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What We Have Learned 
• Best screen is SDHB IHC 
• dSDH GISTs overwhelmingly gastric in 

location and most are multifocal and/or 
metastatic at presentation (just identified 1st 
small bowel dSDH GIST) 
• Implications for management 
• Just identified our first small bowel dSDH GIST 

• None respond to imatinib; definite responses 
to sunitinib and regorafanib 
• Likely due to effects on VEGF 

• Most SDH mutations are germline 
• Implications for genetic counseling



SDH mutations

• We have found mutations in all 4 SDH genes 
(A,B,C,D)-most of these are germline, meaning in 
all cells 

• We have also found silencing of SDHC by 
“epimutation”-meaning an alteration of the DNA 
without changing the coding sequence 

• Why does this matter?  SDH mutations and 
epimutations lead to both Carney Triad and Carney-
Stratakis syndrome -most critical issue is 
paragangliomas (PG).  

• These distinctions are important for genetic 
counseling and screening for PG  



Consequences of dSDH

• Increased succinate/αKG ratios due to dSDH 
inhibits αKG dependent dioxygenase 
catalyzed reactions:  
• TET2       global DNA hypermethylation 
!
• PHD       pseudo hypoxic state due to 

accumulation of HIF-1α  thru blockade of HIF 
prolyl hydroxylation 
!

• Histone demethylase JMJD3  histone 
methylation



Krebs Cycle



SDH Deficiency Leads to Blockade of αKG 
Catalyzed Reactions 



SDH-deficient GIST tumor are globally 
hypermethylated and stable genomes

Killian K et al. 
Cancer Discovery 2013 

KIT Mutant GIST

SDH Mutant GIST
CGH H&E SDH  IHC



Future Directions

• Continue to accrue patients with dSDH GIST 
• Study genotype/phenotype correlations  
• We are still learning (SB dSDH GIST just discovered) 

• Accrue more patients with NF-1 GIST 
• Determine role of Mek inhibitors in treatment 

• Based on increased succinate/αKG ratios        global 
DNA hypermethylation + PHD inhibition                        
“pseudo-hypoxic” state: 
• Test more potent VEGF inhibitors (completed testing 

Vandetanib)-unfortunately no activity 
• Test more potent DNMT inhibitors, e.g., SGI-110 

(guadecitabine) about to open 
!

 




