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Histiocytic Sarcoma (HS) 
 

 

In human In dogs 
 

tumor from histiocytic cells : 

monocyte/macrophage or dendritic cells 
 
 

localized or disseminated tumors: 

joint, skin, spleen, liver, lymph node, lung 
 

 

limited response to chemotherapy 

 
(Credit : J Donadieu ) 
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- extremely rare but very aggressive 

(1-5 cases/ year in France). 
 
 

- half of « secondary » cases 
 
 

- No consensus on prognostic factors and on 

standard treatment 

 
 

- rare in whole population but frequent in 

predisposed breeds  (BMD, Rottweilers, Retrievers) 

 

- familial transmission- oligo-genic 

(Abadie, Hedan et al 2009) 

 

 
 

-> Need of models => unique model to identify genetic 

bases of this cancer 
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Clinical presentations 
 
 

in dogs 
 
 
 
 
 
 
 
 
 

localized HS (LHS): 

skin/joint 
 
 
 
 
 
 
 
 
 
www.histiocytosis.ucdavis.edu/sarcoma.html 
 
 
 
 
 
 

Retrievers 

 
disseminated HS (DHS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BMD 

subdural HS: 
Cerebrum/spinal cord 

 
 
 
 
 
 
 
 
 
www.histiocytosis.ucdavis.edu/sarcoma.html 
 
 
 
 

 

Pembroke Welsh Corgi 
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hypotheses 
 

regarding these different clinical presentations 
 
 
 
 
 
 
 
 
 
 

 

Hypothesis 1: same cancers 

observed at different time 

Hypothesis 2: different subtypes 

of Histiocytic cells 
 
 

start of cancer 
 

localized HS to external organs 

(skin, joint…) 
 

localized HS 
 
 
 
 
 
 
 

metastases of HS 

(spleen, liver, lungs…) 

 
 
 
 
 
 
 

disseminated HS to 

internal organs 

 
 

disseminated HS 

time 
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How explain these breed predispositions? 
 
 
 
 
 

 

Breed practices could increase transmission of risk alleles: 
 

 

- Breed  = isolated population  <-> reduced diversity 
 

 

- Consanguinity and sire effect increase frequency of inherited diseases 
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Abadie, Hedan et al. 2009 
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A long term goal : 
 

Identify genetic mechanisms involved in HS 
 
 
 

 

Cancer = genetic disease 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hanahan et Weinberg. Cell. 2011 
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A long term goal : 
 

Identify genetic mechanisms involved in HS 
 
 
 

 

Metastasis 
 

Healthy Cell somatic alterations Tumoral Cells   somatic alterations 
 
 
 
 
 
 

germinal mutations  ProliferaKon Invasion 
 
 
 

- Identify predisposing genes and risk alleles 
 

-> Blood collection 
 
 
 

 

- Identify recurrent somatic alterations associated with tumor progression 
 
 

-> Tissue collection 
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Looking for predisposing genes: 
 

Research project 
 
 

➢ Since 2002 - Cani-DNA biobank 
 
 

-   > 4000 blood samples and  > 400 tissue samples 

 

-   > 450 HS cases with histopathological report 

➢ Characterization of the Disease: 

Abadie, Hedan et al. 2009 

 

➢  In coll. with E. Ostrander’s lab (NIH, Bethesda) 
 

 

GWAS: 232 unaffected and 244 affected BMDs (American/European) 
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comparaison of 22 000 markers 
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Looking for predisposing genes: 
 

Research project 
 

 

GWAS: 232 unaffected and 244 affected BMDs (American/European) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Markers differs between  unaffected and affected BMDs 
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Looking for predisposing genes: 
 

Research project 
 
 

➢ Since 2002 - Cani-DNA biobank (dog.genetics.genouest.org) 
 
 

-   > 4000 blood samples and  > 400 tissue samples 

 

-   > 450 HS cases with histopathological report 

➢ Characterization of the Disease: 

