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TP53 mutation and ICC 2022 classification
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A novel protein co-immunoprecipitated by anti-SV40 T serum
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Transduction of mutant TP53 cDNA transforms targeted cells
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TP53 is a tumor suppressor gene

codon 143 (GTG to GCG)

Baker…Vogelstein, Nature 1989
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In AML TP53 mutations concentrated in the core domain

Tashakori et al, Blood 2022

90% missense



Frequency of TP53 mut across human cancers

Barbosa et al, Genes Chromosomes Cancer. 2019



Mutated TP53 more common in older AML

Reference Age (years) N TP53 mutant

Tsai, ASH 2015 15-59 285 4%

Metzeler, Blood 2016 18-59 376 4%

Dohner, Leukemia 2018 ≥65 156 21%

DiNardo, NEJM 2020 ≥65 52 19%

Metzeler, Blood 2016 ≥60 288 18%

Kadia, Lancet Hematol 2018 ≥60 196 18%

Welch, NEJM 2016 ≥60 54 17%

Prassek, Haematologica 2018 ≥75 151 14%

Renaud, Am J Hematol 2018 ≥80 88 17%

Tsai, ASH 2015 ≥60 177 13%



TP53 mut prevalent in t-MN

Gene mutation t-MN(%)
ASXL1 3–17
CEBPA 0–5
DNMT3A 8–27
EZH2 3–4
FLT3 8–16
IDH1 3–5
IDH2 0–5
KMT2A 3
KRAS 11
NPM1 4–16
NRAS 10–13
PTPN11 3–9
RUNX1 11–16
SF3B1 0–3
SRSF2 8–11
TET2 6–14
TP53 23–37
U2AF1 5–8

Lindsley, Blood 2015
Christiansen, Leuk 2005

Shih, Haematologica 2013
Wong, Nature 2015

Bacher, Haematologica 2007
Voso, Leuk 2013



TP53 mutated AML is increasing in frequency

Therapy-related AML

Nilsson et al, Hematologica 2023

Singhal et al, Blood Cancer Discovery 2024



Therapy-related MN after prior hematological malignancy

Scenario Occurrence of t-MDS/AML

FCR/FC for CLL 1.9 % (Laribi et al Hemasphere 2022)

BEACOPP for HL ~1 % (Eichenauer et al, Blood 2014)

CAR-T for R/R NHL 11 % at 2 years (Alkhateeb et al, BCJ 2022)

CAR-T for R/R MM 9 % at 2 years (Martin et al, JCO 2023)

CAR-T for R/R NHL
CAR-T for R/R MM

~9 % at 3 years (Gurney et al, JAMA 2024)
~9 % at 3 years (Gurney et al, JAMA 2024)

CAR-T for R/R NHL 11 % at 3 years (Yeoh et al, ASH 2024)

CAR-T for R/R NHL If CH at time of CAR-T, 19% tMN at 2 years (Saini et al, Blood Canc Disc 2022)

CAR-T for R/R NHL If CH at time of CAR-T, 17% tMN at 3 years 
If TP53 or PPM1D mut at time of CAR-T, 22% tMN at 3 years (Yeoh et al, ASH 2024)



Mutated TP53 precedes clinical presentation of t-MN

Wong et al, Nature. 2015



Pathogenic TP53 variants in 9/19 WBC donors 68-89 yo

Wong et al, Nature. 2015 February 26; 518(7540): 552–555



TP53mut feature of older populations

MDS TP53m
AML

TP53mut

CH

Age 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80

TP53 mut

AML
0 0 0 5% 5% 6% 16% 19%

TP53 mut

MDS
0 0 0 0 0 6% 8% 7%

Stengel et al. Leukemia 2017

Cytotoxic therapy
Radiation

Inflammation
Immunosuppression



What are the genomic events leading to TP53mut AML?

MDS TP53m
AML

TP53mut

CH

Age 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80

TP53 mut

AML
0 0 0 5% 5% 6% 16% 19%

TP53 mut

MDS
0 0 0 0 0 6% 8% 7%

Stengel et al. Leukemia 2017

Cytotoxic therapy
Radiation

Inflammation
Immunosuppression

?



Typical AML driver mutations lacking in TP53 mutated AML

Abel et al. (2023) Blood Adv.

Chr 5q loss



Copy number landscape of TP53 mut cancer is tissue specific

TP53 mut AML/MDS 

Lymphoid malignancies 

Solid cancers

Abel et al. (2023) Blood Adv.

Other cancers

Myeloid malignancies 



Two faces of del(5q)

TP53mut

CH

Age

LR MDS HR MDS AML

del (5q)
CK

del (5q)



Jerez et al. JCO. 2012

Patterns of del(5q) loss in MN

>5q35 CDR more associated with CK 



Candidate 5q genes

Ebert, Leukemia 2009



Reduced NPM1 expression in del(5q) AML

Bloodspot. Nucl. Acids Red. 2015



Morganti et al. EMBO. 2022

Npm1F/Fp53-/- Vav1Cre+ DKO mice develop rapid AML 



NPM1 deletion

NPM1 wild-type

La Starza. PLoS One. 2010.

NPM1 loss in CK with del (5q)

Malalasakera et al, unpublished
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Is there an ordered process to the development of TP53 mut AML?

Genovese et al. (2014) NEJM.



Conclusions

• Frequency of TP53 mut AML increasing

• Copy number changes associated with leukemic transformation 

• Whether events leading to TP53 mut myeloid transformation stochastic or 
iterative remains to be determined
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