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SFVT Analysis User Guide Version History
	Version
	Date
	Description

	1.0
	04/30/09
	SFVT User Guide Initial Version


1.0 Introduction

This document is the user guide for Sequence Feature Variant Type (SFVT) vector file generation. Section 2 describes the use of the Immport’s SFVT generation tool. Section 3 provides the details on vector file generation process. 
The sequence feature variant type approach is a novel method to annotate HLA allele types and for the analysis of HLA typing data. In this approach, for each classical HLA locus, several sequence features are defined based on structural (e.g. beta-sheet 1, alpha-helix 1, etc), functional (e.g. peptide antigen binding, CD4 receptor binding, etc) and sequence altering (insertions, deletions, single amino acid variations) information. These sequence features are defined by amino acid positions with reference to the mature protein sequence of a reference allele for a locus. The sequence features can be overlapping and continuous or discontinuous in the linear sequence. The extent of sequence variation among HLA alleles was then assessed for each HLA sequence feature to define all variant types (VT) found in the human population. Thus, an HLA allele can be annotated with the sequence feature variant types (SFVTs) of the different sequence features defined for the locus. The following are the benefits of this approach:
i. The intricate relationships among the alleles of the highly polymorphic HLA genes can be studied through the variety of sequence feature variant types shared by alleles
ii. From a clinical study, the 4 digit HLA allele types for individuals could be annotated with the sequence feature variant types. This allows calculating the frequencies of the SFVTs and subsequently, in performing an association analysis to determine, with higher statistical power, the molecular determinants associated with a disease or any other clinical phenotypes. Thus, by this approach, parts of the HLA allele molecule associated with the disease could be determined and also elucidate the alleles that share a particular significantly associated motif sequence.
The SFVT Generation Tool takes HLA typing data and converts the identified HLA alleles into their component SFVTs. For example, for HLA-DRB1*0701, amino acid motif sequence defined at the “beta-strand 2_peptide antigen binding pocket 4” sequence feature (Hsa_HLA-DRB1_SF155 defined by positions 26, 28) of the protein is ‘FE’ (Hsa_HLA-DRB1_SF155_VT2 i.e. second variant type of all variant types found at this sequence feature for the DRB1 locus). Thus, the DRB1*0701 allele would be annotated with “Hsa_HLA-DRB1_SF155_VT2” for the SF155. Similarly, the variant types for rest of the 181 sequence features of HLA-DRB1 locus are determined and annotated for HLA-DRB1*0701. 
2.0 SFVT vector generation tool

Through this tool one can take HLA Typing data and generate sequence feature variant types for each allele of the classical loci in the dataset. The set of sequence feature variant types for an allele is referred to as the SFVT vector. There are three main steps to follow to generate the SFVT vector file using this tool. They are illustrated below in figure 1.
Figure 1 Schematic of the steps in SFVT vector generation 
[image: image2]
i. Selecting the type of data source

Currently, the tool supports only one type of data source. The option to upload the HLA typing results from the local machine is the only option available as of this version of the tool. In future versions, the data could be selected from an already submitted datasets. Select the “Upload HLA Typing Data File” option as shown in figure 2a and proceed to the next step.
ii. Uploading HLA typing results


The two main requirements for this step are to select the project (see figure 2b) to which the input file and the generated results and the uploaded file would be stored. It is necessary to make sure the typing results uploaded are presented in the tool-friendly format. One could either download the HLA typing results template “HLA_Typing.xls” from the upload page (see figure 2) and fill it with the HLA typing results or edit their input file to reflect the format shown in the “HLA_Typing.xls” (see appendix A.1 for the format). The uploaded file could be given a custom file name and be uploaded either as an excel 2003 file or a tab-delimited text file. 
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Figure 2a Select the data source
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Figure 2b HLA typing results upload



As shown in figure 2b it is optional to provide description of the uploaded dataset and the submitted task. This would help in identifying the results from the analysis history as shown in figure 3. To submit the task and proceed further just click the “Next” button.
iii. Downloading results

Upon submission of the task, a task ID would be assigned (as shown in figure 3a) to the request to generate the SFVT vector file. This task ID or the dataset name could be used to monitor the status of the task in the analysis history as shown in figure 3b.
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Figure 3b Confirmation of Task submission
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Figure 3b Analysis history menu


To download the results select the task of interest and click the task ID to proceed to the download page shown in figure 4. Download the files, those containing “SFVT_vectors.txt” in the filenames, to view the SFVT transformed data for the alleles in the input dataset. Along with the vector files there are additional files that are generated that give reports on any errors if encountered in the process. The details of the SFVT generation process, the content of the files and the errors are provided in section 3.0 and in appendix B.
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Figure 4 Files generated for download
3.0 SFVT Vector File Generation Process
This Section describes sequence feature variant type (SFVT) vector file generation process.  Individual files, one per locus, containing SFVT vectors are generated for each set of HLA allele typing data. 