Abadie, Hedan et al. 2009 

 

➢  In coll. with E. Ostrander’s lab (NIH, Bethesda) 
 

 

GWAS: 232 unaffected and 244 affected BMDs (American/European) 
 

 

-> Identification of main loci : CFA11, CFA14 (Shearin, Hedan et al. 2012) 
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Looking for predisposing genes: 
 

Research project 
 
 
 

➢ New GWAS (Illumina SNP array  170K) 2011-2012: 154 unaffected and 172 affected BMDs 

pcorrected: 6.4 x 10-5 pcorrected: 4.8 x 10-7 pcorrected: 2.5 x 10-5 
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Looking for predisposing genes: 
 

Research project 
 
 
 

➢ New   GWAS   on   3   predisposed   breeds   (BMD,   Rottweiler,   Flat   coated   retriever) 
 

455 affected and 408 unaffected dogs. 
 

pcorrected: 8.3 x 10-15 

 

pcorrected: 7.9 x 10-7 pcorrected: 8.7 x 10-7 

pcorrected: 1.6 x 10-5 pcorrected: 2.3 x 10-5 
 
 
 
 
 
 
 
 
 
 
 
 

3 main regions on  CFA 5, 11 and 14 : 

 

- the risk haplotype of CFA5 is shared between 3 breeds 

 

- the risk haplotype of CFA11 is shared between BMDs and Rottweilers 

 

- the protective haplotype of CFA14 is shared between 3 breeds 
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Looking for predisposing genes: 
 

Research project 
 
 
 

➢ New   GWAS   on   3   predisposed   breeds   (BMD,   Rottweiler,   Flat   coated   retriever) 
 

455 affected and 408 unaffected dogs. 
 

pcorrected: 8.3 x 10-15 

 

pcorrected: 7.9 x 10-7 pcorrected: 8.7 x 10-7 

pcorrected: 1.6 x 10-5 pcorrected: 2.3 x 10-5 
 
 
 
 
 
 
 
 
 
 
 
 

Risk of developing HS is linked to accumulation of risk alleles of these 3 main regions (CFA5, 
 

CFA11, CFA14) 
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Looking for predisposing genes: 
 

Research project 
 

 

➢ Work in progress to identify variants associated with HS predisposition 
 
 
 

 

➢  Cancers impact BMD life span 
 
 
 

 

➢ Cancer : polyfactorial disease -> involving genetic and environmental factors 
 
 
 

 

➢ Many regions are involved in HS predisposition of which CFA11, CFA5, CFA14 
 

 

> Needs of research to better understand predisposing mutations and interactions 
 
 
 
 
 

BUT data produced by research could be useful for breeders to help selection! 
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How these data could be useful for breeders? 
 
 
 
 

In 2012 , in collaboration with Antagene , we decided to develop a genetic risk test 
 
 
 
 
 
 
 

➢  Based on our first GWAS data, selection of 140 markers associated with HS 
 
 
 
 

➢  Genotyping of 1081 French BMDs ( 256 affected dogs + 165 unaffected dogs) 
 

-> selection of the 9 markers more significantly associated with risk to develop HS 
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In 2012 
 

How these data could be useful for breeders? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

➢ Estimation of risk to be unaffected (GLM model)  : 
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Index development 
 
 
 
 

Index distribution in case and control populations on 256 affected BMDs and 165 unaffected 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

p-value : 1.754 10-16 (Mann Whitney test) 
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Index development 
 
 
 
 

Index distribution in case and control populations on 256 affected BMDs and 165 unaffected 
 
 
 
 
 

Category A 47 % of healthy 

10% of affected 
 
 
 
 
 
 
 
 
 

Category B 43 % of healthy 

50% of affected 
 
 
 
 
 

Category C 
10 % of healthy 

40% of affected 
 
 
 

p-value : 1.754 10-16 (Mann Whitney test) 
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Index Validation 
 
 
 
 

