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Goals for this presentation

For users of the CDCB database to understand:

1. Where to find both pedigree and genomic conflicts

2. How incorrect pedigree data can cause genomic 

conflicts

3. How to troubleshoot when pedigree fixes for genomic 

conflicts fail 



Pedigree Errors Genomic Conflicts

Preventing an 
evaluation



From the CDCB Evaluations Presentation…

• A Usable genotype (Use=Y) is a genotype that:

1. Has passed quality control checks

2. Does not have a sex conflict with the animal’s pedigree

3. Does not have genomic conflicts with close relatives 

that make the animal’s pedigree appear unreliable



Pedigree Errors and Genomic Conflicts

• Genotype determines animals X, Y, and 

Z are all related, but who was born first? 

• Relies on accurate pedigree birth dates, 

multi-birth codes (MBCs), and 

parentage



Pedigree Errors and Genomic Conflicts

• Pedigree data can come from many sources:

You are here



Pedigree Errors and Genomic Conflicts

• Other phenotypic data such as breeding, 

calving, and lactation data provided by 

DRPCs can interact with pedigrees

• Pedigree, phenotypic, and genotypic data 

should all agree



Processing of Pedigrees

• Pedigrees submitted by nominators CDCB via FTP or 

WebConnect arrive in Format 1 or Format 1G records

• General Format 1 structure (first 99 bytes): 

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Format_1

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Format_1


Processing of Pedigrees

General Format 1 structure (first 99 bytes): 

Byte Position(s): 2
Definition: Sex Code
Example: F
Other information: F = Female, M = Male



Processing of Pedigrees

General Format 1 structure (first 99 bytes): 

Byte Position(s): 3-19
Definition: Animal ID
Example: HO840003282837717
Other information: Breed Code (3-4)

Country Code (5-7)
Unique 12-byte ID (8-19)



Processing of Pedigrees

General Format 1 structure (first 99 bytes): 

Byte Position(s): 20-36
Definition: Sire ID
Example: HO840003218556317
Other information: Breed Code (20-21)

Country Code (22-24)
Unique 12-byte ID (25-36)



Processing of Pedigrees

General Format 1 structure (first 99 bytes): 

Byte Position(s): 37-53
Definition: Dam ID
Example: HO840003149596913
Other information: Breed Code (37-38)

Country Code (39-41)
Unique 12-byte ID (42-53)



Processing of Pedigrees

General Format 1 structure (first 99 bytes): 

Byte Position(s): 54-70
Definition: Cross-reference
Example: Blank
Other information: Breed Code (54-55)

Country Code (56-58)
Unique 12-byte ID (59-70)



Processing of Pedigrees

General Format 1 structure (first 99 bytes): 

Byte Position(s): 71-78
Definition: Birth Date
Example: 20240307
Other information: YYYYMMDD format



Processing of Pedigrees

General Format 1 structure (first 99 bytes): 

Byte Position(s): 91
Definition: MBC
Example: 3
Other information: Valid values 1-6



Processing of Pedigrees

• The ID of the animal is checked:

• Novel IDs create new internal keys

• Existing IDs checked against existing CDCB pedigree

• Pedigree parentage is checked with birth date and MBC so 

that it makes sense in the context of “available data”



Processing of Pedigrees

• Examples of other potentially “Available data” are

• Birth dates of parents

• Breeding and lactation data of the dam

• Birth dates and MBCs of siblings

• Existence of other pedigrees with identical parentage and 

birth date information



Processing of Pedigrees

• Outcomes of pedigree processing:

• Pedigree is successfully stored/updated – no errors returned

• Incoming pedigree does not agree with available data parts, of it  

were “changed” to store the pedigree 

• For existing IDs, updates to pedigrees may be “rejected” if there 

are too many differences



Processing of Pedigrees

• Outcomes of pedigree processing:

• In some instances you will be “notified” if pedigrees are stored in an 

unusual way

• Ex. Two IDs/animals being merged because an submitted pedigree 

had identical parentage and birth date information 

• Notifies, changes, and rejections reported in error files



Where to find Pedigree Errors

• FTP files: files processed from previous dates are zipped 

in YYYYMMDD.zip

• X.1EX – Pedigree errors Format 1 files

• notify_VAL.X – Nomination verifications, Y or N

• notify_ERR.X – Pedigree errors generated from 1G, presented in a 

human-readable format



Errors in a 1E file: 

