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Supplementary Information 

Supplementary Tables 

Supplementary Table S1. SNVs only in the pre-treatment tumors, not in the 

paired post-treatment samples (P1 and P2) 

Function Gene 
Exonic 

Function 

CDS 

mutation 
Chr Position Patient 

exonic TP53 stopgain SNV c.C298T chr17 7579410 P1 

exonic PIK3CA 
nonsynonymous 

SNV 
c.A3140G chr3 178952085 P2 

exonic BEND5 
nonsynonymous 

SNV 
c.G541T chr1 49224776 P1 

exonic LCT 
nonsynonymous 

SNV 
c.C4479G chr2 136561684 P2 

exonic ZNF142 synonymous SNV c.G3375C chr2 219507864 P2 

exonic NRG2 synonymous SNV c.G723A chr5 139267074 P2 

exonic TNRC18 synonymous SNV c.G8418A chr7 5348970 P1 

exonic ASB15 synonymous SNV c.A642T chr7 123264813 P1 

exonic RARG synonymous SNV c.T36G chr12 53621294 P2 

exonic TSC22D1 synonymous SNV c.A1695C chr13 45148516 P1 

intronic C1orf177 NA NA chr1 55272650 P1 

intronic BCS1L NA NA chr2 219527746 P1 

intronic BAP1 NA NA chr3 52438349 P2 

intronic VPS8 NA NA chr3 184766249 P2 

intronic GPAM NA NA chr10 113916976 P2 

intronic DPAGT1 NA NA chr11 118968153 P2 

intronic ETV6 NA NA chr12 11903752 P2 

intronic SNTB2 NA NA chr16 69333490 P2 

intronic FCGBP NA NA chr19 40405905 P2 

ncRNA_ 

exonic 
LOC284009 NA NA chr17 2318503 P2 

UTR3 AK2 NA NA chr1 33476353 P2 

UTR3 AK2 NA NA chr1 33476404 P1 

UTR3 CEP70 NA NA chr3 138213854 P2 

Abbreviations: CDS, coding DNA sequence; Chr, chromosome; NA, not applicable; 

ncRNA, non-coding RNA; SNV, single nucleotide variation; UTR, untranslated region. 
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Supplementary Table S2. Distribution of TP53 and PIK3CA mutations in pre- 

and post-NCT tumor samples in the first cohort (n=206) and second cohort 

(n=158) 

Cohort Mutation Status 

 Pre-NCT  Post-NCT 

No. % No. % 

First 

TP53 MT  24 11.7  12 5.8 

PIK3CA MT  23 11.2  11 5.3 

Both MT  4 1.9  2 1.0 

WT  155 75.2  181 87.9 

Total  206 100  206 100 

Second 

TP53 MT  19 12.0  10 6.3 

PIK3CA MT  19 12.0  8 5.1 

Both MT  4 2.6  2 1.3 

WT  116 73.4  138 87.3 

Total  158 100  158 100 

Abbreviations: MT, mutant; NCT, neoadjuvant chemotherapy; WT, wild-type. 

For the exclusivity between PIK3CA and TP53 mutations: In the first cohort, P = 0.769 for 

pre-NCT and P = 0.217 for post-NCT. In the second cohort, P = 0.749 for pre-NCT and P = 

0.169 for post-NCT. (Fisher’s exact test). 
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Supplementary Table S3. List of TP53 and PIK3CA somatic mutations in 

breast cancer tissues before and after neoadjuvant chemotherapy 

Cohort 

Mutations 

TP53  PIK3CA 

Pre-NCT  Post-NCT  Pre-NCT Post-NCT 

First 

(Total n=28)  

p.Q100X (2), p.G108fs 

(2), p.N131fs (2), 

p.V157F (1), p.R175H 

(4), p.C176S (1), 

p.H193R (3), p.I195T 

(2), p.R196X (2), 

p.Y200C (1), p.R213X 

(2), p.Y220C (2), 

p.R248W (2), p.R273C 

(2) 

(Total n=14)  

p.N131fs (1), 

p.R175H (2), 

p.H193R (3), 

p.I195T (1), 

p.R196X (2),  

p.V216M (1), 

p.R248W (2), 

p.R273C (2) 

