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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 

(HB8).  

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). 



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 

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 1.12 0.98 2.09 
G148A 2.77 1.11 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 

 
 
 





Position Amino Acid Sequence Position     Accession no. Gene/Organism

1 -----------MKYILVTGGVISGIGKGIIASSVGTILKSCGLHVTSIKIDPYINIDAGTFSPYEHGEVFVLDDGGEVDLDLGNYERFLDIRLTKDNNLT 89 P17812 PYRG1_HUMAN
1 -----------MKYILVTGGVISGIGKGIIASSIGTILKSCGLRVTAIKIDPYINIDAGTFSPYEHGEVFVLNDGGEVDLDLGNYERFLDINLYKDNNIT 89 Q9NRF8 PYRG2_HUMAN
1 ---------MTTNYIFVTGGVVSSLGKGIAAASLAAILEARGLNVTIMKLDPYINVDPGTMSPIQHGEVFVTEDGAETDLDLGHYERFIRTKMSRRNNFT 91 P0A7E5 PYRG_ECOLI
1 -----------MKYILVTGGVISGVGKGVIASSFGTLLKSCGLDVTSIKIDPYINIDAGTFSPYEHGEVYVLDDGAEVDLDLGNYERFLDVTLHRDNNIT 89 Q9VUL1 PYRG_DROME
1 -----------MKYVVVSGGVISGIGKGVLASSTGMLMKTLGLKVTSIKIDPYMNIDAGTMSPLEHGECFVLDDGGETDLDLGNYERYLGVTLTKDHNIT 89 P28274 URA7_YEAST
1 -----------MKYVVVSGGVISGIGKGVLASSTGMLLKTLGLKVTSIKIDPYMNIDAGTMSPLEHGECFVLDDGGETDLDLGNYERYLGITLSRDHNIT 89 P38627 URA8_YEAST
1 ---------MSTKYIFVTGGGTSSMGKGIVAASLGRLLKNRGLKVTVQKFDPYLNIDPGTMSPYQHGEVFVTDDGAETDLDLGHYERFIDINLNKYSNVT 91 O87761 PYRG_LACLM
1 MNGSADAGPRPRKYVFITGGVVSSLGKGILTSSLGALLRARGYRVTAIKIDPYVNVDAGTMRPYEHGEVFVTADGAETDLDIGHYERFLDMDLSRGNNLT 100 Q5SIA8 PYRG_THET8

:*:.::** *.:***: ::* . ::. * ** *:***:*:* **: * :*** :* **.*.***:*.***:: : : *.*

90 TGKIYQYVINKERKGDYLGKTVQVVPHITDAIQEWVMRQALIPVDEDGLEPQVCVIELGGTVGDIESMPFIEAFRQFQFKVKRENFCNIHVSLVPQPSST 189 P17812 PYRG1_HUMAN
90 TGKIYQHVINKERRGDYLGKTVQVVPHITDAVQEWVMNQAKVPVDGNKEEPQICVIELGGTIGDIEGMPFVEAFRQFQFKAKRENFCNIHVSLVPQLSAT 189 Q9NRF8 PYRG2_HUMAN
92 TGRIYSDVLRKERRGDYLGATVQVIPHITNAIKERVLEGG--------EGHDVVLVEIGGTVGDIESLPFLEAIRQMAVEIGREHTLFMHLTLVPYMAAS 183 P0A7E5 PYRG_ECOLI
90 TGKIYKLVIEKERTGEYLGKTVQVVPHITDAIQEWVERVAQTPVQGS-SKPQVCIVELGGTIGDIEGMPFVEAFRQFQFRVKRENFCLAHVSLVPLPKAT 188 Q9VUL1 PYRG_DROME
90 TGKIYSHVIAKERKGDYLGKTVQIVPHLTNAIQDWIERVAKIPVDDTGMEPDVCIIELGGTVGDIESAPFVEALRQFQFKVGKENFALIHVSLVPVI--H 187 P28274 URA7_YEAST
90 TGKIYSHVISRERRGDYLGKTVQIVPHLTNAIQDWIQRVSKIPVDDTGLEPDVCIIELGGTVGDIESAPFVEALRQFQFEVGRENFALIHVSLVPVI--H 187 P38627 URA8_YEAST
92 SGKVYSEILRKERKGEYLGATVQMVPHVTNMLKEKIKRAAT------TTDADIIITEVGGTVGDMESLPFIEALRQMKAEVGADNVMYIHTVPILHLRAA 185 O87761 PYRG_LACLM
101 TGQVYLSVIQKERRGEYLSQTVQVIPHITDEIKERIRKVAE------EQKAEIVVVEVGGTVGDIESLPFLEAIRQFRFDEGEGNTLYLHLTLVPYLETS 194 Q5SIA8 PYRG_THET8

:*::* :: :** *:**. ***::**:*: ::: : . . :: : *:***:**:*. **:**:**: . * :

