
INTRODUCTION 

The BAG Diagnostics HISTO SPOT® HLA AB kits utilize validated ELISA-
based biochips with recombinant HLA single antigens (SAs) for the detec-
tion of HLA antibodies in a fully automated assay. To evaluate eplet integrity 
of the SAs, 29 human monoclonal antibodies (hmAbs) - previously charac-
terized by the scientifi c community via single antigen bead assays and/or 
complement dependent cytotoxicity tests – were tested across 98 class I and 
80 class II SAs on the HISTO SPOT® HLA AB chips, respectively. Reaction 
patterns were analyzed with the novel HISTO MATCH eplet tool. 

AIMS  

The aim of the project was to evaluate the reaction patterns for a defi ned set 
of confi rmed and non-confi rmed eplets by using a panel of well-characterized 
hmAbs. Reaction patterns from HISTO SPOT® HLA AB microarrays were com-
pared to published hmAb-binding data sets generated by SAB and CDC as-
says. This study was designed to evaluate the protein quality of immobilized, 
recombinant class I and class II SAs in order to assess epitope presentation 
and antibody recognition for HISTO SPOT® HLA AB kits. 

METHODS  

Reaction pattern were analyzed using the eplet tool in the HISTO MATCH 
v.4.4.1 interpretation software. The eplet database of the software mirrors the 
updated list of confi rmed eplets from the HLA Eplet Registry (https://www.
epregistry.com.br/). The HISTO MATCH software allows users to highlight all 
HLA antigens which are supposed to be positive with a given eplet and com-
pares the data set to the actual result.

HISTO MATCH EPLET TOOL (HM v.4.4.1) 

RESULTS I – Analysis for concordance  

Table 1: Overview on the level of concordance for hmAb binding between 
HISTO SPOT® HLA AB kits and SAB assays. hmAb clone name, antibody 
isotype, hmAb-associated eplet and results for concordance are indicated.  

Screening of immobilized, recombinant HLA class I / II single antigens with human 
monoclonal antibodies indicates high structural integrity of the investigated eplets 
on HISTO SPOT® microarrays
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RESULTS I - continued  

Table 1 (continued):

RESULTS II – Correlation of signal to sequence  

Figure 2: Reactivity analysis for MUL2C6 and BRO11F6. Left table indicates the HLA anti-
gens on the microarray detected (expectantly detected vs. actually detected) by MUL2C6 
and BRO11F6. Respective image of HLA Cl. I microarray developed with MUL2C6 (on top) 
and BRO11F6 (on bottom) on MR.SPOT® 2.0 Processor is shown. The top right table indi-
cates the background corrected MCI values for the respective HLA antigens. Relevant sur-
face-exposed residues for the HLA antigen/ mAb interactions are depicted, highlighting the 
importance of residue difference at position 150 and 151 for the two investigated hmAbs. 
The top right table indicates the background corrected MCI values for the respective HLA 
antigens. Relevant surface-exposed residues for the HLA antigen/ mAb interactions are 
depicted, highlighting the importance of residue difference at position 150 and 151 for the 
two investigated hmAbs. 

SUMMARY OF FINDINGS  

•  Results demonstrate a good concordance between theoretical and 
 observed binding patterns for both class I and class II eplets, confi rming  
 accurate epitope presentation and antibody recognition.

•  The assay distinguished subtle amino acid differences, as refl ected 
 by shifts in Mean Colour Intensity (MCI) values for critical eplets. 

•  Our fi ndings align with previous studies validating general concordance   
 between HISTO SPOT® HLA AB and SAB assays in identifying HLA 
 antibodies. This study highlights the utility of HISTO SPOT® HLA AB 
 microarrays, combined with HISTO MATCH software, as a sensitive and  
 reliable tool for eplet verifi cation in both research and clinical applications.