 (Total n=27)  

p.N345K (2), p.C420R 

(1), p.E542K (3), 

p.E545A (1), p.E545K 

(5), p.Q546K (1), 

p.Q546R (1), p.S553fs 

(1), p.R693fs (1), 

p.E726K (1), p.H1047R 

(7), p.H1047L (2), 

p.H1048R (1) 

(Total n=13)  

p.E542K (1), 

p.E545A (1), 

p.E545K (3), 

p.Q546K (1), 

p.S553fs (1), 

p.R693fs (1), 

p.E726K (1), 

p.H1047R (4) 

Second 

(Total n=23)  

p.Q100X (1), p.G108fs 

(2), p.N131fs (2), 

p.R175H (4), p.H193R 

(3), p.L194R (1), 

p.I195T (2), p.R196X 

(2), p.Y200C (1), 

p.R213X (2), p.Y220C 

(1), p.R248W (1), 

p.R273C (1) 

(Total n=12)  

p.N131fs (1), 

p.R175H (2), 

p.H193R (3), 

p.L194R (1), 

p.R196X (1), 

p.R213X (2), 

p.R248W (1), 

p.R273C (1) 

 (Total n=23)  

p.N345K (2), p.E542K 

(2), p.E545K (4), 

p.Q546R (1), p.S553fs 

(1), p.R693fs (2), 

p.E726K (1), p.H1047R 

(6), p.H1047L (2), 

p.H1048R (1), 

p.G1049R (1) 

(Total n=10)  

p.E545K (3), 

p.S553fs (1), 

p.R693fs (1), 

p.E726K (1), 

p.H1047R (3), 

p.G1049R (1) 

Abbreviations: NCT, neoadjuvant chemotherapy. 
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Supplementary Table S4. TP53 mutation shift in tumor tissues before and 

after neoadjuvant chemotherapy in the first cohort (n=206) and second cohort 

(n=158) 

Cohort Pre-NCT 

Post-NCT    

WT  MT  Total 

No. %  No. %  No. % 

 

First 

 

WT 171 89.1  7 50.0  178 86.4 

MT 21 10.9  7 50.0  28 13.6 

Total 192 100  14 100  206 100 

 

Second 

 

WT 129 88.4  6 50.0  135 85.4 

MT 17 11.6  6 50.0  23 14.6 

Total 146 100  12 100  158 100 

Abbreviations: MT, mutant; NCT, neoadjuvant chemotherapy; WT, wild-type. 

P = 0.013 for the first cohort and P = 0.035 for second cohort (McNemar test). 
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Supplementary Table S5. PIK3CA mutation shift in tumor tissues before and 

after neoadjuvant chemotherapy in the first cohort (n=206) and second cohort 

(n=158) 

Cohort Pre-NCT 

Post-NCT    

WT  MT  Total 

No. %  No. %  No. % 

 

First 

 

WT 171 88.6  8 61.5  179 86.9 

MT 22 11.4  5 38.5  27 13.1 

Total 193 100  13 100  206 100 

 

Second 

 

WT 128 86.5  7 70.0  135 85.4 

MT 20 13.5  3 30.0  23 14.6 

Total 148 100  10 100  158 100 

Abbreviations: MT, mutant; NCT, neoadjuvant chemotherapy; WT, wild-type. 

P = 0.016 for the first cohort and P = 0.019 for second cohort (McNemar test). 
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Supplementary Table S6. Distribution of TP53 and PIK3CA mutation shift in 

different molecular subtypes of breast cancer in the first cohort (n=206) and 

second cohort (n=158) 

