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Mountain pine beetle fungal associates
multilocus sequence typing (MLST)

• Survey fungal strains isolated from MPB using multiple 
molecular markers

• Compare multilocus and single locus species 
diagnostics of fungal associates 

• Assess morphotyping success

• Examine the success of single locus species diagnostics



MLST methods
• 348 single spore isolates (SSI) 

• ~ 30 SSI per landscape

• Five molecular markers
• Ribosomal DNA (rDNA)

• ITS2+LSU
• Autosomal DNA

• elongation factor 1 alpha
• actin
• beta tubulin

• Anonymous locus
• Anonymous_contig29.6

• Sequence data compared to previously 
published GenBank data

• TCS vers. 1.21 and RaxML used to build 
haplotype networks and ML trees
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MLST results
• Morphotyping success ~75% 

• majority of strains with 
intermediate morphotypes 
were L. longiclavatum

• Additional incidental 
species identified

• Concatenated MLST data 
shows clear limits between 
species

• Species form monophyletic 
groups

• No shared haplotypes



MLST results
• 4 loci show fixed haplotype 

differences
• actin,EF1a, Btub, UFM

• L. terebrantis is paraphyletic in 
actin



MLST results
• 4 loci show fixed haplotype 

differences
• actin,EF1a, Btub, UFM

• L. terebrantis is paraphyletic in 
actin

• rDNA less variable

• rDNA has shared haplotypes 
and non-monophyly of species





• Utility of individual markers variable

• Using multiple markers would improve diagnostic success, similar to results 
obtained by plant barcoding initiative

• MLST results provide a foundation for the development of HT-SNP diagnostics

MLST Conclusions


