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Allorecognition of Transplants Leads to Poor Outcomes

Activates the immune system

Causes immune cell mediated organ damage 

Anti-rejection medications attenuate but cannot 
reverse immune response

Prevent by matching donors to recipients

Mismatches Have Many Forms:
• Immunogenic HLA polymorphisms 
• Non-HLA antigens recognized as non-self
• Absence of self-antigens

DPB1 Harbors an Immunogenic Polymorphism at Codon 96 

From Case 1 of Morris et al, 2024

Immunogenicity is well established for 
polymorphisms in Exon 2 of DPB1

Exon 3 polymorphisms are understudied and 
not captured by all HLA testing platforms

Codon 96 is in Exon 3 and harbors an 
AAG>AGG single-nucleotide polymorphism 
(SNP) substituting Arginine (R) for Lysine (K)

The substitution yields structurally distinct 
96K/R epitopes that homozygous transplant 
recipients can form alloantibodies against

Alloantibodies against 96K/R are detectable 
by single antigen beads in sera from post-
transplant patients 

Important to know donor alleles in the context 
of a patient’s antibodies to 96K/R

RESULTS

Determine whether HLA sequencing using the CareDX short 
read and GenDx long read platforms resolves 96K/R 
polymorphism in DPB1. 

AIM

From Callemeyn et al, 2023

Aligned Short Reads Generated Using CareDx and 
Illumina MiSeq Resolve SNP at Codon 96 of DPB1

• HLA sequencing resolves 96K/R in DPB1 using 
either short or long read NGS

• Allele pairs called from long read data by NGS 
Engine® are less ambiguous than calls made using 
short read data by Alloseq Assign

• Results from both methods accurately represent 
96K/R when alleles are reported

• Reporting alleles from AlloSeq Assign by G or P 
group mischaracterizes 96K/R despite sequencing 
reads accurately resolving the underlying SNP 

CONCUSIONS

Reporting Alleles by P-Group in Alloseq Assign 
Misrepresents 96K/R

Allele Pairs Assigned by NGSEngine® Analysis of Long 
Reads Accurately Reflect 96K/R Status

WORDS

Specimens: DNA from seven deceased donors.

Short-read HLA sequencing using CareDX: Libraries 
generated by tagmentation, barcoding, and hybrid 
capture. NGS performed using Illumina MiSeq.

Long-read HLA sequencing using GenDx: Libraries 
generated by long amplicon PCR and adapter ligation. 
NGS performed on Oxford Nanopore (ONT) MinION.

Analysis: (1) Manual inspection of aligned reads (2) 
AlloSeq Assign from CareDx (3) NGS Engine® from 
GenDx (4) Reference sequences of reported alleles 
viewed in the IPD-IMGT/HLA database.

METHODS

Donor 1

Donor 2

Donor 1

Donor 2

Aligned Long Reads Generated Using GenDx and 
ONT MinION Resolve SNP at Codon 96 of DPB1

Illumina MiSeq Reads at Codon 96 of DPB1

Sample "AAG" (K) "AGG" (R) 
96K/R Determined by 

Manually Inspecting Reads

Donor 1 51% 49% Heterozygous

Donor 2 95% 1% Homozygous, K

Donor 3 44% 56% Heterozygous

Donor 4 54% 45% Heterozygous

Donor 5 100% 0% Homozygous, K

Donor 6 50% 49% Heterozygous

Donor 7 43% 57% Heterozygous

ONT MinION Reads at Codon 96 of DPB1

Sample "AAG" (K) "AGG" (R) 
96K/R Determined by 

Manually Inspecting Reads

Donor 1 58% 42% Heterozygous

Donor 2 100% 0% Homozygous, K

Donor 3 60% 39% Heterozygous

Donor 4 59% 40% Heterozygous

Donor 5 100% 0% Homozygous, K

Donor 6 52% 47% Heterozygous

Donor 7 58% 41% Heterozygous

NGS Engine® Allele Assignments
Concordance With 

NGS ReadsSample
Allele 1

(Codon 96)
Allele 2

(Codon 96)

96K/R Based on 
Sequence of 

Reported Alleles

Donor 1
DPB1*02:01:02:02 

("AGG" - R)
DPB1*417:01:02 

("AAG" - K) Heterozygous Yes

Donor 2
DPB1*01:01:01:02 

("AAG" - K)
DPB1*584:01:02:02 

("AAG" - K) Homozygous, K Yes

Donor 3
DPB1*01:01:01:02 

("AAG" - K)
DPB1*02:01:02:36

("AGG" - R) Heterozygous Yes

Donor 4
DPB1*02:01:02:08 

("AGG" - R)
DPB1*03:01:01:01 

("AAG" - K) Heterozygous Yes

Donor 5
DPB1*11:01:01:01 

("AAG" - K)
DPB1*584:01:02:02 

("AAG" - K) Homozygous, K Yes

Donor 6
DPB1*02:02:01:02 

("AGG" - R)
DPB1*05:01:01:03 

("AAG" - K) Heterozygous Yes

Donor 7 DPB1*01:01:01:02 
("AAG" - K)

