
Strategies to work with HLA data in human 
populations:

a tutorial to format HLA data and make basic 
analyses

Prof. Alicia Sanchez-Mazas & Dr José Manuel Nunes

Dpt Genetics & Evolution – Anthropology Unit

University of Geneva

Liverpool - Sunday 3 June 
2012



Liverpool 3 June 2012 – Teaching Session: Handling Immunogenetics Data
Prof. Alicia Sanchez-Mazas - Strategies to work with HLA data in human populations: A practical course

How to format my 
data and compute 
basic statistics?

Anonymous
population sample

? ?
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Anonymous
population sample The 

data

http://geneva.../Anonymous .
xls 

Most of the times, your original table is an 
Excel file with genotypes, let’s work with it

file:///media/7A21-1C8D/CYPRUS-MEETING-APRIL/FINAL-TALK/http:%2F%2Fgeneva...%2FAnonymous%20.xls
file:///media/7A21-1C8D/CYPRUS-MEETING-APRIL/FINAL-TALK/http:%2F%2Fgeneva...%2FAnonymous%20.xls
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Data 
formating

?

This is an example of original table of HLA genotypes for one locus:It contains a 
sample number, the population name, and pairs of possible genotypes
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Data 
formating

?

The data may include untyped samples (here for sample number ANON_16, in 
green): These should be removed. Select the line(s) and remove it (them).
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Data 
formating

?

Done: untyped sample(s) have been removed (here ANON_16).
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Data 
formating

?

The data may include ambiguous typings (here in green for ANON_21 and ANON_22)..
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Data 
formating

?

..and/or an old nomenclature (here in green)
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Data 
formating

?

..ambiguous data and data coded with an old nomenclature can 
be recoded with the  transliterate  tool of Gene[rate]..
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Data 
formating

?

But to use the Gene[rate] tools, your data have first to be converted into a text 
file containing your data in the UNIFORMAT data format. Let’s do it step by step
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Data 
formating

?

UNIFORMAT data format:

DRB1*07010101/07010102,DRB1*1116|DRB1*07010101/07010102,DRB1*130101

1st possible allelic combination 2nd possible allelic combination

Bar (|)

1st allele (ambiguous)
of possible genotype 1

2nd allele
of possible 
genotype 1

Comma (,)

1st possible 
allele of 
ambiguous 
allele 1

2nd possible 
allele of 
ambiguous 
allele 1

Slach (/)  JM Nunes 2010
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Data 
formating

?

Step 1: Insert a column after each pair of columns defining a genotype.
Start with the first genotype pair.
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Data 
formating

?

Step 1: done for the first genotype pair!
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Data 
formating

?

Step 1: continue for the second genotype pair.
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Data 
formating

?

Step 1: done for the second genotype pair!
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Data 
formating

?

Step 2: Fill the new column swith a bar (|)
The bar (|) can be written by using  <Alt Gr> and « / »

Start with the first column to fill.
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Data 
formating

?

Step 2: done for the first column to fill!
Start with the second column to fill.
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Data 
formating

?

Step 3: Insert a semi-column (;) between the two alleles of each allelic pair
First insert a column.
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Data 
formating

?

Step 3: column inserted for the first genotype (allelic pair)!
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Data 
formating

?

Step 3: insert a column for the second genotype (allelic pair).
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Data 
formating

?

Step 3: done (column inserted for the second genotype)!
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Data 
formating

?

Step 3: fill the first new column with a semi-column (;)
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Data 
formating

?

Step 3: done (first new column filled with a semi-column )!
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Data 
formating

?

Step 3: fill the second new column with a semi-column (;)
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Data 
formating

?

Step 3: done (second new column filled with a semi-column )!
The two alleles of each genotype has to be separated in the same way.
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Data 
formating

?

Step 4: delete useless columns such as to keep only one identifier column
(here the column with the population name has to be removed)
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Data 
formating

?

Step 4: done (useless column removed)!
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Data 
formating

?

Steps 5: save your table as a Text (Tab delimited) file and close it.
Here the file has been named « Anonymous.txt ». But a better filename should 

include both the population name and the locus name,
e.g. « Anonymous_DRB1.txt » 



Liverpool 3 June 2012 – Teaching Session: Handling Immunogenetics Data
Prof. Alicia Sanchez-Mazas - Strategies to work with HLA data in human populations: A practical course

Data 
formating

?