190 GEQKTKPTQNSVRELRGLGLSPDLVVCRCSNPLDTSVKEKISMFCHVEPEQVICVHDVSSIYRVPLLLEEQGVVDYFLRRLDLPI------ERQPR-KML 282 P17812 PYRG1_HUMAN
190 GEQKTKPTQNSVRALRGLGLSPDLIVCRSSTPIEMAVKEKISMFCHVNPEQVICIHDVSSTYRVPVLLEEQSIVKYFKERLHLPI------GDSAS-NLL 282 Q9NRF8 PYRG2_HUMAN
184 GEVKTKPTQHSVKELLSIGIQPDILICRSDRAVPANERAKIALFCNVPEKAVISLKDVDSIYKIPGLLKSQGLDDYICKRFSLNCP----------EANL 273 P0A7E5 PYRG_ECOLI
189 GEPKTKPTQSSVRELRGCGLSPDLIVCRSEKPIGLEVKEKISNFCHVGPDQVICIHDLNSIYHVPLLMEQNGVIEYLNERLQLNI------DMSKRTKCL 282 Q9VUL1 PYRG_DROME
188 GEQKTKPTQAAIKGLRSLGLVPDMIACRCSETLDKPTIDKIAMFCHVGPEQVVNVHDVNSTYHVPLLLLEQKMIDYLHARLKLDEISLTEEEKQRGLELL 287 P28274 URA7_YEAST
188 GEQKTKPTQAAIKDLRSLGLIPDMIACRCSEELNRSTIDKIAMFCHVGPEQVVNVHDVNSTYHVPLLLLKQHMIDYLHSRLKLGEVPLTLEDKERGSQLL 287 P38627 URA8_YEAST
186 GELKTKIAQNATKTLREYGIQANMLVLRSEVPITTEMRDKIAMFCDVAPEAVIQSLDVEHLYQIPLNLQAQNMDQIVCDHLKLDAP----------KADM 275 O87761 PYRG_LACLM
195 EEFKTKPTQHSVATLRGVGIQPDILVLRSARPVPEEVRRKVALFTNVRPGHVFSSPTVEHLYEVPLLLEEQGLGRAVERALGLEAV----------IPNL 284 Q5SIA8 PYRG_THET8

* *** :* : * *: ::: *. : *:: * .* *. :. *.:* : : : . : * :

283 MKWKEMADRYDRLLETCSIALVGKYTKFSDSYASVIKALEHSALAINHKLEIKYIDSADLEPITSQEEPVRYHEAWQKLCSAHGVLVPGGFGVRGTEGKI 382 P17812 PYRG1_HUMAN
283 FKWRNMADRYERLQKICSIALVGKYTKLRDCYASVFKALEHSALAINHKLNLMYIDSIDLEKITETEDPVKFHEAWQKLCKADGILVPGGFGIRGTLGKL 382 Q9NRF8 PYRG2_HUMAN
274 SEWEQVIFEEANPVSEVTIGMVGKYIELPDAYKSVIEALKHGGLKNRVSVNIKLIDSQDVETRGV-----------EILKGLDAILVPGGFGYRGVEGMI 362 P0A7E5 PYRG_ECOLI
283 QQWRDLARRTETVRREVCIAVVGKYTKFTDSYASVVKALQHAALAVNRKLELVFIESCLLEEETLHSEPSKYHKEWQKLCDSHGILVPGGFGSRGMEGKI 382 Q9VUL1 PYRG_DROME
288 SKWKATTGNFDESMETVKIALVGKYTNLKDSYLSVIKALEHSSMKCRRKLDIKWVEATDLEPEAQESNKTKFHEAWNMVSTADGILIPGGFGVRGTEGMV 387 P28274 URA7_YEAST
288 TNWENMTKNLDDSDDVVKIALVGKYTNLKDSYLSVTKSLEHASMKCRRQLEILWVEASNLEPETQEVDKNKFHDSWNKLSSADGILVPGGFGTRGIEGMI 387 P38627 URA8_YEAST
276 AEWSAMVDHVMNLKKKVKIALVGKYVELPDAYISVTEALKHAGYASDAEVDINWVNANDVTDENVA----------ELVGDAAGIIVPGGFGQRGTEGKI 365 O87761 PYRG_LACLM
285 SFWQEAVRVLKHPERTVKIAIAGKYVKMPDAYLSLLEALRHAGIKNRARVEVKWVDAESLEAADLD----------EAFRDVSGILVPGGFGVRGIEGKV 374 Q5SIA8 PYRG_THET8

* *.:.*** :: *.* *: ::*.*.. ::: ::: : : . .:::***** ** * :