In the future versions of this tool, HLA Typing data can be provided in several file formats. Currently, the input files in the format shown in Appendix A1, can be uploaded to generate the corresponding SFVT vector files. 
Before, an HLA typing data could be transformed into the SFVT vector, it is necessary to validate that the typed HLA alleles are in compliance with the latest report of the Nomenclature for Factors of the HLA System (Hyperlink it to http://hla.alleles.org/nomenclature/nomenc_reports.html). In addition to the SFVT vector file, following files are generated:

i. Allele validation output – This file is similar to the input HLA typing results file except that only the validated alleles are included and this will be the file used for generating the SFVT vector files.
ii. Allele validation summary – This is a report of the validation on the alleles in the input dataset. It contains information on the number of typed alleles that have errors and other useful information such as the number of common and rare alleles present for each HLA locus typed in the dataset
iii. SFVT generation summary – A report of any errors in the generation of SFVT vectors are presented in this summary along with information on allele summary
The following Subsections describe the validation and vector file generation process including the files that are generated.
3.1 Allele Validation—Allele Name Syntax

The valid syntaxes of an HLA allele entry are described through subsections ‘3.1.1 Valid Allele syntax’ and ‘3.1.2 Syntax descriptors’. The syntax validation process is described in subsection 3.1.3. Error messages for this process are explained in Appendix B.1 “Allele Validator Errors” and Appendix B.4 “Allele Errors”.
3.1.1 Valid Allele syntax
The valid allele syntaxes are specified in Table 1, “Valid HLA Allele Syntaxes”. In the table below, white space (spaces) can occur around any of the components.  This white space is ignored in processing.

Table 1, Valid HLA Allele Syntaxes
	Entry item
	Syntax
	Notes

	<allele_names>
	i) Full name - <hla_locus>*(3 or 4 or more digits name), e.g. “DRB1*0101”, “DRB1*010101”, “DRB1*101”
ii) Only the digits – (3 or more digits), e.g. 0101, 010101, 101
iii) Allele names with suffixes - <allele name><name_suffix> e.g. “DRB1*1613N” or “1613N”
iv) Multiple alleles - <allele_name><allele_separator><allele_name><allele_separator>…. E.g. “DRB3*0101/0202”, “0101/0202”, “DRB3*0101/0102/0203/…”                    
	For 3 or 5 digits names ‘0’ is assumed as the initial digit. If more than 5 odd number of digit names, it is assumed to be specified as is.

	<nmdp_alleles>
	<hla_locus>*<digit><digit><nmdp_code> e.g. DRB1*01TP  
	

	<gcode_alleles>
	i) Full name <hla_locus>*(4 or more digits name)<gcode_suffix> e.g. A*2601g
ii) Only the digits - (4 or more digits name)<gcode_suffix> e.g. 2601g
	

	<serological_alleles>
	i) Full name - <hla_locus>*<digit><digit> e.g. DRB1*01
ii) Only the digits – (1 or 2 digits), e.g. 01, 1
	


3.1.2 Syntax descriptors
The accepted values for the allele separator, digits, name_suffix, hla_locus are defined in Table 2, “Syntax descriptors”.  In the specification below, alphabetic characters are shown as upper-case, but all comparisons are performed in a case-sensitive manner.  Also, for <missing_allele> white space (spaces) is ignored in processing.

Table 2, Syntax descriptors
	Descriptor
	Accepted values
	Notes

	<allele_separator>
	':' or '/' or ',' or ' '
	For a given entry, only one type of separator can be used to separate alleles

	<digit>
	'0' or '1' or '2' or '3' or '4' or '5' or '6'
or '7' or '8' or '9'
	

	<gcode_suffix>
	'g'
	Standard g-code specifier suffix

	<hla_locus>
	'HLA-A' or 'A' or 'HLA-B' or 'B' 
or 'Cw' or ...
	Standard Anthony Nolan HLA locus names

	<missing_allele>
	· HLA Typing Result:  ''  
or  '-'  or  '"-"'  or  'XXXX'
· Pypop input file:  '****'
	

	<name_suffix>
	'C' or'N' or 'L' or 'S' or 'A' or 'Q'
	Standard Anthony Nolan HLA allele nomenclature suffix

	<nmdp_code>
	'AB' or 'AC' or ...
	Standard NMDP code names; these codes differ from <name_suffix> values so are distinguishable


