Despite its demonstrated usefulness, phylogenetic inference based on protein markers has been limited in application, mainly due to the formidable technical difficulties inherent in this approach. Creation of multiple sequence alignments is often computationally expensive and time consuming. In addition, poorly aligned regions in the sequence alignment need to be removed before phylogenetic analysis to increase the phylogenetic signal-to-noise ratio. Traditionally, this masking and trimming process involves intensive skilled manual intervention and it has become impractical to deal with massive amount of genomic data. Frequently, trimming is simply ignored and “garbage-in and garbage-out” can occur.

We are developing novel bioinformatics methods to overcome the existing bottlenecks limiting large-scale protein phylogenetic inference. We have developed a simple, fast and accurate phylogenomics inference pipeline named AMPHORA. The core of AMPHORA is a protein phylogenetic marker database containing manually curated protein sequence alignments with masks and corresponding HMM models. Using these HMMs and masks, query sequences can be rapidly, reliably, and reproducibly aligned and trimmed. It is order of magnitude faster than other methods that are currently available. Currently, there are 31 universal, single-copy bacterial genes in the phylogenetic marker database. Most of them are housekeeping genes involved in DNA replication, RNA transcription and protein translation. 

We will expand the phylogenetic marker database to include possibly hundreds of other protein families at the next stage. We are developing a novel probability-based algorithm to evaluate the quality of the sequence alignments for fully automated sequence alignment masking. Our preliminary testing on the standard BaliBase sequence alignment benchmark database shows our method performs extremely well compared to GBLOCKS, the only automated masking program that is currently available (see Table).

	
	Sensitivity
	Specificity

	Our method
	97%
	93%

	GBLOCKS
	53%
	94%


Sensitivity: true positive rate

Specificity: true negative rate