•  Major learning: Additional information e.g. on self eplets is sometimes   
 needed to understand reactions patterns
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The BAG Diagnostics HISTO SPOT® HLA AB kits utilize validated ELISA-based biochips with
recombinant HLA single antigens (SAs) for the detection of HLA antibodies in an automated assay. To
evaluate eplet integrity of the SAs, 29 human monoclonal antibodies (hmAbs) - previously
characterized by the scientific community via single antigen bead assays and/or complement
dependent cytotoxicity tests were tested across 98 class I and 80 class II SAs on the HISTO SPOT®

HLA AB chips. Reaction patterns were analyzed with the novel HISTO MATCH eplet tool.
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The aim of the project was to evaluate the reaction patterns of a defined set of confirmed and non-
confirmed eplets by using a panel of well-characterized hmAbs. Reaction patterns from HISTO SPOT®

HLA AB microarrays were compared to published hmAb-binding data sets based on SAB and CDC
assays. This study was designed to evaluate the protein quality of immobilized, recombinant class I
and class II SAs in order to evaluate accurate epitope presentation and antibody recognition for HISTO
SPOT® HLA AB kits.

• Results demonstrate a good concordance between theoretical and observed binding patterns for
both class I and class II eplets, confirming accurate epitope presentation and antibody recognition.

• The assay distinguished subtle amino acid differences, as reflected by shifts in Mean Colour
Intensity (MCI) values for critical eplets.

• Our findings align with previous studies validating general concordance between HISTO SPOT®

HLA AB and SAB assays in identifying HLA antibodies. This study highlights the utility of HISTO
SPOT® HLA AB microarrays, combined with HISTO MATCH software, as a sensitive and reliable
tool for eplet verification in both research and clinical applications.

• additional information e.g. on self eplets is sometimes needed to understand reactions patterns
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AIMS

Reaction patterns were analyzed using the eplet tool in the HISTO MATCH v.4.4.1 interpretation
software. The eplet database of the software mirrors the updated list of confirmed epitopes from the
HLA Eplet Registry (https://www.epregistry.com.br/). The software allows users to highlight all HLA
antigens which are supposed to be positive with a given eplet and compares the data set to the actual
result.
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Figure 1: Reactivity profile for hmAb-MUS4H4 shown in HM v.4.4.1 eplet tool. 

Result of analysis: 

▪ All strong positive reactions
of the hmAb MUS4H4 for
the associated eplets are
fully covered and were
successfully classified by
the software.

RESULTS I - continued 
Table 1 (continued):

RESULTS II – Correlation of signal to sequence
Figure 2: Reactivity analysis of KAL3D5 and MUS4H4 with Bw4-associated eplets. Table below showing
the Bw4 molecules on the microarray, which were detected by KAL3D5 and/or MUS4H4. The background
corrected MCI values for the antigens and controls are shown in the MCI column. Relevant surface-
exposed residues for the selected antigens are depicted, indicating the residue difference at position
80I/T and different amino acid dependencies for the two investigated hmAbs. HLA Cl. I microarray
developed with KAL3D5 on Mr. Spot 2.0 processor is shown on the top right. Structure indicates eplet
80ERTLR in blue (PBD file 3l3i). HLA Cl. I microarray developed with MUS4H4 on Mr. Spot 2.0 processor
is shown on bottom right. Structure highlights eplet 80ERILR in blue 8PBD file 3wl9).

hmAb class I Isotype eplet Concordance SAB?
MUL2C6 IgG 144KR Yes
BRO11F6 IgG 144KR+s151H Yes
SN607D8 IgG 144TKH Yes, additional reaction in A*25:01
MUL6D1 IgM 151AHA Yes
WIM8E5 IgG unresolved unresolved

HDG11G12 IgG 163LW+s62RQI Yes, additional weak reactions
WK1D12 IgG 163EW+s73TE Yes, additional weak reactions, weak reaction with

self antigen B8 which is carrying the self Eplet s73TE
VTM1F11 IgG Unresolved, critical

position 163E
Would confirm 163EW

GV2DQ IgG 163RG Yes

hmAb class I Isotype Eplet Concordance SAB?
ROU9A6 IgG 41T Yes, additional weak reactions observed
OK2H12 IgM 62QE + s56G Yes

SN230G6 IgG 62GE Yes
WAR5D5 IgG 65QIA Yes, concordance with CDC, no SAB data
DK1G8 IgG 62LQ Yes, additional reactions observed (some of them

were also detected by SAB)
VTM4D9 IgG 65QIA Yes, + Eplet 21H, additional C reactions fit with

immunizer
MUL9F4 IgM 65QIA+s76ES Yes

HDG41B1 IgG 65RNA+s82LR Yes
IND3H3 IgG 65GK Yes
VIE6C10 IgG 65GK Yes, missing reactions in SAB to eplet are weakly 

visible on the microchip
VTM9A10 IgG 69AA Yes, additional reactions observed
DMS4G2 IgG 71TTS No, B*14:02 false-negative, but B*44:02 not 

detected that is likely false-positive in SAB because 
it is not carrying the eplet

