPDL IVCRSSTP IEMAVKEKISMFCHVNPEQV ICIHDVSSTYRVPVLLEEQS IVKYFKERLHLPI - -GDSAS-NLL 282 QINRF8 PYRG2_HUMAN

184 GEVKTKPTQHSVKELLSIGIQPDILICRSDRAVPANERAKIALFCNVPEKAV ISLKDVDSIYKIPGLLKSQGLDDY I CKRFSLNCP: ----EANL 273 POA7E5S PYRG_ECOLI
189 GEPKTKPTQSSVRELRGCGLSPDL IVCRSEKP IGLEVKEKISNFCHVGPDQV ICIHDLNSTYHVPLLMEQNGVIEYLNERLQLNE -=—-~- DMSKRTKCL 282 QowWL1 PYRG_DROME
188 GEQKTKPTQAAIKGLRSLGLVPDMIACRCSETLDKPTIDKIAMFCHVGPEQVVNVHDVNSTYHVPLLLLEQKMIDYLHARLKLDE ISLTEEEKQRGLELL 287 P28274 URA7_YEAST
188 GEQKTKPTQAAIKDLRSLGL IPDMIACRCSEELNRSTIDKIAMFCHVGPEQVVNVHDVNSTYHVPLLLLKQHMIDYLHSRLKLGEVPLTLEDKERGSQLL 287 P38627 URA8_YEAST
186 GELKTKIAQNATKTLREYGIQANMLVLRSEVP ITTEMRDKIAMFCDVAPEAV IQSLDVEHLYQ IPLNLQAQNMDQIVCDHLKLDAP- 275 087761 PYRG_LACLM
195 EEFKTKPTQHSVATLRGVGIQPDI L\/LRSARP\/PEE\/RRK\/ALFI'N\/RPGH\/FSSPT\/EHLYE\/PLLLEEQGLGRA\/ERALGLEA\/— 284 Q5SI1A8 PYRG_THET8
kK ok - * ks mms ok - *oe ok ok > S ksx - .- - ox -
283 MKWKEMADRYDRLLETCSIALVGKYTKFSDSYASVIKALEHSALAINHKLE IKY 1DSADLEP I TSQEEPVRYHEAWQKLCSAHGVLVPGGFGVRGTEGKI 382 P17812 PYRG1_HUMAN
283 FKWRNMADRYERLQKICSIALVGKYTKLRDCYASVFKALEHSALA INHKLNLMY 1DS IDLEKITETEDPVKFHEAWQKLCKADGILVPGGFGIRGTLGKL 382 QINRF8 PYRG2_HUMAN
274 SEWEQVIFEEANPVSEVTIGMVGKY I ELPDAYKSVIEALKHGGLKNRVSVN IKLIDSQDVETRGV === ======—-| EILKGLDAILVPGGFGYRGVEGMI 362 POA7E5 PYRG_ECOLI
283 QQWRDLARRTETVRREVCIAVVGKYTKFTDSYASVVKALQHAALAVNRKLELVFIESCLLEEETLHSEPSKYHKEWQKLCDSHGILVPGGFGSRGMEGKI 382 QOWL1 PYRG_DROME
288 SKWKATTGNFDESMETVKIALVGKYTNLKDSYLSVIKALEHSSMKCRRKLD IKWEATDLEPEAQESNKTKFHEAWNMVSTADGILIPGGFGVRGTEGMV 387 P28274 URA7_YEAST
288 TNWENMTKNLDDSDDVVKIALVGKYTNLKDSYLSVTKSLEHASMKCRRQLE I LWEASNLEPETQEVDKNKFHDSWNKLSSADGILVPGGFGTRGIEGMI 387 P38627 URA8_YEAST
276  AEWSAMVDHVMNLKKKVKIALVGKYVELPDAY ISVTEALKHAGYASDAEVD I NWWNANDVTDENVA -~ === —=—-| ELVGDAAGI IVPGGFGQRGTEGKI 365 087761 PYRG_LACLM
285 SFWQEA\/R\/LKHPERTVK TAIAGKYVKMPDAYLSLLEALRHAG IKNRAR\/E\/KW\/DAESLEAADLD —————————— EAFRDVSGILVPGGFGVRGIEGKV 374 Q5SI1A8 PYRG_THET8
e e - - ook ek K -
383 QAIAWARNQKKPFLGVCLGMQLAVVEFSRNVLGWQDANSTEFDPTT----SHPVVVDMPEH NPGQMGGTMRLGKRRTLFQTK--NSVMR 465 P17812 PYRG1_HUMAN