Errors in a notify file:











*Will show the most recent format 1 submission errors – does not 
show previously submitted errors







Looking at Pedigree Errors

• Disposition Code: Designation of the error

• Notify or N, an information notice, record accepted

• Change or C, information was changed by CDCB 

system, record continued down pipeline

• Rejected or R, part or all of the record was rejected 





Looking at Pedigree Errors

• ID usually indicates the ID of the animal in conflict

• Herd can indicate the herd code in conflict*

• Source indicates the source of the data in conflict 

• Date usually indicates the Date in conflict

*Not usually relevant for Format 1 submissions



Processing Genotypes 

• When genotypes are loaded they are pre-assigned to an 

animal with a pedigree at CDCB already

• After genotype passes quality checks, it is checked against:

1. Known Pedigree Relatives

2. Known Clones

3. And then new relationships are discovered 



Pedigree Errors

Genomic Conflicts

vs



Where to find Genomic Errors

• Genomic errors that are generated when a batch is 

loaded: 

$LAB.batchname.$NOM.zip containing

$NOM_Genomic_Errors.csv

• Genomic errors from –o jobs can be found after 

processing if animals were reprocessed:

$NOM_Genomic_Errors_YYYYMMDD.csv



Where to find Genomic Errors

Requester_ID,ID18,Sample_ID,Animal_Name,Error_code,Error,Other_ID,Other_Name,Source,Use_Ind,Load_Date

Nominator,HO840F003260134350,Sample123, ,N3,Sire conflict,HO840M003223868846,OCD GAMEDAY FRAMPTON-ET,N,N,20240726

Contents of a $NOM_Genomic_Errors.csv: 

When her genotype was loaded, animal 

HO840F003260134350 had an N3 Sire Conflict found













Submitting a Fix_FMT1 via WebConnect



Submitting a Fix_FMT1 via WebConnect



Submitting a Fix_FMT1 via WebConnect

• Limitations with Fix_FMT1:

• Fix_FMT1 can only submit one change at a time

• WebConnect is limited for the record types that can be 

submitted to resolve genomic conflicts



Submitting Fixes via FTP

General Format 1 structure (first 99 bytes): 

Byte Position(s): 88
Definition: Format Record Type
Example: P
Other information:



Can ALL be 

submitted via 

Format 1 in the FTP:



Can’t be submitted 

via WebConnect:



Submitting Fixes via FTP

General Format 1 structure (first 99 bytes): 

Byte Position(s): 89
Definition: Verification Code
Example: 0
Other information: Can be used in certain 
cases to “verify” sent information is correct



Submitting Fixes via Format 1

• Reminder: Can only make one change to the 

pedigree per record

• Can submit multiple records for one animal to 

make gradual changes to a pedigree



Submitting Fixes via Format 1

• Some changes require verification codes to go 

through, outlined in these wiki pages:

• Corrections to Pedigrees: https://redmine.uscdcb.com/projects/cdcb-

customer-service/wiki/Corrections_to_pedigree

• Birth Date Rules: https://redmine.uscdcb.com/projects/cdcb-customer-

service/wiki/Birth_Date_Rules

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Corrections_to_pedigree
https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Corrections_to_pedigree
https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Birth_Date_Rules
https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Birth_Date_Rules


Correcting Pedigree/Genomic Conflicts

• Common Genomic Errors that may require more 

complex pedigree fixes:

• O6: MGS Unlikely

• P2: Non-pedigree Relative Close Birth

• O2: Duplicate/N9: Discovered Clones

Progeny

Sire

Dam

PGS

PGD

MGS 

MGD 



O6: MGS Unlikely

• The MGS has been found Unlikely

• Can be resolved by correcting the dam’s sire OR 

Blanking the dam

• But what if the dam is confirmed? 