3.1.3 Syntactic Validation
Syntactic validation determines if there is a valid entry using Table 1 and 2 above.  This validation does not determine whether or not the alleles represented by an entry are valid Anthony Nolan allele names (See Section 3.2 for description on that validation step).  If the syntax validation fails, error messages are generated and no further processing of the entry is performed.  Also, during syntactic validation processing, certain data transformations occur. For example, the alleles represented in NMDP codes will be transformed to its representative alleles.
3.2 Allele Validation—Validating Allele Names
This section describes the process of validating the allele names for conformance to Anthony Nolan allele names.  Once an allele entry has been syntactically validated, then the set of Anthony Nolan allele names represented by this entry is determined.  Any errors are reported (See Appendix B.1 “Allele Validator Errors” and Appendix B.5 “Allele Errors”).  For <nmdp_alleles> and <gcode_alleles> the alleles are looked up against the corresponding standard (see section 3.2.1 and 3.2.2). In the case of <nmdp_alleles>, a transformation into a set of alleles represented by the code is performed.  For an odd digits name entry, a two step process is followed:  a zero digit (‘0’) is prefixed to the digits and the allele is checked against the current alleles, and failing that the allele is checked in the Anthony Nolan changed names list.
3.2.1 NMDP Code Transformation

The NMDP codes are translated using the lookup table provided at the NMDP web-site http://bioinformatics.nmdp.org/HLA/allele_code_lists.html. The process to translate a code depends on whether the value of the code is a set of 2-digit or 4-digit values. For example, if the NMDP code is B*58VE, the lookup for ‘VE’ will return the value ‘01/11’.  The alleles for the code will be B*5801 and B*5811.

Another example is B*15BKVK.  The lookup for the code, ‘BKVK’, returns the value ‘1501/1501N/9502/9504’.  The alleles for this code are B*1501, B*1501N, B*9502, and B*9504.
If the NMDP code is not known, then an error is reported and the entry is not processed further.  Otherwise if the NMDP code is defined and consistent for the locus, then it is replaced in the validated file by its set of alleles.
3.2.2 G-Code Lookup

The determination of alleles for a g-code is a grouping code determined by a lookup table derived from the paper “Common and Well-Documented HLA Alleles”, Human Immunology 68, 392-417 (2007).  For example, if the g-code A*020101g is provided, then the alleles A*0201, A*02010101, A*0209, A*0243N, A*0266, A*0275, A*0283N, and A*0289 are returned.  If the g-code is not known, then an error is reported and the entry is not processed further.  The gcode is left as-is in the validated file.
3.2.3 Special Names Replacement

Special names fall into two categories:

· ‘Suggested Name’ as defined in the paper “Common and Well-Documented HLA Alleles”, Human Immunology 68, 392-417 (2007)

· ‘Code in Table’ as defined in the Anthony Nolan ambiguous typing data

In the first case, the ‘Suggested Name’ is replaced by its corresponding g-code as defined in Section 3.2.2, and in the second case the ‘Code in Table’ is replaced by the list of alleles defined in the Anthony Nolan ambiguous typing data.  This ambiguity typing data is available from the ANT web-site for the current version of the HLA allele data: http://www.ebi.aB.uk/imgt/hla/ambig.html
3.2.4 Allele Name Lookup

Once the allele names are successfully determined, they are then checked to see if they exist in the current release of the Anthony Nolan HLA dataset.  There are several cases specified in priority checking order in Table 3, “Allele Name Validation Cases” below.  Only the first case will represent a clean match.  The other cases will require further processing.  The changed allele name and deleted allele name lists specified in the table below for a given Anthony Nolan release are acquired from the Anthony Nolan web site: ftp.ebi.aB.uk/pub/databases/imgt/mhc/hla
Table 3, Allele Name Validation Cases
	Case
	Description

	Exact match
	The allele name represents exactly one current allele

	Multiple matches
	More than one current allele is matched.  This is not an error, but will be reported for further processing.

	Delete match
	The allele name matches with a deleted allele in ANT.  If the deleted allele references a replacement allele, then this is not an error, but it will be reported along with the replacement name for further processing.  If the deleted allele does not reference a replacement allele, then an error is generated.

	Change match
	The allele name matches with one of the changed names in ANT.  This usually occurs for the allele names with odd number of digits of either five (5) or seven (7).  This is not an error, but it will be reported along with the replacement name for further processing

	missing match
	None of the above categories apply.  An error is generated.