Cohort 

Mutation 

Change 

Molecular Subtype  Total 

(n = 206) Luminal A  Luminal B  HER2+  Basal-like  

No. %  No. %  No. %  No. %  No. % 

First 

MT-to-WT 15 17.2  6 12.2  5 20.8  10 21.7  36 17.5 

WT-to-WT 61 70.1  36 73.5  16 66.7  32 69.6  145 70.4 

MT-to-MT 8 9.2  3 6.1  2 8.3  2 4.3  15 7.3 

WT-to-MT 3 3.4  4 8.2  1 4.2  2 4.3  10 4.9 

Total 87 100  49 100  24 100  46 100  206 100 

Second 

MT-to-WT 13 19.7  6 15.0  5 25.0  6 18.8  30 19.0 

WT-to-WT 46 69.7  27 67.5  12 60.0  23 71.9  108 68.4 

MT-to-MT 5 7.6  3 7.5  2 10.0  2 6.3  12 7.6 

WT-to-MT 2 3.0  4 10.0  1 5.0  1 3.1  8 5.0 

Total 66 100  40 100  20 100  32 100  158 100 

Abbreviations: MT, mutant; WT, wild-type. 

P = 0.902 for the first cohort and P = 0.915 for second cohort (Chi-square test). 
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Supplementary Table S7. Distribution of TP53 mutation shift in different 

molecular subtypes of breast cancer in the first cohort (n=206) and second 

cohort (n=158) 

Cohort 

Mutation 

Change 

Molecular Subtype  Total 

(n = 206) Luminal A  Luminal B  HER2+  Basal-like  

No. %  No. %  No. %  No. %  No. % 

First 

MT-to-WT 4 4.6  2 4.1  4 16.7  11 23.9  21 10.2 

WT-to-WT 78 89.7  42 85.7  18 75.0  33 71.7  171 83.0 

MT-to-MT 4 4.6  2 4.1  1 4.2  0 0  7 3.4 

WT-to-MT 1 1.1  3 6.1  1 4.2  2 4.3  7 3.4 

Total 87 100  49 100  24 100  46 100  206 100 

Second 

MT-to-WT 4 6.1  2 5.0  4 20.0  7 21.9  17 10.8 

WT-to-WT 58 87.9  33 82.5  14 70.0  24 75.0  129 81.6 

MT-to-MT 3 4.5  2 5.0  1 5.0  0 0  6 3.8 

WT-to-MT 1 1.5  3 7.5  1 5.0  1 3.1  6 3.8 

Total 66 100  40 100  20 100  32 100  158 100 

Abbreviations: MT, mutant; WT, wild-type. 

P = 0.018 for the first cohort and P = 0.178 for second cohort (Chi-square test). 
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Supplementary Table S8. Distribution of PIK3CA mutation shift in different 

molecular subtypes of breast cancer in the first cohort (n=206) and second 

cohort (n=158) 

Cohort 

Mutation 

Change 

Molecular Subtype  Total 

(n = 206) Luminal A  Luminal B  HER2+  Basal-like  

No. %  No. %  No. %  No. %  No. % 

First 

MT-to-WT 11 12.6  5 10.2  5 20.8  1 2.2  22 10.7 

WT-to-WT 70 80.5  40 81.6  18 75.0  43 93.5  171 83.0 

MT-to-MT 4 4.6  1 2.0  0 0  0 0  5 2.4 

WT-to-MT 2 2.3  3 6.1  1 4.2  2 4.3  8 3.9 

Total 87 100  49 100  24 100  46 100  206 100 

Second 

MT-to-WT 9 13.6  5 12.5  5 25.0  1 3.1  20 12.7 

WT-to-WT 54 81.8  31 77.5  14 70.0  29 90.6  128 81.0 

MT-to-MT 2 3.0  1 2.5  0 0  0 0  3 1.9 

WT-to-MT 1 1.5  3 7.5  1 5.0  2 6.3  7 4.4 

Total 66 100  40 100  20 100  32 100  158 100 

Abbreviations: MT, mutant; WT, wild-type. 

P = 0.257 for the first cohort and P = 0.404 for second cohort (Chi-square test). 