In  collaboration  with  the  European  breeder  clubs  and  the  BernerGarde  (Dr V Yuzbasiyan- 

Gurkan). In total, 718 dogs tested for development and validation of the pre-test 

➢ 415 dogs with Histiocytic Sarcoma 

 

➢ 303 unaffected dogs (> 10 years ) 
 

A B C 
 
 

Affected 14% 43.1% 42.9% 
 
 

Healthy 41.5% 46.5% 11.9% 
 
 

➢ Statistics : 

Index A to detect healthy dogs : 

88% p-value : 2.1 10-24 (Xi2 test) 

Specificity ie probability that an affected dog is not A : 86% 
 

Index C to detect affected dogs : 

Specificity ie probability that a healthy dog is not C : 88% 
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Summary of HS tests performed by Antagene 
 
 
 
 

Since 2012 , Antagene has tested >6700 dogs (unknown phenotypes): 
 

 

distribution of index in this population: 
 
 
 
 

 

0,33$ 

0,22$ 
 
 
 
 
 
 
 

 

0,45$ 
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C$ 

 
 
 
 

26% 
 
44% 
 
30% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0% 
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Summary of HS tests performed by Antagene 
 
 
 
 

Since 2012 , Antagene has tested >6700 dogs (unknown phenotypes): 
 

follow up of >5 years old  dogs (PhD Eléonore Thiery) 
 
 
 
 
 
 
 
 
 

 
mean median 

 
11.1 11.3 

 
10.3 10.4  
9 8.8 

 
 

pvalue= 4x10-10 
 
 
 
 
 
 
 
 
 
 

-> on the whole population, even with unknown cause of death, we observe 

significant differences of lifespan according to index 
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Summary of HS tests performed by Antagene 
 
 
 
 

Since 2012 , Antagene has tested >6700 dogs (unknown phenotypes): 
 

follow up of >5 years old  dogs (PhD Eléonore Thiery) 
 
 

 

A : 10.6% of  deaths 

B : 36.1% of  deaths 

C: 53.2% of  deaths 
 

mean median 
 

11.1 11.3 
 

10.3 10.4  
9 8.8 

 
 

pvalue= 4x10-10 
 
 
 
 
 
 
 
 

 

-> almost half of death between 0 and 8 years occurs on C dogs! 
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Summary of HS tests performed by Antagene 
 
 
 
 

Since 2012 , Antagene has tested >6700 dogs (unknown phenotypes): 
 

Focus on the 68 dogs with HS diagnosis (Histological diagnosis): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.7 7.7 8.3 pvalue= 0.0.32 
 
 
 
 
 
 
 
 
 

C Dogs are more likely to be affected younger (mean 6.7 years) 

while A dogs are more likely to be affected older (mean 8.3 years) 
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Summary of HS tests performed by Antagene 
 
 
 
 

Since 2012 , Antagene has tested >6700 dogs (unknown phenotypes): 
 

Focus on the 68 dogs with HS diagnosis (Histological diagnosis): 
 
 
 
 
 
 

offollowup! 

ageofdeath,causeofdeath 
Importancepathologicalreport 

 
 
 
 
 

 

copyofthe 

6.7 7.7 8.3 
 
 
 
 
 
 
 
 

 

C Dogs are more likely to be affected younger (mean 6.7 years) 

while A dogs are more likely to be affected older (mean 8.3 years) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

pvalue= 0.0.32 
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Summary of HS tests performed by Antagene 
 
 
 
 

Since 2012 , Antagene has tested >6700 dogs (unknown phenotypes): 
 

follow up of >5 years old  dogs (PhD Eléonore Thiery) 
 

 

➢ Why ~14 % of affected are A? 
 
 
 
 
 
 
 
 
 
 
 

➢ Why ~12% of unaffected are C? 
 
