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KIT and PDGFRA mutations occur in 85% to 

90% of GIST (n=1351) 
KIT exon 8  

0.15% KIT exon 9 
9.33% 

KIT exon 11 
59.96% 

KIT exon 13 
1.85% 

KIT  exon 17 
1.70% 

PDGFRA exon 
12 

1.85% 

PDGFRA exon 
14 

0.59% 

PDGFRA 
exon 18 
13.99% 

wild-type 
10.58% 
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Prognostic relevance of deletions in KIT 

Wardelmann, E et. al. Int J Cancer 2003; 106:887-895 

KIT exon 11 6 bp deletion 

(p.W557_K558del) 

Martin J et al. J Clin Oncol  2005; 23:6190-6198 

Martin-Broto et al., Ann Oncol 2010, 21:1552-1557 

Wozniak A, Contica-GIST et al.; Clin Cancer Res 2014; 20:6105-6116 

and others….. 
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• More aggressive subtypes (e. g. 
deletions in KIT exon 11) 

• Less aggressive subtypes (PDGFRA 
mutations) 

prognosis 

 

• KIT exon 11 best response 

• KIT exon 9 intermediate response 

• PDGFRA exon 18 D842V primarily 
resistant 

• secondary KIT mutations as 
mechanism of resistance 

prediction* 

*of response to treatment with imatinib 

The mutational subtype is relevant  

for response prediction in GIST 
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Frequency of resistance mutation p.D842V  

70,27% 

26,13% 

1,80% 
1,35% 0,45% 

p.D842V (n=156)

PDGFRA exon 18 deletions (n=58)

p.D842I (n=4)

p.D842Y (n=3)

p.Y849C (n=1)

• 15% of all GIST carry a 

   PDGFRA exon 18 mutation 

• nearly all are located in the  

   stomach 

~70% of all gastric PDGFRA  

exon 18 mutations are D842V! 

𝟏𝟎% 𝐨𝐟 𝐚𝐥𝐥 𝐆𝐈𝐒𝐓 𝐜𝐚𝐫𝐫𝐲  
𝐭𝐡𝐞 𝐫𝐞𝐬𝐢𝐬𝐭𝐚𝐧𝐜𝐞 𝐦𝐮𝐭𝐚𝐭𝐢𝐨𝐧  

𝐃𝟖𝟒𝟐𝐕! 
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 about 50 kindreds with germline KIT mutations are known world-wide 

 

 identification of the underlying mutation may point towards novel hot spots  

 

 identification of associated diseases can help to explain their pathogenesis  

 

 three families have been identified so far in our German Registry 

Lessions learned from hereditary GIST 
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KIT Exon 17 

9 



SARCOMA & GIST CONFERENCE 2016 

KIT Exon 11 

CD117 

ICC hyperplasia 

Am J Surg Pathol 2013 
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Germline KIT mutations are associated with GIST,  
mastocytosis, dysphagia, and hyperpigmentation, but not  
with germ cells tumors or AML. 

KIT Exon 8 
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2 cases among 145 wt GIST (1.38% 

among wt GIST, 0.15% among all) 

Ito et al. IJEP 2014: 3 cases  

among ~ 1000 GIST (0.3%) 

Location: small bowel   

Biology: can be aggressive 
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And beyond KIT and PDGFRA mutations?  

wild-type 
10.58% 

n=1351 
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Karnoub and Weinberg, Nature reviews 2008 

Alternative molecular pathways in  

non KIT/non PDGFRA mutant GISTs 

   - NF1 mutations - 

 

Frequency of GIST in  

NF1 patients is 7%. 
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Somatic NF1 loss 

BMC Cancer 2015 
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KRAS mutation in a KIT and PDGFRA  

wild type GIST 
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Alternative molecular pathways in non KIT/non PDGFRA  

mutant GISTs 

        - BRAF mutations - 

Agaram GCC 2008 

wt KIT-mutant PDGFRA-mutant 

BRAF 
wild type 172 228 44 

mutant 7 (3.9%) 0  0  

179 228 44 

Huss, S et al. (in preparation) 
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Boikos and Stratakis, Endocrine 2014 

Alternative molecular pathways in non KIT/non PDGFRA  

mutant GIST 

- alterations in the succinate dehydrogenase complex (SDHA-D) - 
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SDHB negativity indicates an alteration in the SDH complex 

SDHB 

SDHA 
SDHA deficiency indicates 

SDHA alteration 

SDHB deficiency indicates an alteration in any  

of the SDH complex partners (SDHA–D) 
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Molecular classification of GIST 

Boikos and Stratakis, Endocrine 2014 
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Carney‘s Triad: GIST + paraganglioma + pulmonary chondroma 

• 85% females 

• Age at onset: 7-48 (65% before 30) 

• Interval between diagnosis of different tumors: up to 26 years 

• no mutations in KIT or PDGFRA 

 

Pulmonary chondroma 
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Endocrine-related Cancer 2014 
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Conclusions 

Genes involved in GIST pathogenesis: 

 

KIT exons 8, 9, 11, 13, 17 

PDGFRA exons 12, 14, 18 

SDHA-D (genetic alterations, epigenetic SDHC 

dysregulation) 

KRAS, BRAF 

NF1 

…. 
…other genes to be detected by NGS 
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