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S1 Fig. Multiple sequence alignments of specific segments of UapA and selected 

homologues from fungi and metazoa depicting the conservation of residues K73, 

R133, R137, K138, K212 and R421 studied in the recent work. Xut1 is a Candida 

albicans orthologue. hSVCT1, hSVCT2 and rSNBT1 are discussed in detail in the 

text (human L-ascorbate and rat nucleobase transporters respectively). Full species 

names and specific protein codes are as follows: Schizosaccharomyces pombe 

(NP_593513.1), Ustilago maydis (XP_011390165.1), Rattus norvegicus 

(XP_006254664.1 and NP_059012.2), Danio rerio (NP_001166970.1, 

XP_005169157.1 and NP_001013353.1), Rhincodon typus (XP_020385431.1 and 

XP_020391140.1)  
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S2 Fig. A significant fraction of R287A/R478A/R479A and K73A/R133A/R421A 

mutants forms tight UapA dimer. Western blot analysis, using anti-His antibody,  

of total protein extracts from strain expressing R287A/R478A/R479A-His (RRR) or 

K73A/R133A/R421A-His (KRR) expressed under the control of the regulatable 

promoter alcAp.  The two strains were incubated for 20 h under derepressed (0.1% 

fructose as C source) and induced (0.1% ethanol) conditions for 4h before protein 

extraction. For SDS-PAGE [10% (w/v) polyacrylamide gel] proteins were loaded 

directly to the gel with 3x sample loading buffer without SDS [glycerol, 50x running 

buffer (Tris Base, Glycine), bromophenol blue]. Western blot immunodetection of the 

UapA mutants, showed a prominent band at the position corresponding to monomeric 

UapA-His (~55kDa) and a high molecular weight band (~110kDa), corresponding to 

the expected size of dimeric form, similar to the one usually detected for wild-type 

UapA.  
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S3 Fig. Purification of UapA K73A/R133A/R421A (a) SEC profile of the mutant. 

Fractions used for SDS-PAGE gel lanes are indicated with labels. (b) SDS-PAGE gel 

from SEC. Gel lanes 1-2: Aggregate; 3-5: Possible UapA. Note the smear at the top of 

lanes 1 and 2 due to aggregated protein. 
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S4 Fig. Purification and native MS of UapA K73A/R133A/R421A/T401P (a) SEC 

profile of the mutant. Fractions used for SDS-PAGE gel lanes are indicated with 

labels. (b) SDS-PAGE gel from SEC. Gel lanes 1-2: Aggregate; 3-8: Possible UapA. 

The peak at 13 mL is due to DDM eluting from the column. (c) Native mass spectrum 

of UapA K73A/R133A/R421A/T401P with monomer and dimer peaks indicated. (d) 

Relative abundance of monomer and dimer was calculated using UniDec (Marty et al, 

2015). Average abundance was calculated from three repeats carried out under 

identical conditions in the mass spectrometer.  
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S5 Fig. Alignment of rSNBT1 vs UapA utilized for the Homology Modeling of 

rSNBT1. Number 1 indicates the starting amino acid in the sequence. The arrow 

indicates the starting amino acid of UapA crystal structure. 
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S6 Fig. Co-segregation of 5-FU sensitivity with genetic loss of rSNBT1-N390T 

activity. The figure shows a growth test on minimal media, supplemented with 100 

NaNO3 mM or 100 mM NaNO3 plus 100 μM 5-fluorouracil (5-FU) of 29 meiotic 

progeny colonies originating from individual ascospores from a ‘selfed’ 

cleistothecium of a strain that contained a genome-integrated single plasmid copy of 

rSNBT1-N390T.  Isogenic control strains are a strain with total deletions in all major 

purine transporters (Δ7 negative control), a Δ7 transformant expressing rSNBT1-

N390T-gfp and a standard wild-type strain expressing all known purine transporters. 

Notice that 8 colonies are resistant to 5-FU, contrasting the sensitivity of the parental 

strain. These colonies were subsequently shown to have lost the rSNBT1-N390T 

sequences, apparently due to genetic excision of integrated plasmid sequences, a 

frequent meiotic phenomenon in A. nidulans [31].  
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S1 Table. Profile and frequency of isolation of suppressors R287A/R478A/R479A. 