 
 
 
 
 

A B C 
 
 

Affected 14% 43.1% 42.9% 
 
 

Healthy 41.5% 46.5% 11.9% 
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Summary of Index Validation 
 
 

 

What explains the differences? -> Histiocytic sarcoma = polyfactorial disease 
 
 

➢ Other involved chromosomes 
 
 

HS test based on 9 known markers but others regions involved 

-> work on discordant dogs (GWAS/sequencing) 
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Summary of Index Validation 
 
 

 

What explains the differences? -> Histiocytic sarcoma = polyfactorial disease 
 
 

➢ Other involved chromosomes 
 
 

HS test based on 9 known markers but others regions involved : 

Adding new markers to improve test (On going) 
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Summary of Index Validation 
 
 

 

What explains the differences? -> Histiocytic sarcoma = polyfactorial disease 
 
 

➢ Other involved chromosomes 
 
 

HS test based on 9 known markers but others regions involved : 

Adding new markers to improve test (On going) 
 

Charline Bianchi 

CNRS-ANTAGENE 
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Summary of Index Validation 
 
 

 

What explains the differences? -> Histiocytic sarcoma = polyfactorial disease 
 
 

➢ Other involved chromosomes 
 
 

HS test based on 9 known markers but others regions involved 

-> work on discordant dogs (GWAS/sequencing) 
 
 
 
 

➢  environnemental factors : 

- sexual hormones 
 
 

- inflammation : orthopaedic conditions… 

(Manor et al. 2017, Kujik et al. 2013, Ruple et al 2016 

Inflammation may be a modifiable risk factor for the development of HS in BMD 

Ruple et al 2016 
 
 

- treatments : anti-inflammatory medications (Ruple et al. 2016) 
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Use of the test: 

Test  of litters in 2012 

 

Test of 112 puppies from 18 litters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

different compatibility of dogs 
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Histiocytic Sarcoma Index Mate Selection 
 

(HSIMS) 
 
 

 

Development of Histiocytic Sarcoma Index Mate Selection (HSIMS) 
 

online webtool 
 
 

 

Participation of numerous Bernese mountain clubs for this online development : 
 

unique in veterinary medicine ! 
 

 

French, Austrian, German, American, Swedish, Czech, Slovenian, Slovak 
 

and Swiss clubs 
 

 

4123 sires and dams used for simulations 
 

 

around 50 000 simulations per year 
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Histiocytic Sarcoma Index Mate Selection 
 

(HSIMS) 
 
 

 

Development of Histiocytic Sarcoma Index Mate Selection (HSIMS) 
 

online webtool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Calculate the index for each 
 

combination 
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Histiocytic Sarcoma Index Mate Selection 
 

(HSIMS) 
 
 

How to use this test ? 
 

Development of Histiocytic Sarcoma Index Mate Selection (HSIMS) 
 

online webtool 
 
 

B C A 

 

B A 
 
 
 
 
 
 
 
 
 
 

 

0% A 
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65% C 

 
20% A 
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20% A 

51% B 

29% C 

10% A 

65% B 

25% C 
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Summary of the HS test 
 
 

 

How to use this test ? 
 
 

➢ help for selection and mating based on actual knowledge 

other importants unknown genetic factors 
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Benoit Hedan 2022 



 
 
 

Summary of the HS test 
 
 

 

How to use this test ? 
 
 

➢ help for selection and mating based on actual knowledge 
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How to use this test ? 
 
 

➢ help for selection and mating based on actual knowledge 

other importants unknown genetic factors -> test will be improved 
 
 
 
 

➢ a helpful criteria in association with other criteria : Life span, health, inbreeding… 
 
 
 
 

➢ keep diversity and lineages ! Use the C dogs (30%) and not overused the A dogs! 
 
 
 
 

compatible sire 

(A,B,C) 

C 
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How to use this test ? 
 
 

➢ help for selection and mating based on actual knowledge 

other importants unknown genetic factors -> test will be improved 
 
 
 
 

➢ a helpful criteria in association with other criteria : Life span, health, inbreeding… 
 
 
 
 

➢ keep diversity and lineages ! Use the C dogs (30%) and not overused the A dogs! 
 