DPB1*40:01:01:03 
("AGG" - R) Heterozygous Yes

Allele Pairs Called by AlloSeq Assign
Concordance 

With NGS 
ReadsSample

Allele 1
(Codon 96)

Allele 1, 
alternate

(Codon 96)

Allele 2
(Codon 96)

Allele 2, 
alternate

(Codon 96)

96K/R Based on 
Sequence of 

Reported Alleles

Donor 1 DPB1*02:01:02 
("AGG" - R)

DPB1*352:01:02 
("AAG" - K)

DPB1*417:01:02 
("AAG" - K)

DPB1*162:01:01 
("AGG" - R) Heterozygous Yes

Donor 2
DPB1*01:01:01 

("AAG" - K) -
DPB1*584:01:02 

("AAG" - K) - Homozygous, K Yes

Donor 3
DPB1*01:01:01 

("AAG" - K)
DPB1*162:01:02

("AGG" - R)
DPB1*02:01:02

("AGG" - R)
DPB1*461:01

("AAG" - K) Heterozygous Yes

Donor 4 DPB1*02:01:02 
("AGG" - R)

DPB1*352:01:02 
("AAG" - K)

DPB1*03:01:01 
("AAG" - K)

DPB1*124:01:01 
("AGG" - R) Heterozygous Yes

Donor 5 DPB1*11:01:01 
("AAG" - K) - DPB1*584:01:02 

("AAG" - K) - Homozygous, K Yes

Donor 6 DPB1*02:02:01 
("AGG" - R)

DPB1*547:01 
("AAG" - K)

DPB1*05:01:01 
("AAG" - K)

DPB1*744:01 
("AGG" - R) Heterozygous Yes

Donor 7
DPB1*01:01:01

("AAG" - K)
DPB1*162:01:02

("AGG" - R)
DPB1*40:01:01

("AGG" - R)
DPB1*745:01 

("AAG" - K) Heterozygous Yes

Alleles Reported by G-Group in Alloseq Assign
Concordance 

With NGS ReadsSample Allele 1
(Codon 96)

Allele 2
(Codon 96)

96K/R Based 
on G-Group 
Sequences

Donor 1 DPB1*02:01:02G 
("AGG" - R)

DPB1*01:01:02G 
("AAG" - K) Heterozygous Yes

Donor 2 DPB1*01:01:01G 
("AAG" - K)

DPB1*39:01:01G 
("AGG" - R) Heterozygous No

Donor 3 DPB1*01:01:01G
("AAG" - K)

DPB1*02:01:02G
("AGG" - R) Heterozygous Yes

Donor 4
DPB1*02:01:02G

("AGG" - R)
DPB1*03:01:01G 

("AAG" - K) Heterozygous Yes

Donor 5
DPB1*11:01:01G 

("AAG" - K)
DPB1*39:01:01G 

("AGG" - R) Heterozygous No

Donor 6 DPB1*02:02:01G 
("AGG" - R)

DPB1*05:01:01G
("AAG" - K) Heterozygous Yes

Donor 7 DPB1*01:01:01G
("AAG" - K)

DPB1*40:01:01G 
("AGG" - R) Heterozygous Yes

Alleles Reported by P-Group in Alloseq Assign
Concordance 

With NGS 
ReadsSample

Allele 1
(Codon 96)

Allele 2
(Codon 96)

96K/R Based on 
P-Group 

Sequences

Donor 1 DPB1*02:01P 
("AGG" - R)

DPB1*01:01P 
("AAG" - K) Heterozygous Yes

Donor 2 DPB1*01:01P 
("AAG" - K)

DPB1*39:01P
("AGG" - R) Heterozygous No

Donor 3
DPB1*01:01P

("AAG" - K)
DPB1*02:01P

("AGG" - R) Heterozygous Yes

Donor 4
DPB1*02:01P

("AGG" - R)
DPB1*03:01P 

("AAG" - K) Heterozygous Yes

Donor 5
DPB1*11:01P

("AAG" - K)
DPB1*39:01P

("AGG" - R) Heterozygous No

Donor 6 DPB1*02:02P 
("AGG" - R)

DPB1*05:01P
("AAG" - K) Heterozygous No

Donor 7 DPB1*01:01P
("AAG" - K)

DPB1*40:01P
("AGG" - R) Heterozygous Yes
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