 

  



 9 / 19 
 

Supplementary Table S9. Association of TP53 mutation shift with tumor 

response to neoadjuvant chemotherapy in the first cohort (n=206) and second 

cohort (n=158) 

Cohort 

Mutation 

Change 

Miller-Payne Score 

1  2  3  4  Total  

No. %  No. %  No. %  No. %  No. % 

 

 

First 

 

 

MT-to-WT 1 2.0  3 6.1  6 11.1  11 21.2  21 10.2 

WT-to-WT 40 78.4  43 87.8  47 87.0  41 78.8  171 83.0 

MT-to-MT 6 11.8  1 2.0  0 0  0 0  7 3.4 

WT-to-MT 4 7.8  2 4.1  1 1.9  0 0  7 3.4 

Total 51 100  49 100  54 100  52 100  206 100 

 

 

Second 

 

 

MT-to-WT 1 4.3  5 10.9  5 9.1  6 17.6  17 10.8 

WT-to-WT 15 65.2  39 84.8  48 87.3  27 79.4  129 81.6 

MT-to-MT 4 17.4  0 0  1 1.8  1 2.9  6 3.8 

WT-to-MT 3 13.0  2 4.3  1 1.8  0 0  6 3.8 

Total 23 100  46 100  55 100  34 100  158 100 

Abbreviations: MT, mutant; PR, partial response; SD/PD, stable disease or progressive 

disease; WT, wild-type. 

P < 0.001 for the first cohort and P = 0.001 for second cohort (Cochran-Armitage trend 

test). 
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Supplementary Table S10. Association of PIK3CA mutation shift with tumor 

response to neoadjuvant chemotherapy in the first cohort (n=206) and second 

cohort (n=158) 

Cohort 

Mutation 

Change 

Miller-Payne Score 

1  2  3  4  Total  

No. %  No. %  No. %  No. %  No. % 

 

 

First 

 

 

MT-to-WT 2 3.9  2 4.1  5 9.3  13 25.0  22 10.7 

WT-to-WT 41 80.4  46 93.9  47 87.0  37 71.2  171 83.0 

MT-to-MT 4 7.8  1 2.0  0 0  0 0  5 2.4 

WT-to-MT 4 7.8  0 0  2 3.7  2 3.8  8 3.9 

Total 51 100  49 100  54 100  52 100  206 100 

 

 

Second 

 

 

MT-to-WT 0 0  2 4.3  5 9.1  13 38.2  20 12.7 

WT-to-WT 17 73.9  42 91.3  49 89.1  20 58.8  128 81.0 

MT-to-MT 3 13.0  0 0  0 0  0 0  3 1.9 

WT-to-MT 3 13.0  2 4.3  1 1.8  1 2.9  7 4.4 

Total 23 100  46 100  55 100  34 100  158 100 

Abbreviations: MT, mutant; PR, partial response; SD/PD, stable disease or progressive 

disease; WT, wild-type. 

P = 0.001 for the first cohort and P < 0.001 for second cohort (Cochran-Armitage trend 

test). 
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Supplementary Table S11. Multivariate analysis of disease-free survival 

including TP53 and PIK3CA mutation status separately 

Variable
a
 

Cohort 1 (n=206) 

 

Cohort 2 (n=158) 

HR 95% CI P HR 95% CI P 

Age at diagnosis, years 

   ≤40 

   >40 

 

1.00 

1.25 

 

Ref. 

0.47 to 3.28 

 

 

 0.628 
 

 

1.00 

1.13 

 

Ref. 

0.85 to 2.58 

 

 

 0.680 

Menopausal status 

  Premenopausal 

  Postmenopausal 

 

1.00 

1.14 

 

Ref. 

0.71 to 1.85 

 

 

 0.655 

  

1.00 

1.19 

 

Ref. 

0.62 to 3.30 

 

 

 0.642 

(Pre-NCT) Tumor size, cm 

<2 

2-5 

>5 

 

1.00 

1.44 

2.48 

 

Ref. 

0.58 to 2.67 

0.73 to 4.52 

 

 

 0.518 

 0.150 

  

1.00 

1.61 

3.88 

 

Ref. 

0.87 to 5.74 

1.11 to 9.27 

 

 

 0.463 

 0.016 

(Pre-NCT) Node status 

  Negative 

Positive 

 

1.00 

4.58 

 

Ref. 

1.50 to 8.57 

 

 

 0.004 
 

 

1.00 

1.82 

 

Ref. 