383 QAISWARTKKIPFLGVCLGMQLAV IEFARNCLNLKDADSTEFRPNA. NPGNLGGTMRLGIRRTVFKTE--NSILR 465 QINRF8 PYRG2_HUMAN
363 TTARFARENNIPYLGICLGMQVAL IDYARHVANMENANSTEFVPDC----KYPVVAL ITENRDENGNVEVRSEKSDLGGTMRLGAQQCQLVDD---SLVR 455 POA7ES PYRG_ECOLI
383 RACQWARENQKPLLGICLGLQAAVIEFARNKLGLKDANTTE IDPNT- ANALVIDMPEH HTGQLGGTMRLGKRITVFSDG--PSVIR 465 QOWL1 PYRG_DROME
388 LAARWARENHIPFLGVCLGLQIAT IEFTRSVLGRKDSHSAEFYPD-- IDEKNHVVVFMPEI - -DKETMGGSMRLGLRPTFFQNETEWSQIK 474 P28274 URA7_YEAST
388 LAAKWARESGVPFLGVCLGLQVAAIEFARNVIGRPNSSSTEFLDETLLAPEDQVV IYMPEI - 476 P38627 URA8_YEAST
366 AAIKYARENDVPMLGICLGMQLTAVEFARNVLGLEGAHSFELDPET----KYPVIDIMRDQV--~ 448 087761 PYRG_LACLM
375 RAAQYARERKIPYLGICLGLQIA\/IEFARN\/AGLKGANSTEFDPHT —PHP\/IDLMPEQL——— —EVEGLGGTMRLGDWPMRIKPG———TLLH 457 Q5SI1A8 PYRG_THET8
Sk ke ek K S ke - ~ =k = = ke
466 KLYGDADYLEERHRHRFEVNPVWKKCLEEQGLKFVGQ: DVEGERME I VELEDHPFFVGVQYHPEFLSRPIKPSPPYFGLLLASVGRLSHYLQKGCR 560 P17812 PYRG1_HUMAN
466 KLYGDVPFIEERHRHRFEVNPNL IKQFEQNDLSFVGQ: DVDGDRME I | ELANHPYFVGVQFHPEFSSRPMKPSPPYLGLLLAATGNLNAYLQQGCK 560 QINRF8 PYRG2_HUMAN
456 QLYNAPT IV-ERHRHRYEVNNMLLKQ IEDAGLRVAGR: SGDDQLVE I 1 EVPNHPWFVACQFHPEFTSTPRDGHPLFAGFVKAASEFQKRQAK---~ 545 POA7E5S PYRG_ECOLI
DVDKTRMEI 1 ELSGHPYFVATQYHPEYLSRPLKPSPPFLGL ILASVDRLNQY IQRGCR 560 QowWL1 PYRG_DROME
DDTGKRCEILELKNHPYY IATQYHPEYTSKVLDPSKPFLGLVAASAGILQDVIEGKYD 569 P28274 URA7_YEAST
477  KLYGEVNEVHERHRHRYEINPKIVNDMESRGF IFVGK: DETGQRCE I FELKGHPYYVGTQYHPEYTSKVLEPSRPFWGLVAAASGTLGEVIKDINL 571 P38627 URA8_YEAST
449  AAYNDAEVVQRRHRHRYEFNNKYREDFEKAGFVFSGV- SPDNRLVEIVELSGKKFFVACQYHPELQSRPNRPEEL YTEF IRVAVENSK-—-~~--— 535 087761 PYRG_LACLM
458 RLYGKEE\/L ~ERHRHRYEVNPLYVDGLERAGLVVSATTPGMRGRGAGLVEA I ELKDHPFFLGLQSHPEFKSRPMRPSPPFVGFVEAALAYQERA--- -~ 550 Q5SI1A8 PYRG_THET8
FRE e e — - I P IR - e -
561 LSPRDTYSDRSGSSSPDS-------| EITELKFPS INHD: 591 P17812 PYRG1_HUMAN
561 LSSSDRYSDASDDSFSEP: RIAELEI 586 QONRF8 PYRG2_HUMAN
546 545 POA7ES PYRG_ECOL1
561 LSPRQLSDASSDEEDSVVGLAGATKSLSSLKIPITPTNGISKSCNGS ISTSDSEGACGGVDPTNGHK 627 Q9VUL1 PYRG_DROME
570 LEAGENK FNF 579 P28274 URA7_YEAST
572 SEGNENE 578 URA8_YEAST

P38627
536 535 087761 PYRG_LACLM
551 550 Q5SI1A8 PYRG_THET8
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