OUW4F11 IgG 80N / Bw6 Yes, but B*73:01 very weak
MUS4H4 IgG 80I, 82LR Yes, additional weak reactions observed
KAL3D5 IgG 80I Yes, B*37:01 false-positive in One Lambda –

not carrying eplet

RESULTS I – Analysis for concordance with SAB 
Table 1: Overview on the level of concordance for hmAb binding between HISTO SPOT® HLA AB kits
and SAB assays. Clone name, isotype, associated eplet and results for concordance to SAB are
indicated.

hmAb class II isotype eplet Concordance SAB?
TL3B6 IgG 85DEAV Yes, additional reactions with DPB1*13:01,

DPB1*19:01 observed
RTLK1E2 IgG 149H Yes
VR1H5 IgG 57DE, 56E Yes

RTLK10E12 IgG 56E Yes
JOK2C7 IgM 149A 152V No signal on array
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Figure 1: Reactivity pattern for hmAb-MUS4H4 shown in HM v.4.4.1 eplet tool.  

Result of analysis: 

▪ All strong positive reactions
of the hmAb MUS4H4 for
the associated eplets are
fully covered and were
successfully classified by
the software. 

RESULTS I - continued 
Table 1 (continued):

RESULTS II – Correlation of signal to sequence
Figure 2: Reactivity analysis for MUL2C6 and BRO11F6. Left table below indicates the HLA antigens on
the microarray detected (expectantly detected vs. actually detected) by MUL2C6 and BRO11F6.
Respective image of HLA Cl. I microarray developed with MUL2C6 on Mr. Spot 2.0 processor is shown on
top. Associated HLA Cl. I microarray developed with BRO11F6 on Mr. Spot 2.0 processor is shown on
bottom. The top right table indicates the background corrected MCI values for the respective HLA antigens.
Relevant surface-exposed residues for the HLA antigen/ mAb interactions are depicted, highlighting the
importance of residue difference at position 150 and 151 for the two investigated hmAbs.

hmAb class I Isotype eplet Concordance SAB?
MUL2C6 IgG 144KR Yes
BRO11F6 IgG 144KR+s151H Yes
SN607D8 IgG 144TKH Yes, additional reaction in A*25:01
MUL6D1 IgM 151AHA Yes
WIM8E5 IgG unresolved unresolved

HDG11G12 IgG 163LW+s62RQI Yes, additional weak reactions
WK1D12 IgG 163EW+s73TE Yes, additional weak reactions, weak reaction with

self antigen B8 which is carrying the self Eplet s73TE
VTM1F11 IgG Unresolved, critical

position 163E
Would confirm 163EW

GV2DQ IgG 163RG Yes

hmAb class I Isotype Eplet Concordance with SAB?
ROU9A6 IgG 41T Yes, additional weak reactions observed
OK2H12 IgM 62QE + s56G Yes

SN230G6 IgG 62GE Yes
WAR5D5 IgG 65QIA Yes, concordance with CDC, no SAB data
DK1G8 IgG 62LQ Yes, additional reactions observed (some of them were

also detected by SAB)
VTM4D9 IgG 65QIA Yes, + Eplet 21H, additional C reactions fit with immunizer
MUL9F4 IgM 65QIA+s76ES Yes

HDG41B1 IgG 65RNA+s82LR Yes
IND3H3 IgG 65GK Yes
VIE6C10 IgG 65GK Yes, missing reactions in SAB to eplet are weakly

visible on the microchip, indicating higher sensitivity
VTM9A10 IgG 69AA Yes, additional reactions observed
DMS4G2 IgG 71TTS No, B*14:02 false-negative, but B*44:02 not 

detected beause it is not carrying the eplet, 
in SAB likely false-positive

OUW4F11 IgG 80N / Bw6 Yes, but B*73:01 very weak
MUS4H4 IgG 80I, 82LR Yes, additional weak reactions observed
KAL3D5 IgG 80I Yes, B*37:01 false-positive in One Lambda –

not carrying eplet

RESULTS I – Analysis for concordance
Table 1: Overview on the level of concordance for hmAb binding between HISTO SPOT® HLA AB kits
and SAB assays. Clone name, isotype, associated eplet and results for concordance are indicated.