1.15 to 6.47 

 

 

 0.020 

(Pre-NCT) Tumor grade 

  I-II 

  III 

 

1.00 

1.07 

 

Ref. 

0.69 to 1.66 

 

 

 0.880 
 

 

1.00 

1.12 

 

Ref. 

0.69 to 2.14 

 

 

 0.692 

Molecular subtype 

  Luminal A 

  Luminal B 

  HER2+ 

  Basal-like 

 

1.00 

0.90 

1.57 

1.78 

 

Ref. 

0.26 to 3.07 

0.59 to 4.38 

0.42 to 6.24 

 

 

 0.766 

 0.471 

 0.396 

 

 

1.00 

1.06 

1.44 

1.68 

 

Ref. 

0.73 to 2.29 

0.44 to 4.76 

0.94 to 3.14 

 

 

 0.892 

 0.550 

 0.428 

Pathologic response 

(Miller-Payne score) 

1 

2 

3 

4 

 

 

1.00 

0.88 

0.61 

0.12 

 

 

Ref. 

0.49 to 2.91 

0.39 to 0.97 

0.03 to 0.38 

 

 

 

 0.716 

 0.035 

 0.001 

 

 

 

1.00 

0.92 

0.74 

0.26 

 

 

Ref. 

0.28 to 3.55 

0.19 to 2.68 

0.10 to 0.74 

 

 

 

 0.854 

 0.691 

 0.013 

TP53 status 

MT-to-WT 

WT-to-WT 

MT-to-MT 

WT-to-MT 

 

1.00 

1.27 

2.12 

2.76 

 

Ref. 

0.87 to 2.95 

0.90 to 4.65 

0.98 to 5.14 

 

 

 0.502 

 0.225 

 0.129 

 

 

1.00 

1.05 

2.79 

3.12 

 

Ref. 

0.82 to 2.01 

0.93 to 6.77 

0.84 to 11.83 

 

 

 0.894 

 0.209 

 0.129 

PIK3CA status 

MT-to-WT 

WT-to-WT 

MT-to-MT 

WT-to-MT 

 

1.00 

1.59 

3.69 

4.24 

 

Ref. 

0.53 to 4.78 

0.85 to 6.14 

1.09 to 10.03 

 

 

 0.411 

 0.194 

 0.016 

 

 

1.00 

1.31 

3.72 

4.01 

 

Ref. 

0.85 to 2.33 

0.76 to 8.22 

1.16 to 8.27 

 

 

 0.514 

 0.105 

 0.012 

Abbreviations: CI, confidence interval; HR, hazard ratio; MT, mutant; NCT, neoadjuvant 
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chemotherapy; Ref., reference; WT, wild-type. 
a 
Adjusted by Cox proportional hazards models including TP53, PIK3CA mutation status 

and clinical factors, as categorized in Supplementary Table S11. 
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Supplementary Table S12. Multivariate analysis of disease-free survival 

including the combination of TP53 and PIK3CA mutation status 

Variable
a
 

Cohort 1 (n=206) 

 

Cohort 2 (n=158) 

HR 95% CI P HR 95% CI P 

Age at diagnosis, years 

   ≤40 

   >40 

 

1.00 

1.22 

 

Ref. 

0.43 to 3.19 

 

 

 0.639 
 

 

1.00 

1.19 

 

Ref. 

0.89 to 2.36 

 

 

 0.641 

Menopausal status 

  Premenopausal 

  Postmenopausal 

 

1.00 

1.08 

 

Ref. 

0.62 to 1.97 

 

 

 0.886 

  

1.00 

1.14 

 

Ref. 

0.58 to 3.04 

 

 

 0.685 

(Pre-NCT) Tumor size, cm 

<2 

2-5 

>5 

 

1.00 

1.55 

2.13 

 

Ref. 

0.65 to 2.93 

0.58 to 3.54 

 

 

 0.438 

 0.198 

  

1.00 

1.68 

3.95 

 

Ref. 

0.88 to 6.03 

1.16 to 10.05 

 

 

 0.421 

 0.012 

(Pre-NCT) Node status 

  Negative 

Positive 

 

1.00 

5.39 

 

Ref. 

