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Abstract: One major challenge in the design of highly multiplexed PCR primer sets is the large number 
of potential primer dimer species that grows quadratically with the number of primers to be designed. 
Simultaneously, there are exponentially many choices for multiplex primer sequence selection, 
resulting in systematic evaluation approaches being computationally intractable. Here, we present and 
experimentally validate Simulated Annealing Design using Dimer Likelihood Estimation (SADDLE), a 
stochastic algorithm for design of multiplex PCR primer sets that minimize primer dimer formation. In a 
96-plex PCR primer set (192 primers), the fraction of primer dimers decreases from 90.7% in a naively 
designed primer set to 4.9% in our optimized primer set. Even when scaling to 384-plex (768 primers), 
the optimized primer set maintains low dimer fraction. In addition to NGS, SADDLE-designed primer 
sets can also be used in qPCR settings to allow highly multiplexed detection of gene fusions in cDNA, 
with a single-tube assay comprising 60 primers detecting 56 distinct gene fusions recurrently 
observed in lung cancer. 

 
 

Die Disputation besteht aus dem o. g. Vortrag, danach der Vorstellung der Dissertation einschließlich 
jeweils anschließenden Aussprachen. 
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