3.2.5 Examples of allele entries
The table 5, “Validation examples for allele entries” displays examples of valid and invalid entries that may occur for the HLA-A locus and the results from validation that would be performed. An error is indicated by an empty validated result in the table. Also, Table 4, “Valid allele entries for HLA-A”, illustrates the valid entries for the HLA-A locus.

Table 4 Valid allele entries for HLA-A
	Allele entry
	Alleles Represented

	A*0110
	A*0110

	0110
	A*0110

	0110/0106
	A*0110 and A*0106

	A*0110/0106
	A*0110 and A*0106

	A*2312/14/15
	A*2312, A*2314, and A*2315

	110
	A*0110

	110/106
	A*0110 and A*0106

	110/06
	A*0110 and A*0106

	A*02AMJM
	A*0201, A*0209, A*0243N, and A*0266

	A*010101g
	A*01010101 and A*0104N

	A*01XX
	All A* alleles with serological category ‘01’


Table 5 Validation examples for HLA-A allele entries
	Original Entry
	Validated Result

	010101g/A*0101
	

	0110
	0110

	0110/0106
	0110/0106

	0110/106
	

	02
	02

	0209/43N
	0209/0243N

	0294N
	0294N

	02AMJM/A*0101
	

	03
	03

	03/02
	

	0300
	03

	0300/02
	

	1010.0
	

	1010102N
	01010102N

	110
	0110

	110/0106
	0110/0106

	110/06
	0110/0106

	110/106
	

	2
	02

	2202
	

	2402101
	24020101

	294N
	0294N

	3
	03

	3/02
	

	300
	03

	300/02
	

	3013
	3013

	5101/17/21
	

	68011/0101
	680101/0101

	68011/2402101
	680101/24020101

	A*0101.1
	0101

	A*0101.1N
	

	A*0101/0200
	

	A*0101/02AMJM
	

	A*0101/A*0101011g
	

	A*0101/A*010101g
	

	A*0101/A*02
	

	A*0101/A*0200
	

	A*0101/A*0212AMJM
	

	A*0101/A*102
	

	A*0101/A*3
	

	A*0101/A*B03
	

	A*0101011g
	

	A*0101011g/A*0101
	

	A*010101g
	010101g

	A*010101g/A*0101
	

	A*010102g
	

	A*0110
	0110

	A*0110/0106
	0110/0106

	A*02
	02

	A*0200N
	

	A*020101g
	020101g

	A*02011
	020101

	A*020120
	020118

	A*0212AMJM
	

	A*0212AMJM/A*0101
	

	A*021AMJM
	

	A*02202
	022002

	A*0294N
	0294N

	A*02AMJM
	0201/0209/0243N/0266

	A*02AMJM/A*0101
	

	A*02BRHJ
	0201/0209/0243N/0266/0275/0283N/0289

	A*02N
	

	A*03
	03

	A*03/02
	

	A*0300
	03

	A*0300/02
	

	A*03013
	030103

	A*0312345678
	

	A*03BRHJ
	

	A*03VS
	0301/0320

	A*101/A*102
	

	A*10101g
	

	A*10102g
	

	A*110
	

	A*2
	

	A*200N
	

	A*20102
	020102

	A*2202
	

	A*2312/14/12/14
	2312/2314

	A*2312/14/15
	2312/2314/2315

	A*2401
	

	A*2402101/02L
	24020101/24020102L

	A*24022
	240202

	A*2901102N
	29010102N

	A*29011N
	

	A*294N
	

	A*2N
	

	A*3
	

	A*3
	

	A*3/02
	

	A*3/A*0101
	

	A*300
	

	A*300/02
	

	A*3013
	3013

	A*3021
	301102

	A*312345678
	

	A*B03
	

	A*B03/A*0101
	

	A*11XX
	11

	A*11xx
	11

	11XX
	11

	11xx
	11

	A*11XX/A*2301
	

	11XX/2301
	

	A*2301/A*11XX
	

	2301/11XX
	

	A*11xx/A*2301
	

	11xx/2301
	

	A*2301/A*11xx
	

	2301/11xx
	

	A*0102
	0102

	0102
	0102

	102
	0102

	0102/0106/0103/0110
	0102/0106/0103/0110

	0201, 0209, 0243N, 0266
	0201/0209/0243N/0266

	A*0102/A*0103/A*2612
	0102/0103/2612

	A*0104N/A*02010101
	0104N/02010101

	01010102N/010104/0117/020107
	01010102N/010104/0117/020107

	010105
	010105

	A*020170
	

	A*260101/2624/2626
	2601g

	A*02G1
	020101g

	A*7401/7402
	7401g

	A*1101/1121N
	110101g


3.3 SFVT Vector Generation

This section describes the rules and the process for the vector file generation. In the generated file, an element of the vector can be one of the following categories of values as described in Table 6, “Values of vector elements” below:
Table 6, Values of vector elements
	Vector element
Value
	Description