 
 
 

compatible sire C 
 

 
 
 

C 

 
 

B 

Selection of your best candidate futur dams 

TEST SH 
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compatible sire C 
 
 
 
 
 

C B compatible sire 
 
 
 

A 

dam with lower risk to transmit HS 

 
Benoit Hedan 2022 



 
 
 

Summary of the HS test 
 
 

 

How to use this test ? 
 
 

➢ help for selection and mating based on actual knowledge 

other importants unknown genetic factors -> test will be improved 
 
 
 
 

➢ a helpful criteria in association with other criteria : Life span, health, inbreeding… 
 
 
 
 

➢ keep diversity and lineages ! Use the C dogs (30%) and not overused the A dogs! 
 
 
 
 

compatible sire C ➢ keep diversity and select slowly 

 
 

 

C B compatible sire 
 
 
 

A 

dam with lower risk to transmit HS 
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A long term goal : 
 

Identify genetic mechanisms involved in HS 
 
 
 

 

Metastasis 
 

Healthy Cell somatic alterations Tumoral Cells   somatic alterations 
 
 
 
 
 
 

germinal mutations  ProliferaKon Invasion 
 
 
 

- Identify predisposing genes and risk alleles 
 

-> Blood collection 
 
 
 

 

- Identify recurrent somatic alterations associated with tumor progression 
 
 

-> Tissue collection 
 
 
 
 
 

Benoit Hedan 2022 



 
 

Canine histiocytic sarcoma: 
 

Somatic mutations 
 
 
 

Recurrent somatic mutations identify by RNAseq of 4 tumors 
 

in the genes TP53 and PTPN11 (MAPKinase pathway) : 
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Canine histiocytic sarcoma: 
 

Somatic mutations 
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Gene mutated in human myelomonocytic leukemia 
 
 
 

 

Sequencing of PTPN11 in >100 HS - different breeds, with different clinical 
 

presentations -> PTPN11 mutated in 56,75% (63/111) of cases 
 
 

PTPN11 Mutations linked to internal tumors: 
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p-value = 0.07 (Exact Fisher test) p-value = 0.00035 (Exact Fisher test) 
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Mutations in oncogenes of the MAPKinase pathway 
 
 
 
 
 
 
 

 

Gene mutated in human myelomonocytic leukemia somatic 
 
 
 
 
 
 
 

Sequencing of PTPN11 in >100 HS of different breeds, with different clinical 
 

presentations 

 

-> PTPN11 mutated in 56,75% (63/111) of cases 
 
 
 
 

-> Alteration of this pathway in >65% of HS- a key event in HS development 
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Somatic mutations 
 
 
 

Recurrent somatic mutations identify by RNAseq of 4 tumors 
 

in the genes TP53 and PTPN11 (MAPKinase pathway) : 
 
 

Gene mutated in human myelomonocytic leukemia somatic 
 
 
 

 

Sequencing of PTPN11 in >100 HS of different breeds, with different clinical 
 

presentations -> PTPN11 mutated in 56,75% (63/111) of cases 
 
 

Mutations linked to disseminated HS: 

 

(J Donnadieu) 

 

 

Muté 

 

 

WT 

 

internal 42 25 
 
 

external 5 20 
 
 
 

p-value = 0.00035 (Exact Fisher test) 
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Clinical presentations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hypothesis 1: same cancers 

observed at different time 

Hypothesis 2: different subtypes 

of Histiocytic cells 
 

start of cancer 
 

localized HS to external organs 

(skin, joint…) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PTPN11 

mutations 

localized HS 
 
 
 
 
 

disseminated HS to 

metastases of HS internal organs 

(spleen, liver, lungs…) 
 
 

disseminated HS 

time 

PTPN11 mutations probably occur in late stages of the tumorBenoit Hedan 2021 



 
 

Canine histiocytic sarcoma: 
 

