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Supplementary Fig. 1. Heat-dependent TaqI activation. (a) In vitro TaqI-activation assay. 
NdeI-linearized pUC19 plasmid DNA (2686-bp, second lane) was incubated with purified TaqI 
for 30 min at the indicated temperatures. (b) Rad51 foci formation in TAQed cells. TaqI 
expression was induced in wild-type cells expressing pTaqI (indicated as “TAQing”) or vector 
controls (“Mock”), and foci formation was monitored by immunostaining. Arrowheads 
indicate Rad51 foci. Foci frequency is shown on the right. Bar, 2 µm.  
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Supplementary Fig. 2. TAQed mutant showing various phenotypic changes. (a, b) Differences 
in chromosome size revealed by PFGE in (a) mock-treated or TAQed haploid (YPH499) and 
(b) fused diploid (WT14) strains. Arrowheads indicate chromosozsmal bands exhibiting size 
changes. (c) Workflow of TAQed-mutant selection. (d) Variability in cell area (upper) and 
roundness (lower) after TAQing treatment. n = 100, the center line is the median, bounds are 
the 25th and 75th percentiles and whiskers are ± 1.5 IQR. 
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Supplementary Fig. 3. Chromosome structures in TAQed yeast strains. Chromosome-wide 
mapping data for control (black) and TAQed strains (S799, blue; YPH499, red) exhibiting 
typical chromosomal rearrangements: SGCs and BIRs. 
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Supplementary Fig. 4. Genomic rearrangement of TAQed yeast strains. (a) Schematic 
diagrams of mutated chromosomes in TAQed strains 1, 73, 76, 83, 84, 97, 113, and 119. Only 
chromosomes with mutations or aneuploidies are shown. (b) aCGH analysis of the TAQed 
yeast strains used in this study. Genomic DNA from each strain was compared to controls 
(WT14: cell-fusion strain without TAQing treatment), and log10 DNA copy number ratios were 
plotted. Data were cropped at a log10 ratio of ~0.6 and averaged across each chromosome using 
a sliding window of 10 oligonucleotides.  
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Supplementary Fig. 5. Growth phenotype of cell-fusion mutants. (a) Schematic image of 
xylose-utilizable, thermotolerant TAQed-mutant selection. (b, c) Photos show growth 
phenotype on (b) xylose agar plates at 30ºC and (c) YPD agar plates at 40ºC for 48 h. Xylose-
fermentable strain (W700M2), heat-resistant parental strain (N44D), and non-TAQed cell-
fusion strains (CF1–6). (d) Summary of growth on agar plates in the presence of xylose or 
glucose at 30ºC or 40ºC after 10 rounds of plating. Growth phenotypes: extensive (+), moderate 
(±), and weak (−).   
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Supplementary Fig. 6. Colchicine-induced tetraploidization was examined in true leaf cells 
derived from 3-week-old TaqI+(2n) and TaqI+(4n) plants by flow cytometry. Each peak 
indicates a nuclear phase (2C, 4C, 8C, and 16C). 
  



 8 

 
 

 
 
Supplementary Fig. 7. Seed mass of TaqI+(2n) and TaqI+(4n) plants. Data show the yields of 
seeds from plants grown in soil for 14 weeks along with heat treatment (heated at 37ºC for 24 
h in 1-week-old plants) or without heat treatment (control). Data represent the mean ± SEM (n 
= 7–10/strain). 
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Supplementary Fig. 8. Phenotypic divergence of TQ4 plants. (a) Representative TQ4 plant 
morphology. The upper left image shows wt(4n) plants, and the others show TQ4 mutant 
plants grown in soil for 49 days. Bars, 1 cm. (b) Divergence of stem length in TQ2 and TQ4 
plants grown in soil for ~9 weeks. The stem length was measured and normalized to an 
average of 1.0. σ2 represents the variance in the normalized stem length. The variance in the 
TQ4 plants was significantly larger than that in the TQ2 plants P < 0.01; F-test).  
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Supplementary Fig. 9. aCGH analysis of (a) TQ4 and (b) TQ2 plants. Genomic DNA from 
each strain was compared with that of controls [wt(2n) and wt(4n) for TQ2 and TQ4, 
respectively], and log10 DNA copy number ratios were plotted. To interpret regions of large 
CNVs, data were cropped at a log10 ratio of ±0.6 and averaged across each chromosome using 
a sliding window of 10 oligonucleotides. Red arrowheads: increase in CNVs; blue arrowheads: 
decrease in CNVs. 
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Supplementary Fig. 10. Estimated chromosome structure in each TQ4 plant based on genome-
rearrangement analysis. 
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Supplementary Fig. 11. Uncropped blots. (a) Uncropped blots from Fig. 1b. (b) Uncropped 

blots from Fig. 1c.  
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Supplementary Fig. 12. Workflow of variant detection in the Arabidopsis genome. Sequenced 
reads of TAQed plant genomes were mapped using commercial software (CLC Genomics 
Workbench v8.5; Qiagen). 
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Supplementary Fig. 13. Bioinformatics workflow of yeast parental haploid-genome 
sequencing. De novo assembly was performed using PacBio data and corrected using MiSeq 
data. 
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Supplementary Fig. 14. Numbers of SNPs and InDels between parental haploid strains. 
Genomic differences between S288c and YPH499, and YPH499 and S799 are shown. 
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 (a) 

 

(b) 

 

Supplementary Fig. 15. Distribution of SNPs and InDels between strains. SNP and InDel 
density among the 16 chromosomes between (a) S799 and YPH499 (average: 6.5 SNPs/kb and 
0.7 InDels/kb) and b) YPH499 and S288c (average: 0.4 SNPs/kb and 0.07 InDels/kb).  
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Supplementary Fig. 16. Bioinformatics workflow describing mutation detection in TAQed 
yeast. Genomic rearrangements were classified according to sequence features and copy 
number information. 
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Supplementary Fig. 17. Validation of structural variants. To verify structural variants, we 
adopted a strategy involving three-step breakpoint confirmation, detection of CNV region 
using variant-call tools, and collection of soft-clipped sequence information, and detection of 
broken paired-end reads. Structural variants also detected in the control strains were excluded 
because of their potential as false positives. 
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Supplementary Table 1-1. Structural variants of yeast strains.  

 
Blue data represent the approximate rearrangement regions, whereas black data represent 
precise positions. (SNP; Single Nucleotide Polymorphisms,  SGC; Short Gene Conversion, 
BIR; Break induced repair, TL; translocation)  
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Supplementary Table 1-2. Structural variants of yeast strains.  

 
Blue data represent the approximate rearrangement regions, whereas black data represent 
precise positions. (SNP; Single Nucleotide Polymorphisms,  SGC; Short Gene Conversion, 
BIR; Break induced repair, TL; translocation)  
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Supplementary Table 2. Structural variants of TQ4 plants. 

 
SV: structural variant; ND: not detected. 
 
 
Supplementary Data 1. Variant and strain lists of TQ2 and TQ4 plants. 
->Excel file 
 
Supplementary Data 2. Strain lists of yeasts and plants used in this study. 
->Excel file 
 
Supplementary Data 3. Statistics associated with yeast haploid-genome assembly and 
mapping information. 
->Excel file 
 