1.67 to 9.84 

 

 

 0.003 
 

 

1.00 

1.76 

 

Ref. 

1.10 to 5.88 

 

 

 0.031 

(Pre-NCT) Tumor grade 

  I-II 

  III 

 

1.00 

1.17 

 

Ref. 

0.72 to 1.79 

 

 

 0.660 
 

 

1.00 

1.10 

 

Ref. 

0.64 to 1.96 

 

 

 0.852 

Molecular subtype 

  Luminal A 

  Luminal B 

  HER2+ 

  Basal-like 

 

1.00 

0.92 

1.48 

1.66 

 

Ref. 

0.33 to 3.29 

0.54 to 4.08 

0.38 to 5.84 

 

 

 0.816 

 0.497 

 0.405 

 

 

1.00 

1.09 

1.50 

1.77 

 

Ref. 

0.77 to 2.38 

0.49 to 5.02 

0.96 to 4.18 

 

 

 0.862 

 0.480 

 0.317 

Pathologic response 

(Miller-Payne score) 

1 

2 

3 

4 

 

 

1.00 

0.90 

0.56 

0.16 

 

 

Ref. 

0.52 to 3.16 

0.32 to 0.93 

0.05 to 0.46 

 

 

 

 0.769 

 0.030 

 0.002 

 

 

 

1.00 

0.91 

0.66 

0.31 

 

 

Ref. 

0.26 to 3.49 

0.15 to 2.39 

0.14 to 0.79 

 

 

 

 0.804 

 0.491 

 0.017 

TP53 and PIK3CA status
b
 

MT-to-WT 

WT-to-WT 

MT-to-MT 

WT-to-MT 

 

1.00 

1.75 

6.38 

8.85 

 

Ref. 

1.04 to 5.26 

1.88 to 11.81 

1.68 to 16.53 

 

 

 0.046 

 0.002 

 0.001 

 

 

1.00 

1.54 

5.24 

6.19 

 

Ref. 

0.96 to 2.98 

1.66 to 12.20 

1.93 to 14.71 

 

 

 0.082 

 0.006 

 0.004 

Abbreviations: CI, confidence interval; HR, hazard ratio; MT, mutant; NCT, neoadjuvant 

chemotherapy; Ref., reference; WT, wild-type. 
a 
Adjusted by Cox proportional hazards models including clinical factors and the combined 

“TP53 and PIK3CA status”, as categorized in Supplementary Table S12. 
b
 To determine the combination of TP53 and PIK3CA mutation status, we defined the 

variable "TP53 and PIK3CA status". The "TP53 and PIK3CA status" was considered WT 
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only when neither TP53 nor PIK3CA mutation was detected; otherwise, it was classified 

as MT.  
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Supplementary Figures 

Supplementary Fig. S1 

 

Supplementary Fig. S1. Distribution of TP53 (A) and PIK3CA (B) mutations 

according to different molecular subtypes in pre-treatment breast cancer in the 

two cohorts. 
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Supplementary Fig. S2 

 

Supplementary Fig. S2. Representative images of hematoxylin and eosin 

stainings from the post-treatment tumors where mutation loss occurred. Scale 

bar, 20 µm. 
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Supplementary Fig. S3 

 

Supplementary Fig. S3. Quantification of the frequency of mutant alleles in 

pre- and post-treatment tumors from which mutation loss occurred (A: loss of 

TP53 mutations; B; loss of PIK3CA mutations) by pyrosequencing in the two 

cohorts.  
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Supplementary Fig. S4 

 

Supplementary Fig. S4. Kaplan–Meier estimates of disease-free survival 

(DFS) and overall survival (OS) according to TP53 mutation shift in the first (A, 

n=206) and second cohorts (B, n=158). 
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Supplementary Fig. S5 

 

Supplementary Fig. S5. Kaplan–Meier estimates of disease-free survival 

(DFS) and overall survival (OS) according to PIK3CA mutation shift in the first 

(A, n=206) and second cohorts (B, n=158). 

 