Somatic mutations : applications for veterinary medicine 
 
 

 

Interest for the diagnosis: 
 

- specific of HS  : there are no PTPN11 nor KRAS mutations in any of the lymphoma 

samples (Takada et al. 2019 Genes ) 
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DNA 84 control dogs ( lymphoma, melanoma 
 

globules 
red cells 

, mast cell tumor, healthy): 

-> 1/84 false positive 
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Somatic mutations : applications for veterinary medicine 
 
 

 

Interest for the diagnosis: 
 

- specific of HS  : there are no PTPN11 nor KRAS mutations in any of the lymphoma 

samples (Takada et al. 2019 Genes ) 

sensitivity 42.8 % 
 

- detectable in plasma of affected dogs 
 

internal tumor tumor cell 

(up to  77% for lung localization) 

 

tumor 

DNA 

specificity 98.8 % 
 

Prouteau et al. 2021 
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healthy cell 

-> a tool for diagnosis of none 

biopsable masses 
 
 
 
 
 
 
 
 

plasma 
 
 
 
 

globules 
red cells 

healthy 

DNA 
 
 
 
 

Detection of 

tumor 

DNA 

 
 

-> a prognostic tool? 
 

 

-> to follow treatment efficacy? 
 

 

-> useful for earlier diagnosis? 
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Prognosis marker ? -> Exploration of HS cases from different french histological labs 
 
 
 
 

 

Collection of 305 blocs FFPE 

(Oniris, IHP, LAPVSO, 

Amboise) with 

epidemiological data 

(Annabelle Garand, Julien 

Ascencio, Charline Bianchi) 
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breed Internal masses External masses both Total 
Akita Inu 0 1 0 1 

American Stafford Terrier 1 3 0 4 
Australian Shepherd 2 4 0 6 

Beagle 1 1 0 2 
Beauceron 1 3 0 4 

Belgian Shepherd 3 1 0 4 
Bernese mountain dog 42 50 1 93 

Bleu de Gascogne 1 0 0 1 
Border 1 3 0 4 
Bulldog 11 7 0 18 
Boxer 2 4 0 6 

Canaan dog 1 0 0 1 
Chihuahua 1 1 0 2 
Chow Chow 0 1 0 1 

Cocker 5 1 0 6 
Coton de Tuléar 1 0 0 1 

cross breed 5 4 0 9 
Dachshund 0 1 0 1 
Doberman 2 3 0 5 

Flat Coat Retriever 1 5 0 6 
Fox 3 0 0 3 

German Shepherd 4 2 0 6 
Golden Retriever 7 11 0 18 

Husky 0 2 0 2 
Irish woljound 1 0 0 1 

Jack Russel 4 2 0 6 
King Charles Spaniel 1 3 0 4 

Labrador 16 10 0 26 
Maltese dog 1 1 0 2 

Munster spaniel 0 1 0 1 
other 0 2 0 2 

Pinsher 0 1 0 1 
Poodle 2 2 0 4 

Pyrenean Sheepdog 0 1 0 1 
Rolweiler 21 15 1 37 

Scomsh Terrier 0 1 0 1 
Shar Peï 1 0 0 1 

Shepherd 3 0 0 3 
Silky Terrier 1 0 0 1 
Welsh Corgi 1 0 0 1 

Yorkshire Terrier 6 3 0 9 
     
  Total  305 
 



 
 

Canine histiocytic sarcoma: 
 

Somatic mutations : applications for veterinary medicine 
 
 

 

Prognosis marker ? -> Selection of 180 HS cases 
 
 
 