Mutation Location Domain Number of isolates Codon change Number of changed 

nucleotides 

S119T TMS2 Core 1 TCGACG 1 

V150I TMS3 Core 9 GTTATT 1 

V153T TMS3 Core 1 GTCACC 2 

I157F TMS3 Core 3 ATCTTC 1 

I157L TMS3 Core 3 ATCCTC 1 

L192F TMS4 Core 2 TTGTTT or TTC 1 

L234M TMS5 Dimerization 2 CTGATG 1 

E286K TMS6 Dimerization 6 GAAAAA 1 

E286Q TMS6 Dimerization 2 GAACAA 1 

A396P TMS9 Core 1 GCCCCC 1 

T401F TMS10 Core 1 ACCTTC 2 

T401P TMS10 Core 1 ACCCCC 1 

L431F TMS11 Core 6 TTGTTT or TTC 1 
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S2 Table. Oligonucleotides used in this study.  

Oligonucleotide 5’-3’ Sequence 

K73A F CCTTTTTTTGGCCTCAACGAGGCGATTCCCGTGCTGTTGGC 

K73A R GCCAACAGCACGGGAATCGCCTCGTTGAGGCCAAAAAAAGG 

R133A F GTCGATGGTCCAGATAACGGCCTTTCATATCTACAAGACACCGTAC 

R133A R GTACGGTGTCTTGTAGATATGAAAGGCCGTTATCTGGACCATCGAC 

Y137A F CCAGATAACGCGATTTCATATCGCCAAGACACCGTACTATATCGG 

Y137A R CCGATATAGTACGGTGTCTTGGCGATATGAAATCGCGTTATCTGG 

K212A F CGCTTTCGTGCCTCCCGCGGTGATACAGAAAATCTTCCCG 

K212A R CGGGAAGATTTTCTGTATCACCGCGGGAGGCACGAAAGCG 

R421A F CCCTCACTCGCTGCGCAAACGCATGGGCCGGATACTGCTGCTG 

R421A R CAGCAGCAGTATCCGGCCCATGCGTTTGCGCAGCGAGTGAGGG 

Y137A/K138A F GATAACGCGATTTCATATCGCAGCGACACCGTAAGTTAGC 

Y137A/K138A R GCTAACTTACGGTGTCGCTGCGATATGAAATCGCGTTATC 

T401P F GTCGCTGCCCTTGCGACAATGCCCCCCATGACGACCTTTGCG 

T401P R CGCAAAGGTCGTCATGGGGGGCATTGTCGCAAGGGCAGCGAC 

UapA pr CTTATCTCTCCGCTCCCAG 

UapA start CCATCCATTCAACCGACGGCC 

UapA M GCCTGCGAGTGCATCGGTG 

UapA stop GCCTGCTTGCTCTGATACTC 

rSNBT1 ORF SpeI F CGCGACTAGTATGAACTCTGCAGTCTGCAGC 

rSNBT1 ORF NotI R CGCGGCGGCCGCCATCTTGGTTTCTGTAACACTCC 

rSNBT1 N390T F GGGCCTGGGGAACCGGAACTGGTACCACGTCCTACAGCG 

rSNBT1 N390T R CGCTGTAGGACGTGGTACCAGTTCCGGTTCCCCAGGCCC 

rSNBT1 N390P F GGGCCTGGGGAACCGGACCGGGTACCACGTCCTACAGCG 

rSNBT1 N390P R CGCTGTAGGACGTGGTACCCGGTCCGGTTCCCCAGGCCC 

rSNBT1 G391P F GGCCTGGGGAACCGGAAACCCGACCACGTCCTACAGCGAGAAC 

rSNBT1 G391P R GTTCTCGCTGTAGGACGTGGTCGGGTTTCCGGTTCCCCAGGCC 

rSNBT1 seq S R CACCAGCATCTGGATGCAG 

rSNBT1 seq M F CAAAGGCAGCGTTCTGAGC 

 

 


