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Supplemental  Figure  S1.  Characterization  of  p53  null  and  mutant  lung  tumour  cell  lines  

and  analysis  of  restored  wild-­type  p53  signalling.    

A.  Left  and  middle,  representative  data  showing  EpCAM  (epithelial  marker;;  left)  and  Pdgfra  

(fibroblast  marker;;  middle)  expression  in  murine  lung  tumor  cell  lines  and  mouse  embryonic  

fibroblasts  (MEFs)  based  on  FACS  analysis.  Right,  percentage  of  Pdgfra-­positive  cells  across  

the  twelve  tumor  cell  lines  analyzed  by  microarray.  Epithelial  cells  were  used  as  a  negative  (-­  

ve)  and  MEFs  as  positive  (+ve)  control.  B.  Genotyping  of  the  KrasG12D  allele  (PCR)  in  lung  

tumor  associated  fibroblasts  (TAFs)  and  tumor  cell  cultures  derived  from  our  murine  models.  

Bands  corresponding  to  the  mutant  unrecombined  (KrasLSL-­G12D),  recombined  (KrasG12D)  

or   WT   (KrasWT)   alleles   are   indicated.   (*)   denotes   a   background   band.   C.   Sequencing  

chromatograms   illustrate   the   different   p53   genotypes   of   murine   tumor   cell   lines   used.  D.  

Diagram   showing   examples   of   p53   targets   similarly   regulated   in   all   genotypes   grouped  

according  to  their  distinct  cellular  functions.  
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Supplemental   Figure   S2.   WT   p53   restoration   induces   key   p53   target   genes   in   p53  

mutant  and  null  cells.  

Representative  Taqman  data  (n=2  runs)  show  expression  of  genes  in  Null,  R172H,  R270H  

cell  lines;;  SD  of  triplicate  mean/cell  line  shown.  A.  Basal  RNA  expression  of  indicated  genes  

in  untreated  cells  shown  relative  to  a  Null  sample  (first  bar).  n=4  cell  lines/genotype  shown.  B,  

C  Expression  of  p53  target  genes  at  indicated  timepoints  following  vehicle/4OHT  treatment.  

B.   Expression   relative   to   vehicle   treated   (p53   Off)   Null   cell   line   (first   bar);;   n=4   cell  

lines/genotype.  C.  Expression  shown  relative  to  vehicle  at  corresponding  timepoints;;  n=2  cell  

lines/genotype.  
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Supplemental   Figure   S3.   Viability   of   Null,   R172H   and   R270H   lung   tumor   cell   lines  

following  p53  restoration.  

A.  Growth  curves  of  p53  Null,  R172H  and  R270H  cell  lines  treated  with  vehicle  (p53  Off)  or  

4OHT   (p53  On).   Three   independent   cell   lines/genotype   shown.   Symbols   denote   technical  

triplicates  and  mean  ±SD   indicated.  B.  Representative  β-­galactosidase  staining   in  p53  null  

and  mutant  cells  (one  cell  line/genotype  shown  of  two  analysed)  72  hrs  after  p53  restoration.  

Two   palbociclib-­treated   wild-­type   p53   human   lung   cancer   cell   lines   shown   as   a   positive  

control.  Scale  bar:  40  μm.  C.  Percentage  dead  cells  72  hrs  after  p53  restoration  (2D  cultures).  

Representative  data  (n=3  experiments)  show  one  cell  line/genotype  ±SD  of  triplicates,  t-­test  

ns:  non-­significant.  D.  Expression  levels  of  (mutant)  p53,  p53ER  and  Actb  24  hrs  after  Ctrl  (“-­

”)  or  4OHT  treatment  (“+”),  based  on  immunoblotting  (see  Figure  3H).  
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Supplemental Figure S4. Characterization of the effects of wild-type p53 resto-

ration in p53 mutant and p53 null tumors.

A. Quantification of tumor burden/animal/genotype ±SEM (symbols represent 

individual mice) in the presence (p53 On) or absence (p53 Off) of p53 restoration 

(6 days). B. Representative data illustrates p19ARF (green) and Ki67 (red) expres-

sion in lung tumor sections in the presence or absence of p53 restoration (6 days).

DAPI staining shown in blue. Scale bar: 60 μm. 
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Supplemental Figure S5. p53 activation through exogenous signals enhances its 

tumor suppressive effect in p53-null and mutant lung tumor cells.

A. Growth curves for Null, R172H and R270H lung tumor cells treated with vehicle (p53 Off), 

4OHT (p53 On), vehicle+Nutlin-3 or 4OHT+Nutlin-3. Representative data (n=3 experiments) 

shows two independent cell lines/genotype. Triplicate mean ±SD shown. B. Cell viability 48 

hrs after exposure of indicated cells to vehicle, 4OHT, ionizing radiation (IR, 4Gy) or com-

bined treatment (p53 On+IR). Representative data (n=3 experiments) show two independent 

cell lines/genotype (n=4). Symbols show values of triplicates and mean ±SD indicated, t-test; 

non-significant: ns,*P<0.05, **P<0.01, ***P<0.001.   
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Supplemental  Figure  S6.  Phenotypic  characterization  of  p53  Null,  R172H  and  R270H  

lung  tumor  cells.  

A.  Representative  data  (two  cell  lines  examined/genotype)  show  invasive  growth  of  p53-­null  

and  p53-­mutant  colonies  through  Matrigel  in  one  cell  line/genotype.  Images  of  z-­stack  slices  

displaying   invaded   distance   for   each   genotype   (see   Figure   5E).  B.   Luciferase   activity   of  

transplanted  tumor  cells  of  the  indicated  genotypes  in  the  lungs  of  recipient  mice  one  week  

(1)   and   two   weeks   (2)   after   transplantation   (a   minimum   of   5   recipient   mice  

transplanted/genotype).  C.  Percentage  tumour  burden/mouse/genotype  at  end  point  for  mice  

shown  in  (B).  D.  Expression  of  Pmvk,  Mvd  and  Sqle  in  Null,  R172H  and  R270H  cells  following  

vehicle   treatment   (Off)   or   8   hrs   of   p53   restoration   (On).   Average   expression   (n=4   cell  

lines/genotype)  relative  to  Null  cells  (Off)  shown  ±SEM  (microarray  data).  E.  Representative  

Taqman   data   (n=2   independent   runs)   for   indicated   genes   in   R270H   cells   after   Srebf2  

knockdown  (3D  cultures).  SD  of  triplicate  mean/cell  line  shown.  NTC,  non-­targeting  control;;  

Pool   =   all   four   shRNAs.   (see   Figure   6F).   F.   Quantification   of   low-­   and   high-­grade   tumor  

frequencies  in  R270H  mice  treated  with  Stn  for  6  days.  A  minimum  of  3  animals/cohort  were  

analysed,  ns:  non-­significant,  Fischer’s  Exact  Test.  
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No. of
genes

WT-like

Decreased
ability
Complete
failure

Dominant
negative

87 71

143 55

72 43

*Genes identified as direct p53 targets based on ChIP data (Fischer et al., 2017
and http://chip-atlas.org).

Supplemental Table S2. Distribution of direct p53 targets across different
p53 restoration response groups.

R172H R270H

No. of
genes

43 70

155 55

27 41

2 hrs

8 hrs
Commonly
regulated

11 82 11 82

6476 6476

Direct
 target (%)*
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