Progeny

Sire

Dam

PGS

PGD

MGS 

MGD 

X















O6: MGS Unlikely

• If the dam is confirmed, investigate the dam’s 

pedigree 

• If the dam’s pedigree requires 

corrections, they will need to be 

resolved for the Progeny to receive 

an evaluation
X

Progeny

Sire

Dam

PGS

PGD

MGS 

MGD 



P2: Non-pedigree Relative Close Birth 

• A Parent-Progeny relationship has been identified, 

but the birth dates are too close

• Birth Date of Parent Incorrect

• Birth Date of Progeny Incorrect

• MBC of Progeny Incorrect

Progeny

Sire

Dam



P2: Non-pedigree Relative Close Birth



P2: Non-pedigree Relative Close Birth 

MBC does change the threshold for the number of days 

between parent and progeny birth dates:

• MBC=1, birth >548 days from parents, 457-548 days with 

verification

• MBC=3, birth >304 days from dam birth date with verification

• MBC=6, implant date within 60 days of dam birth date

Birth Date Rules: https://redmine.uscdcb.com/projects/cdcb-
customer-service/wiki/Birth_Date_Rules

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Birth_Date_Rules
https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Birth_Date_Rules


P2: Non-pedigree Relative Close Birth 

• General Rule: Birth date can only be changed by 90 

days at a time – may require multiple records 

• If an animal has progeny or lactation data, the new 

birth date must agree 

Before



P2: Non-pedigree Relative Close Birth 

• If you are unable to move the birth date to the 

confirmed birth date – Don’t Panic Check the Errors!

• Likely there is lactation data or another animal in 

conflict preventing the change





P2: Non-pedigree Relative Close Birth 

Potential Progeny
ID: HO840F003287672539
Birth Date: 2022-12-14
MBC: 3

Potential Sire

ID: HO840003242205975
Birth Date: 2021-09-14
MBC: 3

Potential Dam

ID: HO840003255309314
Birth Date: 2022-07-03
MBC: 3

456 days

164 days



AI Sire pedigrees are 
very accurate

Investigate the dam



Dam

Dam also has other confirmed progeny



Birth Date of the potential progeny is 
most likely incorrect



O2: Duplicate/N9: Discovered Clones

• O2: Duplicate; two identical genotypes are assigned to 

animals with different pedigree parentage

• N9: Discovered Clones; two identical genotypes are 

assigned to animals with similar pedigrees and no clone 

record has been established

2

=
1



O2: Duplicate/N9: Discovered Clones

• At CDCB, clone records/relationships do not always 

indicate animals resulting from cloning

• Having a clone record in the database means that the 

two animals share identical DNA

DNA ID Clone

=
Origin Animal



O2: Duplicate/N9: Discovered Clones

• Examples of animals that would have a clonal relationship 

at CDCB:

• Identical twins: both animals with MBC=2 and same birth date

• Animals resulting from embryo transfer split in vitro or in utero: 

both animals with MBC=4, birth dates expected to be close

• An origin animal and its clone: origin animal can have any MBC and 

clone would have MBC=5. Origin animal is logically older



O2: Duplicate/N9: Discovered Clones

• Because clone’s have identical DNA we expect that 

their pedigrees:

1. Have the same parentage

2. Have MBCs that would spawn animals with identical DNA

3. Have birth dates that logically make sense with the 

assigned MBCs



O2: Duplicate/N9: Discovered Clones

• Before trying to create a clone record consider:

• Is this one animal tested under two different IDs?

• Is one of the genotypes incorrectly assigned to a 

different ID? 

• Why wasn’t a clone record created automatically?



O2: Duplicate/N9: Discovered Clones

• For an in depth explanation of the situations where 

clone records are automatically applied see:

• Dealing with Clone Records: 

https://redmine.uscdcb.com/projects/cdcb-customer-

service/wiki/Dealing_with_clone_records

https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Dealing_with_clone_records
https://redmine.uscdcb.com/projects/cdcb-customer-service/wiki/Dealing_with_clone_records


Conclusions

• Pedigree conflicts are very closely related to genomic 

conflicts 

• If you are having problems fixing a genomic conflict, 

check the errors returning on the pedigree

• If you need help investigating an in-depth conflict, please 

open a ticket on Redmine for CDCB help! 



Thank you for your attention!
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