
Supplemental Figure 1.  p53 expression in HNSCC cell lines. (A) HNSCC cell lines infected 

with either lentiviral vector or shRNA specific for p53 (shp53) and (B) UMSCC1 cells infected 

with several TP53 constructs.   

 

Supplemental Figure 2.  Mitotic death is present in a significant proportion of radiated 

cells but is unrelated to TP53 status.  (A) Representative immunofluorescence image stained 

with DAPI, FITC-Phalloidin, or a fused image.  Micronuclei are annotated by the arrowhead in 

the inset.  (B-E)  The percentage of cells with one or more micronucleus per total number of cells 

in a high power field in (B) UMSCC1 cells expressing representative TP53 wild type and mutant 

constructs and (C) HN 30 (WT), (D) Detroit 562 (R175H) and (E) HN 31 (C176F) cells where 

p53 is inhibited.  Significantly elevated numbers of micronuclei are seen in all radiated cells as 

compared to untreated cells at all time points.    

 

Supplemental Figure 3.  Apoptosis and cell cycle changes following radiation in HNSCC 

cell lines. (A)  Representative annexin V staining for UMSCC1 cells expressing TP53 

constructs.  Annexin V positive, 7AAD negative cells are located in the subset.  (B) Percentage 

Annexin V staining after 24 hours treatment with the indicated doses of radiation in UMSCC1 

cells expressing representative TP53 wild type and mutant constructs and HN 30 (wild type) and 

HN 31 (C176F) cells after inhibition of p53 expression.  (C) Representative cell cycle analysis in 

HN 30 cells. No or minimal Sub-G1 peak is observed.  (D) Surviving fraction after 4 Gy of 

radiation (SF4) and treatment with z-VAD in UMSCC1 cells expressing TP53 constructs and 

HN 30 and HN 31 cells with stable inhibition of p53 expression. SE – Standard error.   

 



Supplemental Figure 4.  Cell cycle analysis following radiation.  Representative cell cycle 

analysis for: (A) HN 30 (wild type TP53) and HN 31 (C176F) in control cells and cells where 

p53 expression is inhibited using shRNA (shp53); and (B) UMSCC1 cells expressing wild type 

TP53 and representative TP53 mutants.  (C-D)  Normalized S phase fraction in the above cell 

lines.  All cell lines are normalized to percentage of S phase in the untreated control.  Data are 

representative of multiple experiments.   

 

Supplemental Figure 5.  Metformin radiosensitizes and potentiates ROS production in 

HNSCC cells with disruptive TP53.  (A) Surviving fraction after 2 Gy of radiation (SF2) and 

p53 status in cell lines following concurrent metformin and radiation treatment.  (B) 

Representative ROS production following radiation alone (6 Gy) or combined with metformin 

treatment (6 hours) 4 hours following radiation in HN 30 and HN 31 cells. 

 

Supplemental Table 1.  Patient demographics and statisticsal analysis.  (A) Patient and 

treatment characteristics of the study population. (B) Univariate (UVA) and multivariate (MVA) 

analysis of LRR. 

 

Supplemental Table 2.  The effects of p53 alteration on surviving fraction.  Surviving 

fraction radiation in a standard clonogenic assay in the pooled analysis from Figure 2A or after 

stable inhibition of p53 expression (shp53) or forced expression of the indicated TP53 constructs.  

SF2 – surviving fraction after 2 Gy, SF4 – surviving fraction after 4 Gy, SF6 – surviving fraction 

after 6 Gy, WT – Wild type, ND – Nondisruptive, D – Disruptive, SE – Standard error. 

 



Supplemental Table 3. TP53 status and classification for HNSCC cells used in the pooled 

radiosensitivity data.  

 

Supplemental Table 4. Patient demographics and statisticsal analysis for patients taking 

metformin.  (A) Patient and treatment characteristics of the study population used for analysis of 

the effects of metformin on LRR. (B) Univariate (UVA) and multivariate (MVA) analysis of 

LRR.  