 
 

  localisaKon  
 total externe interne 

American Bully 1 1 muté  
American Stafford Terrier 4 2 WTs 2 mutés 
Berger Allemand 6 1 muté/1 WT 2 muté/2 WT 
Berger Australien 5 3 mutéS 2 mutés 
Berger Belge Malinois 4 1 muté/1 WT 2 mutés 
Border 4 3 WTs 1 mutés 
Bouledogue 20 5 muté/4 WT 8 muté/3 WT 
Bouvier Bernois 41 12 muté/7 WT 18 muté/4 WT 
Boxer 3 2 mutés 1 mutés 
Caniche 4 2 mutés 1 muté/1WT 
Cavalier King Charles 4 1 muté/2 WT 1 mutés 
Cocker 6 1 WT 5 mutés 
Dobermann 5 1 muté/2 WT 2 mutés 
Flat Coat Retriever 11 5 mutés/4 WT 1 muté/1WT 
Golden Retriever 11 2 mutés/3 WT 3 muté/3WT 
Jack Russel Terrier 6 2 mutés 1 muté/3WT 
Labrador 9 3 WTs 3 muté/3WT 
Labrador x epagneul 1  1 mutés 
Rolweiler 30 10 mutés/5 WT 12 mutés/3 WT 
Yorkshire Terrier 8 1 mutés/2 WT 3 mutés/2 WT 
Yorkshire TerrierX 1  1 mutés 

Mutations linked to internal localisation and enriched 
 

in the breeds : 
 

BMDs, Rottweiler, French Bulldog.. 
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PTPN11 mutation is a prognosis marker 
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These markers could be used for an earlier diagnosis! 
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A marker for an earlier diagnosis ? 
 
 
 
 

Follow up 30 dogs from to breeder : at risk (Age/ HS-test) -> interest for an earlier 
 

diagnosis 
 
 
 
 
 

Confirm these results on more dogs 
 

 

Addition of new mutations to be more sensitive 
 

 

If we are able to detect earlier HS, do we are able to improve treatment of HS? 
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Interest for the treatment: 
 

Hanahan et Weinberg. Cell. 2  

New targeted HS therapy 
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Conclusion 
 
 
 
 

Test HS : first genetic risk test for dogs 

-> validated for all BMD origins 
 

 

-> follow up of  dogs confirms the interest of this test for selection 
 

 

-> research is still needed to improve our knowledge on genetic bases of HS predisposition and 
 

hematopoietic cancers! 
 
 

Somatic mutations in HS tumors 
 
 

- > Useful markers for an earlier diagnosis 

 

Unique test for a canine cancer 

 

for treatment ? Double benefit for vet and human medicine 
 
 
 
 

Looking for samples (suspicion/cases, old dogs…)  to pursue research! 
 

 

Looking for the follow up of dogs tested with the HS test! 

 

Contact us  : benoit.hedan@univ-rennes1.fr 
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Diagnostic of HS 
 
 
 
 

- Gold standard histology: 
 

large pleomorphic cells, whorls of spindle cells, or a mixture of the two 
 

 

initial differential diagnoses include synovial cell sarcoma , lymphoma and 

plasmacytoma , mast cell tumor, and amelanotic melanoma 
 
 
 
 
 

 

- Immunostaining is necessary in many cases to confirm histiocytic origin of tumoral cells: 

IBA1 (Macrophage/dendritic cells)  (Pierezan et al. 2014), CD204  (Macrophage cells) 

(Kato et al. 2014). Our cases are confirmed with CD204 by Jerome Abadie (ONIRIS) 



 
 
 

Diagnostic of HS 

use of genetic tools 
 
 
 
 
 
 
 
 
 
 
 

 

The copy number of CFA 16 and 31 are diagnostic signatures 

for HM. When comparing HM to 

diseases that are frequently included in the differential 

process (HEM, MEL, LSA, MCT, CYT, and PL), the 

overall specificity is 94.7%. 