	Defined Type
	Exactly one variant type for the feature, for example “Hsa_HLA-DRB1_SF1_VT10”

	Type Unknown
	The sequence feature variant type is unknown due to lack of sequence information. E.g. “Hsa_HLA-DRB1_SF1_Type Unknown”

	“Null”
	Singleton allele is a NULL allele

	“No Data”
	Singleton allele in the entry for an individual is a serological code (2-digt code)

	“Ambiguous Type”
	The individual is typed with more than one allele and hence the variant type is ambiguous.


Thus, each validated allele entry is checked to see if they are typed at serological level or if it is a null allele or has multiple allele types. In either of the cases the following steps are taken:
1. Serological data (2-digit allele) always generates ‘No Data’ for the variant type of all the sequence features of that locus
2. A NULL allele (for example, A*01010102N) always generates ‘Null’ for the variant type of all the sequence features of that locus
3. For allele entries with multiple allele types, the “Ambiguous Type” is assigned for the variant type of all sequence features of that locus except for those sequence features for which the multiple alleles share a similar sequence feature variant type.

4. An allele that is neither NULL nor serological will generate a variant type (defined value) as defined by its protein (4-digit code).  For example, A*010101 will generate the sequence feature variant type for each feature assigned to the protein A*0101.  Some variant type assignments for some alleles are designated as ‘Type Unknown’ if the sequence information is unknown at any of the amino acid positions that define the sequence feature.
3.4 Vector File Generation Outputs
The vector file generation pipeline creates the following files which are described in the Subsections below:
· validated file
· validation summary
· vector files

· generation summary
3.4.1 Validated File

The uploaded input file containing the allele types for every individual in the dataset is first validated as described in section 3.2. A file is generated as a result of the validation and only the validated entries are considered for SFVT vector generation. This file has the same format as the uploaded file and is identified by the following name syntax: “<Task_ID>.allele.validation_output.txt” where <Task_ID> is the ID assigned to the task of uploading an input file and generating the SFVT vector files. The task IDs along with other related information are listed in the analysis history page. However, the allele content has been modified to represent the validated alleles as shown for few examples in table 5. An example of a validated file is illustrated in Table 8, “Example of a Validated File” below.
Table 7, Example of a Validated File

	HLA Typing Results
	
	
	
	
	
	
	
	
	
	
	
	…

	Please do not delete or edit this column
	
	
	
	
	
	
	
	
	
	
	
	…

	Column Name
	Experiment Sample User-Defined ID*
	HLA-A Allele 1
	HLA-A Allele 2
	HLA-B Allele 1
	HLA-B Allele 2
	HLA-C Allele 1
	HLA-C Allele 2
	HLA-DPA1 Allele 1
	HLA-DPA1 Allele 2
	HLA-DPB1 Allele 1
	HLA-DPB1 Allele 2
	…

	
	AB1234
	0201
	0101
	4402
	0801
	0501
	0701
	
	
	0401
	0401
	…

	
	AB2345
	0101
	
	0801
	4402
	0701
	0501
	
	
	0201
	0201
	…

	
	AB3456
	0101
	2402/2403
	0801
	3502
	0701
	0401
	
	
	0402
	0401
	…

	
	AB4567
	0201
	0202
	4901
	0801
	0701
	0701
	
	
	0301
	0401
	…

	
	AB5678
	0301/0308
	0201/0234
	2702
	4402/4419N
	020202
	0501
	
	
	0402
	0402
	….


Note that, the empty cells are replaced with an empty column, and allele names are presented numerically (no prefix) in the standard IMGT format.  Changed and deleted names are replaced by their current allele names.  NMDP codes are replaced by their IMGT allele equivalents.  Finally, any cell that contained data that could not be validated successfully is replaced by an empty cell.
3.4.2 Validation Summary

The validation summary file, Allele.validation_summary_Log.log, contains the following informational tables occurring in the summary file in the order specified in Table 8, “Informational Tables in Validation Summary”.  These tables describe the results of the validation process.
Table 8, Informational Tables in Validation Summary
	Table Name
	Description

	Version information
	This tables contains the following information:
i. Versions of the source data utilized in validating the input alleles

ii. Version of the vector file generator tool
iii. Start time of the task

	Files and species information
	This table provides the species information, the input file type and the list of generated files

	Subject Statistics
	This table provides the number of subjects present in the input data

	Summary of Error Counts by Locus
	This table provides the number of typed alleles, by locus, that were validated successfully (No Error) and unsuccessfully (Error).