383 QAIAWARNQKKPFLGVCLGMQLAVVEFSRNVLGWQDANSTEFDPTT----SHPVVVDMPEH-----------NPGQMGGTMRLGKRRTLFQTK--NSVMR 465 P17812 PYRG1_HUMAN
383 QAISWARTKKIPFLGVCLGMQLAVIEFARNCLNLKDADSTEFRPNA----PVPLVIDMPEH-----------NPGNLGGTMRLGIRRTVFKTE--NSILR 465 Q9NRF8 PYRG2_HUMAN
363 TTARFARENNIPYLGICLGMQVALIDYARHVANMENANSTEFVPDC----KYPVVALITEWRDENGNVEVRSEKSDLGGTMRLGAQQCQLVDD---SLVR 455 P0A7E5 PYRG_ECOLI
383 RACQWARENQKPLLGICLGLQAAVIEFARNKLGLKDANTTEIDPNT----ANALVIDMPEH-----------HTGQLGGTMRLGKRITVFSDG--PSVIR 465 Q9VUL1 PYRG_DROME
388 LAARWARENHIPFLGVCLGLQIATIEFTRSVLGRKDSHSAEFYPD--IDEKNHVVVFMPEI-----------DKETMGGSMRLGLRPTFFQNETEWSQIK 474 P28274 URA7_YEAST
388 LAAKWARESGVPFLGVCLGLQVAAIEFARNVIGRPNSSSTEFLDETLLAPEDQVVIYMPEI-----------DKEHMGGTMRLGLRPTIFQPNSEWSNIR 476 P38627 URA8_YEAST
366 AAIKYARENDVPMLGICLGMQLTAVEFARNVLGLEGAHSFELDPET----KYPVIDIMRDQV----------DVEDMGGTLRLGLYPAKLKNG---SRAK 448 O87761 PYRG_LACLM
375 RAAQYARERKIPYLGICLGLQIAVIEFARNVAGLKGANSTEFDPHT----PHPVIDLMPEQL----------EVEGLGGTMRLGDWPMRIKPG---TLLH 457 Q5SIA8 PYRG_THET8

: :** * **:***:* : ::::* : : *: :: : : . :**::*** : : :

466 KLYGDADYLEERHRHRFEVNPVWKKCLEEQGLKFVGQ-----DVEGERMEIVELEDHPFFVGVQYHPEFLSRPIKPSPPYFGLLLASVGRLSHYLQKGCR 560 P17812 PYRG1_HUMAN
466 KLYGDVPFIEERHRHRFEVNPNLIKQFEQNDLSFVGQ-----DVDGDRMEIIELANHPYFVGVQFHPEFSSRPMKPSPPYLGLLLAATGNLNAYLQQGCK 560 Q9NRF8 PYRG2_HUMAN
456 QLYNAPTIV-ERHRHRYEVNNMLLKQIEDAGLRVAGR-----SGDDQLVEIIEVPNHPWFVACQFHPEFTSTPRDGHPLFAGFVKAASEFQKRQAK---- 545 P0A7E5 PYRG_ECOLI
466 QLYGNPKSVQERHRHRYEVNPKYVHLLEEQGMRFVGT-----DVDKTRMEIIELSGHPYFVATQYHPEYLSRPLKPSPPFLGLILASVDRLNQYIQRGCR 560 Q9VUL1 PYRG_DROME
475 KLYGDVSEVHERHRHRYEINPKMVDELENNGLIFVGK-----DDTGKRCEILELKNHPYYIATQYHPEYTSKVLDPSKPFLGLVAASAGILQDVIEGKYD 569 P28274 URA7_YEAST
477 KLYGEVNEVHERHRHRYEINPKIVNDMESRGFIFVGK-----DETGQRCEIFELKGHPYYVGTQYHPEYTSKVLEPSRPFWGLVAAASGTLGEVIKDINL 571 P38627 URA8_YEAST
449 AAYNDAEVVQRRHRHRYEFNNKYREDFEKAGFVFSGV-----SPDNRLVEIVELSGKKFFVACQYHPELQSRPNRPEELYTEFIRVAVENSK-------- 535 O87761 PYRG_LACLM
458 RLYGKEEVL-ERHRHRYEVNPLYVDGLERAGLVVSATTPGMRGRGAGLVEAIELKDHPFFLGLQSHPEFKSRPMRPSPPFVGFVEAALAYQERA------ 550 Q5SIA8 PYRG_THET8

* : .*****:*.* . :* : . . * .*: : :::. * *** * : :: .:

561 LSPRDTYSDRSGSSSPDS-------EITELKFPSINHD----------------------------- 591 P17812 PYRG1_HUMAN
561 LSSSDRYSDASDDSFSEP-------RIAELEIS---------------------------------- 586 Q9NRF8 PYRG2_HUMAN
546 ------------------------------------------------------------------- 545 P0A7E5 PYRG_ECOLI
561 LSPRQLSDASSDEEDSVVGLAGATKSLSSLKIPITPTNGISKSCNGSISTSDSEGACGGVDPTNGHK 627 Q9VUL1 PYRG_DROME
570 LEAGENK-------FNF-------------------------------------------------- 579 P28274 URA7_YEAST
572 SEGNENE------------------------------------------------------------ 578 P38627 URA8_YEAST
536 ------------------------------------------------------------------- 535 O87761 PYRG_LACLM
551 ------------------------------------------------------------------- 550 Q5SIA8 PYRG_THET8

 
 
 
 

 