 
 
 

Diagnostic of HS 

use of genetic tools 
 
 
 
 
 

- liquid biopsy: 
 

 

PTPN11 mutations high specificity vs low sensitivity 
 
 
 
 
 
 
 
 

 

OncoK9 :multi-cancer early detection (MCED) “liquid biopsy” test 

using next-generation sequencing (NGS) 
 
 

overall sensitivity (detection rate) of 54.7% - 
 

it detected cancer signal from 30 distinct cancer types in 433 
 

cancer-diagnosed subjects evaluated 
 

 

not specific of HS 



 
 
 

Treatment of HS 

use of genetic tools 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Identification of somatic mutations to prescribe targeted therapies ( not specific of HS) 



 

Histiocytic sarcoma 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reactive cutaneous/systemic histiocytosis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.histiocytosis.ucdavis.edu/histiocytosis/ Peter F Moore 
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Histiocytic Sarcoma (HS) 
 

 

In human In dogs 
 

tumor from histiocytic cells : 

monocyte/macrophage or dendritic cells 
 
 

localized or disseminated tumors: 

joint, skin spleen, liver, lymph node, lung 
 

 

limited response to chemotherapy 

 
(Credit : J Donadieu ) 
 

- extremely rare but very aggressive 

(1-5 cases/ year in France). 
 
 

- half of « secondary » cases 
 
 

- No consensus on prognostic factors and on 

standard treatment 

 
 

- rare in whole population but frequent in 

predisposed breeds  (BMD, Rottweilers, Retrievers) 

 

- familial transmission- oligo-genic 

(Abadie, Hedan et al 2009) 

 

 
 

-> Need of models => unique model to identify genetic 

bases of this cancer 
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Clinical presentations 
 
 

previously called:   malignant fibrous histiocytoma 

(MFH),  malignant histiocytosis… 

localized HS (LHS): 
 
 

is considered to originate on a limb, skin, 

or within a single internal organ, 

commonly the spleen, the lung 

disseminated HS (DHS) 
 

is described as a multifocal disease with masses 

occurring simultaneously at multiple sites 

(most commonly spleen, lung, liver, 

and abdominal lymph nodes) 
 

NB : hemophagocytic HS  in spleen or bone marrow 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Hedan et al 2011 BMC cancer 
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Clinical presentations 
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Clinical presentations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Benoit Hedan 2021 



 
 
 

Canine histiocytic sarcoma: 
 

Somatic mutations : applications for veterinary medicine 
 
 
 

loss  in >67.7% of HS 
 
 
 
 
 
 
 
 

mutated/deleted in >50% of HS 

Palbociclib 

 
 

mutated/deleted in >50% of HS 
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Clinical presentations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hypothesis 1: same cancers 

observed at different time 

Hypothesis 2: different subtypes 

of Histiocytic cells 
 

start of cancer 
 

localized HS to external organs 

(skin, joint…) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PTPN11 

mutations 

localized HS 
 
 
 
 
 
 
 

metastases of HS 

(spleen, liver, lungs…) 
 
 

disseminated HS 

time 

 
 
 
 
 
 
 

disseminated HS to 

internal organs 
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Clinical presentations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hypothesis 1: same cancers 

observed at different time 

Hypothesis 2: different subtypes 

of Histiocytic cells 
 

start of cancer 
 

localized HS to external organs 

(skin, joint…) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PTPN11 

mutations 

localized HS 
 
 
 
 
 
 
 

metastases of HS 

(spleen, liver, lungs…) 
 
 

disseminated HS 

time 

 
 
 
 
 
 
 

disseminated HS to 

internal organs 
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Copy Number aberrations 
 
 
 
 
 
 
 
 
 
 
 
 
 

hypotheses regarding these different clinical presentations 
 

Hypothesis 1: same cancers 

observed at different time 

Hypothesis 2: different subtypes 

of HS 
 

start of cancer 
 

localized HS to external organs 

(skin, joint…) 
 

localized HS 
 
 
 
 
 

 

same PTPN11 
 

mutations 

metastases of HS 

(spleen, liver, lungs…) 

 
 

different PTPN11 

 
CGH analyses - Matthew Breen  (NCSU) 

disseminated HS 
mutations 
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Histiocytic Sarcoma 
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