	List of Errors
	This table only appears if there were errors in validating the allele data.  This table lists all errors that occurred with the following column information:
  Row Num—data row number in the file
  Row Id—the ‘subject ID’ or the ‘Experiment Sample User-Defined ID’
  Col Name—the column name in the input file identifying the locus and the allele
  Allele entry Data—the allele entry

  Err Num—the error number of the error as defined in Appendix B
  Error Message—a short error message

	Validation Notes for entries
	This table only appears if there were processing notes that occurred in validating the allele data.  This table lists all notes that occurred with the following column information:
  Row Num—data row number in the file
  Row Id—the ‘subject ID’ or the ‘Experiment Sample User-Defined ID’
  Col Name—the column name in the input file identifying the locus and the allele
  Allele entry Data—the allele entry
  Note Message—a note about the issue that occurred

	Error and Note Details by entries
	This table of information only occurs if there were errors or notes that occurred in the validation process.  The error messages that can occur in this table are specified in detail in Appendix B

	Category Errors
	This table only occurs if there were any errors.  It provides the counts of each error by error category.  The error categories and error numbers in this table correspond to those listed in Appendix B.

	Summary of Data Types By Locus
	This table defines the count of the special data types that occurred per Locus.  The data type include:
  Changed Name—a changed name as defined by IMGT
  Deleted Name—a deleted or replaced name as defined by IMGT
  G-Code—as defined in Section 2.2.2
  NMDP Code—defined by in Section 2.2.1
  Serological—a 2-digit allele only specifying the allele’s serological category
  Zero Prefix—a 3-digit allele that is missing its zero-prefix

	Summary of Common and Well-Documented (CWD) Data by Locus
	This table provides the number of CWD and rare alleles per Locus.  
Common and Well-Documented (CWD) alleles are those identified by Pedro Cano et.al.in "Common and well-documented HLA alleles: report of the Ad-Hoc committee of the american society for histocompatiblity and immunogenetics", Human Immunology, Volume 68, Issue 5, May 2007, Pages 392-417

A rare allele is an allele that is not characterized as CWD or as G-Code.

	List of Rare Alleles by Locus
	This table lists the counts of each rare allele by Locus present in the input file

	Summary of Typed Alleles by Locus
	This table provides the number of typed alleles per locus.

	Run statistics
	This table provides the actual run-time (in seconds) of the validation process.


3.4.3 Vector Files

For each HLA locus typed input dataset a single SFVT vector file is generated. The vector files are identified with the following name syntax: “<Task_ID>.<LOCUS_NAME>.SFVT_vectors.txt” where <LOCUS_NAME> is the IMGT locus name designator, for example, HLA-A and <Task_ID> is the ID assigned to the submitted SFVT generation task.
The generated SFVT vector files are text files containing tab-separated data arranged in columns.  The file format for a vector file generated from an HLA Typing Result Template file is illustrated in Table 9, “Generated Vector File Format For HLA-A” below.

Table 9, Generated Vector File Format For HLA-A
	HLA Variant Type Results
	
	
	
	
	
	…

	Column Name
	Experiment Sample User-Defined ID*
	Hsa_HLA-A_SF1 Allele 1
	Hsa_HLA-A_SF1 Allele 2
	Hsa_HLA-A_SF2 Allele 1
	Hsa_HLA-A_SF2 Allele 2
	…

	
	AB1234
	A*0201
	A*0101
	HAS_HLA-A_SF2_VT6
	HAS_HLA-A_SF2_VT1
	…

	
	AB2345
	A*0101
	No Data
	HAS_HLA-A_SF2_VT1
	No Data
	…

	
	AB3456
	A*0101
	Ambiguous Type
	HAS_HLA-A_SF2_VT1
	Ambiguous Type
	…

	
	AB4567
	A*0201
	A*0202
	HAS_HLA-A_SF2_VT6
	Type Unknown
	…

	
	AB5678
	Ambiguous Type
	Ambiguous Type
	Ambiguous Type
	Ambiguous Type
	…


3.4.4 Generation Summary

The generation summary file, SFVT.generation_summary_Log.log, contains the following informational tables occurring in the summary file in the order specified in Table 10, “Informational Tables in Generation Summary”.  These tables describe the results of the vector file generation process.
Table 10, Informational Tables in Generation Summary
	Table Name
	Description

	Version information
	This tables contains the following information:

iv. Versions of the source data utilized in generating the input alleles

v. Version of the vector file generator tool

vi. Start time of the task

	Files and species information
	This table provides the species information, the input file type and the list of generated files

	Subject Statistics
	This table provides the number of subjects that occurred in the file

	Summary of Error Counts by Locus
	This table provides the number of typed alleles, by locus, that were validated successfully (No Error) and unsuccessfully (Error).

