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OVERVIEW

Allele Frequencies Net Database (AFND; www.allelefrequencies.net)

 Houses global allele and haplotype frequency data for the HLA, KIR, MIC and
cytokine genes for over 1,800 population studies?, including >156,000 HLA allele
and haplotype frequencies for 1324 population studies. AFND has included global
maps identifying population locations and the local frequencies of individual alleles.

Searching Shared HLA Amino Acid Residue Prevalence (SSHAARP) R package
(CRAN.R-project.org/package=SSHAARP)

« SSHAARP’s PALM() function generates high-contrast color global frequency heat
maps illustrating the frequency distributions of HLA alleles, haplotypes and amino-
acid motifs (Fig 1).

AFNDtoPALM (Fig.2):
« A new SSHAARP function that generates SSHAARP-style frequency heatmaps
from AFND allele frequency data.

METHODS

SSHAARPAPI (Fig.3)
The APl is built in Python 3 using FastAPI.

* rpy2 allows SSHAARP functions to be called from a Python environment.

« SQLAIchemy connects to the MSSQL database, with communications mediated by
the pyodbc (python-based open database connectivity) driver.

 SQLAIchemy downloads AFND frequency data to a pandas dataframe, which is
passed to AFNDtoPALM() for map generation.

AFND Map Generation (Fig 4)

« A python-based web service integrates FastAPI, rpy2, mssql-python, pandas and
SQLAIchemy to extract and format AFND data for AFNDtoPALM/().

 AFNDtoPALM() converts AFND data to solberg dataset’ format and builds a
SSHAARP heatmap from AFND frequencies for an HLA allele.

AFND MAP Storage (Fig. 5)

« The SSHAARP AP| communicates with AFND’s Python environment, querying the
AFND-Maps repository for extant maps, or calls AFNDtoPALM() to generate new
maps, which are stored in the AFND-Maps repository and returned to the user.

RESULTS
« The AFNDtoPALM() function was added to version 2.1.0 of the SSHAARP Package.

 The AFND-SSHAARP maps in Figure 2 were generated using ‘toy’ datasets of 31,
64, and 151 AFND populations.

« AFND-PALM maps have been generated for the 545 common, 513 intermediate,
and 1997 well-documented (CIWD) HLA alleles* (github.com/nmdp-
bioinformatics/CIWD).
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Figure 1: Global Frequency Maps describing HLA-DQB1*02:01 and DPB1*01:01 frequencies
in indigenous populations, generated by SSHAARP from solberg_dataset?.
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Figure 2: Global Frequency Maps
describing DQB1*02:01, DQB1*02:02 and
DPB1*01:01 frequencies in all available
populations, generated by SSHAARP’s
AFNDtoPALM() function from AFND data.

The DQB1*02:01 map was generated
using 35 AFND populations, the
DQB1*02:02 map using 151 populations,
and the DPB1 map using 64 populations.

CONCLUSIONS

We integrated python and R systems with AFND’s database to generate SSHAARP
frequency heat maps for HLA alleles in the CIWD 3.0.0 catalogue.

AFND houses data for alleles at a variety of resolutions. While initial frequency heat
maps will be generated at two-field resolution (Figure 2). AFND users will be able to
specify 1- to 4-field resolution map generation.

The greater number of AFND populations (~1800), relative to the Solberg Dataset
(~500), can result in more granular, frequency-information-dense maps than those
that are available via the GFBs. These can maps be generated for any HLA allele or
multi-locus haplotype in AFND.
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Figure 3. SHAARP API Components

Figure 4. SSHAARP API Mapmaking Decision Tree
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