Step 6: open your new .txt file with a text editor (e.g. Textpad)
(but NOT with Word!)

Tip: at any time, use the « visible » icon to 
check the format

As a text editor, use for example:
-  Notepad, Textpad (Windows)
-  Wordpad, Gedit (Mac)
-  Gedit (Linux)
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Data 
formating

?

In the Replace box:
- select « regular expression »
- replace \t|\t with | (\t is a tabulation)
- repeat this replacement until no more 
changes are done

Step 7: use the Replace command  to perform additional changes
- remove tabulations before and after the bars (|)

(remember that the bar can be written by using  <Alt Gr> and « / »)
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Data 
formating

?

Step 7: use the Replace command  to perform additional changes
- tabulations before and after the bars (|) have been removed!
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Data 
formating

?

In the Replace box:
- select « regular expression »
- replace \t;\t with ,
- repeat this replacement until no more changes are done

Step 7: use the Replace command  to perform additional changes
- Perform other changes as indicated below (1)
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Data 
formating

?

Then in the Replace box:
- replace \t$ with nothing ($ is the end of ligne)
- replace |\t with nothing
- replace | with nothing

Step 7: use the Replace command  to perform additional changes
- Perform other changes as indicated below (2)
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Data 
formating

?

As allele names should start with locus name,
In the Replace box:
- unselect « Regular expression »
- replace * with DRB1* (i.e. the locus you are working with)

Step 7: use the Replace command  to perform additional changes
- Perform other changes as indicated below (3)
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Data 
formating

?

- Remove first line to start with 
genotypes

Step 7: use the Replace command  to perform additional changes
- Perform other changes as indicated below (4)

Your file is ready!
Save your file by giving it 

the extension .unif 
instead of .txt

and close it
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Data 
formating

?

Steps to format your data for Transliterate:
Validate the format with Uniformate

Use the Gene[rate] tools at:
http://geneva.unige.ch/generate



Liverpool 3 June 2012 – Teaching Session: Handling Immunogenetics Data
Prof. Alicia Sanchez-Mazas - Strategies to work with HLA data in human populations: A practical course

Data 
formating

?

Steps to format your data for Transliterate:
Validate the format with Uniformate: done!
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Data 
formating

?

Steps to format your data for Transliterate:
Validate the format with Uniformate: file downloaded
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Data 
formating

?

Steps to format your data for Transliterate:
Validate the format with Uniformate. If not good, an error 

message appears: correct the file.
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Data 
formating

?

Prepare a substitution file for Transliterate to reduce high 
resolution to 2nd level (4 digits) or old nomenclature into new
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Data 
formating

?

Make substitutions to reduce high resolution to 2nd level 
(4 digits): done!
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Data 
formating

?

Make substitutions to reduce resolution to 2nd level (4 
digits): file downloaded.
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Number of 
individuals 
sampled

Number of different alleles or 
haplotypes in sample

Number of solutions with maximum 
likelihhoods obtained to estimate 
frequencies: should ideally be 1. If 
greater than 1, may indicate deviation 
to HWE (to check).

Estimating 
frequencies

?

Number of iterations of the 
algorithm to reach maximum 
likelihood: ideally  low number (less 
than 10 for one-locus allele 
frequencyies estimation, but greater for 
ambiguous or multi-locus haplotype 
frequencies estimation).

Value of the maximum likelihood: 
reached: always negative.

List of alleles 
with their  
estimated 

frequencies.

Sum of allele frequencies: should be 
1 but may be slightly lower at the 4th 
and following decimals.

Results 
file
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List of alleles 
with their  
estimated 

frequencies.

Estimating 
frequencies

?

Summary 
statistics.

Frequency 
threshold: 

allele 
frequencies 

below this line 
represent less 

than 1 allele 
copy in sample 
(see next slide)

Generated 
graph
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Estimating 
frequencies

?

Summary statistics.

Number of 
individuals 

sampled 
(original data)

Result of the 
neutrality test

Low frequency alleles: alleles 
with frequencies below threshold 
(of 1 copy in the sample) are 
listed here. Such alleles may 
occurr with ambiguous or multi-
locus haplotypic data.

Result of Hardy-
Weinberg 

equilibrium test

Estimated 
heterozygosity 
(requires HWE)

Generated 
statistics
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