	Number of Sequence Feature Variant Types (SFVTs) defined per Locus
	This table provides the number of sequence feature variant types defined per locus for each data type. The data types are as defined in Table 6. They are: 
  Ambiguous Type
  Defined Type
  No Data
  Null
  Unknown Type

	Summary of Data Types by Locus
	This table provides the number of typed alleles of different data types per locus. The data types are:
  NULL Allele—a NULL allele as defined by IMGT
  Serological—a 2-digit allele only specifying the allele’s serological   

  category
  Missing SFVT Data—alleles whose variant type information is not  

  yet computed

	Summary of Typed Alleles by Locus
	This table provides the number of typed alleles per locus.

	List of Errors
	This table only appears if there were errors in validating the allele data.  This table lists all errors that occurred with the following column information:
  Row Num—data row number in the file
  Row Id—the ‘subject ID’ or the ‘Experiment Sample User-Defined ID’
  Col Name—the column name in the input file identifying the locus and the allele
  Allele entry Data—the allele entry

  Err Num—the error number of the error as defined in Appendix B
  Error Message—a short error message

	Error and Note Details by entries
	This table of information only occurs if there were errors or notes that occurred in the validation process.  The error messages that can occur in this table are specified in detail in Appendix B

	Category Errors
	This table only occurs if there were any errors.  It provides the counts of each error by error category.  The error categories and error numbers in this table correspond to those listed in Appendix B.

	Validation Notes for entries
	This table only appears if there were processing notes that occurred in validating the allele data.  This table lists all notes that occurred with the following column information:
  Row Num—data row number in the file
  Row Id—the ‘subject ID’ or the ‘Experiment Sample User-Defined ID’
  Col Name—the column name in the input file identifying the locus and the allele
  Allele entry Data—the allele entry
  Note Message—a note about the issue that occurred

	Run statistics
	This table provides the actual run-time (in seconds) of the validation process.


APPENDIX A HLA File Content Formats
This Appendix illustrates acceptable formats for the HLA Typing Result data file formats.  Currently, the formats include:  ImmPort HLA Typing Result template.

A.1
HLA Typing Results Template
The HLA Typing Result Template format is prescribed by the ImmPort upload system as the format for accepting HLA typing results.  The format is illustrated in Table A.1, “HLA Typing Result Template Format”. It should be noted that the template uses “allele 1” and “allele 2” to refer the allele types at the homologous chromosomes.  
Table A.1, HLA Typing Result Template Format
	HLA Typing Results
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Please do not delete or edit this column
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Column Name
	Experiment Sample User-Defined ID*
	HLA-A Allele 1
	HLA-A Allele 2
	HLA-B Allele 1
	HLA-B Allele 2
	HLA-C Allele 1
	HLA-C Allele 2
	HLA-DRB1 Allele
1
	HLA-DRB1 Allele
2
	HLA-DPA1 Allele 1
	HLA-DPA1 Allele 2
	HLA-DPB1 Allele 1
	HLA-DPB1 Allele 2
	HLA-DQA1 Allele
1
	HLA-DQA1 Allele 
2
	HLA-DQB1 Allele
1
	HLA-DQB1 Allele
2

	
	3600
	-
	-
	-
	-
	-
	-
	0101
	0301
	-
	-
	-
	-
	0101
	0501
	0501
	0201

	
	3601
	-
	-
	-
	-
	-
	-
	0701
	1501
	-
	-
	-
	-
	0102
	0201
	0602
	0201


APPENDIX B Validation Pipeline Error Messages
There is several error categories defined for the validation pipeline.  These categories are defined by a numeric range as follows in Table B.1, “Error Message Categories”.  Errors messages for each category are specified in the subsections below.  The notation, ‘__N__’, represents the position of the explicit value for a given error.
Table B.1, Error Message Categories
	Error Category
	Error Number

	Allele Validator
	100000

	Tools
	200000

	HLA File
	300000

	Allele
	600000

	Lookup Tables Manager
	900000


B.1
Allele Validator Errors

The Allele Validator error messages are specified in Table B.2, “Allele Validation Error Messages”.  These errors are not immediately fatal since they are registered (written to the log-file and counted).  Anyone of these error messages will cause validation to ultimately fail at the end of the validation processing step.

Table B.2, Allele Validation Error Messages
	Message Number
	Error Message

	100006
	Allele cell component is a gcode with odd-number of digits

  locus_name = __1__

  cell comp  = __2__

  Type       = __3__

	100007
	Allele cell component is an NMDP code without two-digits

  locus_name = __1__

  cell comp  = __2__

  Type       = __3__

	100008
	Allele cell component has an odd (1 or 3) number of digits

  Cell comp = __1__

	100009
	Allele cell component is a serological component

  Cell comp = __1__

	100010
	First NMDP 4-digit code has different first 2-digits than cell

  cell        = __1__

  cell digits = __2__

  Nmdp data   = (__3__)

	100011
	Gcode is not in the recognized list of gcodes
  Cell = __1__

	100012
	Allele cell component has a locus prefix and two digits

  Cell comp = __1__

	100013
	Allele cell component not found in current alleles

  locus = __1__

  Comp  = __2__

	100014
	Allele cell component not found in current alleles, but

its first __3__ digits are present for alleles in locus

  locus = __1__

  comp  = __2__

	100015
	Allele cell component has odd-number of digits and is not changed

  locus = __1__

  comp  = __2__

	100017
	Allele cell skipped, since main component is full name with

an odd (1 or 3) number of digits

  cell comp = __1__

	100018
	Allele cell skipped, since serological alleles cannot have an allele suffix
  cell comp = __1__

	100019
	Allele cell skipped, since cell contains multiple serological alleles
  cell      = __1__

  main comp = __2__

	100021
	Allele cell skipped, since multi-allele cell contains a gcode
  cell      = __1__

  cell type = __2__

  main comp = __3__

	100022
	Allele cell component has been deleted, but not replaced

  comp = __1__

	100023
	Multi-allele cell contains an NMDP code
  comp = __1__

	100024
	Multi-allele cell contains a gcode
  comp = __1__

	100025
	Allele cell skipped, since multi-allele cell contains an NMDP code
  cell      = __1__

  cell type = __2__

  main comp = __3__


B.2
Tools Errors
Tools errors are always fatal except for file writing errors which are only registered—200006 & 200007.  Table B.3, “Tools Error Messages” provides the specific error messages.

Table B.3, Tools Error Messages
	Message Number
	Error Message

	200001
	HLA File Type unknown

  hlaFileType = __1__

	200002
	Cannot evaluate string
  eval_status = __1__

  Eval_str    = __2__

	200003
	HLA Object Type unknown

  objectType = __1__

	200004
	Unknown file type (not tab-separated, '.txt’,
nor Excel spreadsheet,'.xls')

  file = __1__


B.3
HLA File Errors
HLA File errors are always fatal.  Table B.4, “HLA Error Messages” provides the specific error messages

Table B.4, HLA File Error Messages
	Message Number
	Error Message

	300001
	HLA Locus Name is not defined for taxon

  locus_name = __1__

  taxon_id   = __2__

	300002
	File type incorrect or did not find locus names

  file type          = __1__

  file type checked  = __2__

  header val         = __3__

  header val checked = __4__

	300003
	Filename is not tab-separated (ie, suffix '.txt')

  source = __1__

  file   = __2__

	300004
	Error opening tab-separated file to write data

  source = __1__

  file   = __2__

	300005
	Unknown file type

  file type = __1__


B.4
Allele Errors
The Allele error messages are specified in Table B.5, “Allele Error Messages”.  These errors are not immediately fatal since they are registered (written to the log-file and counted).  Anyone of these error messages will cause the either validateAlleles.pl or disambiguateAlleleNames.pl script to ultimately fail at the end of the processing step.

Table B.5, Allele Error Messages
	Message Number
	Error Message

	600001
	Validated file is not tab-separated (.txt)

  file = __1__

	600002
	Allele cell component does not conform expected syntax

  locus_name = __1__

  cell comp  = __2__

	600003
	Allele cell component does not have an expected type

  locus_name = __1__

  cell comp  = __2__

	600004
	Allele cell component does not conform to expected length

  locus_name   = __1__

  cell comp    = __2__

  Digit length = __3__

	600005
	Allele cell skipped, since cell has syntax errors

  cell       = __1__

  cell type  = __2__


B.5
Lookup Table Manager Errors
The Lookup Table Manager errors are specified in Table B.6, “Lookup Table Manager Error Messages”.  These errors are not immediately fatal since they are registered (written to the log-file and counted).  Anyone of these error messages will cause the prevalidateAlleleNames.pl or disambiguateAlleleNames.pl script to ultimately fail at the end of the processing step.

Table B.6, Lookup Table Manager Error Messages
	Message Number
	Error Message

	900001
	Cannot instantiate lookup table object

  eval_status = __1__

  eval_str    = __2__
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