hmAb class II isotype eplet Concordance SAB?
TL3B6 IgG 85DEAV Yes, additional reactions with DPB1*13:01,

DPB1*19:01 observed
RTLK1E2 IgG 149H Yes
VR1H5 IgG 57DE, 56E Yes

RTLK10E12 IgG 56E Yes
JOK2C7 IgM 149A 152V No signal on array; unclear

mAB Expected
HLA 
reactivity

Observed
HLA 
reactivity

Related
eplet

Microarray 
reactivity pattern

MUL2C6
IgG

A1, A3,
A11, A24,
A36, A80

A1, A3, A11,
A24, A2403,

A36, A80

Identical

144KR

BRO11F6
IgG

A1, A3,
A11,A24, 

A36

A1,A3, 
A11,A24, 

A*2403, A36

Identical

144KR + 
s151H Interpretation of results:

• Substitution H151R explains negative 
reaction for A*80:01 with BRO11F6 due to 
missing self-eplet 151H

• Substitution A150V explains weaker reaction 
by BRO11F6 for A*01:01 and A*36:01

Allele MUL2C6
(MCI)

BRO11F6
(MCI)

144 145 150 15
1

152

A*01:01 17556 4312 K R V H A

A*03:01 17465 17831 K R A H E

A*11:01 17520 17646 K R A H A

A*24:02 17953 17400 K R A H V

A*24:03 17742 17697 K R A H V

A*36:01 18128 7642 K R V H A

A*80:01 18651 negative K R A R R
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Figure 1: Reactivity profile for hmAb-MUS4H4 shown in HM v.4.4.1 eplet tool. 

Result of analysis: 

▪ All strong positive reactions
of the hmAb MUS4H4 for
the associated eplets are
fully covered and were
successfully classified by
the software.

RESULTS I - continued 
Table 1 (continued):

RESULTS II – Correlation of signal to sequence
Figure 2: Reactivity analysis of KAL3D5 and MUS4H4 with Bw4-associated eplets. Table below showing
the Bw4 molecules on the microarray, which were detected by KAL3D5 and/or MUS4H4. The background
corrected MCI values for the antigens and controls are shown in the MCI column. Relevant surface-
exposed residues for the selected antigens are depicted, indicating the residue difference at position
80I/T and different amino acid dependencies for the two investigated hmAbs. HLA Cl. I microarray
developed with KAL3D5 on Mr. Spot 2.0 processor is shown on the top right. Structure indicates eplet
80ERTLR in blue (PBD file 3l3i). HLA Cl. I microarray developed with MUS4H4 on Mr. Spot 2.0 processor
is shown on bottom right. Structure highlights eplet 80ERILR in blue 8PBD file 3wl9).

hmAb class I Isotype eplet Concordance SAB?
MUL2C6 IgG 144KR Yes
BRO11F6 IgG 144KR+s151H Yes
SN607D8 IgG 144TKH Yes, additional reaction in A*25:01
MUL6D1 IgM 151AHA Yes
WIM8E5 IgG unresolved unresolved

HDG11G12 IgG 163LW+s62RQI Yes, additional weak reactions
WK1D12 IgG 163EW+s73TE Yes, additional weak reactions, weak reaction with

self antigen B8 which is carrying the self Eplet s73TE
VTM1F11 IgG Unresolved, critical

position 163E
Would confirm 163EW

GV2DQ IgG 163RG Yes

hmAb class I Isotype Eplet Concordance SAB?
ROU9A6 IgG 41T Yes, additional weak reactions observed
OK2H12 IgM 62QE + s56G Yes

SN230G6 IgG 62GE Yes
WAR5D5 IgG 65QIA Yes, concordance with CDC, no SAB data
DK1G8 IgG 62LQ Yes, additional reactions observed (some of them

were also detected by SAB)
VTM4D9 IgG 65QIA Yes, + Eplet 21H, additional C reactions fit with

immunizer
MUL9F4 IgM 65QIA+s76ES Yes

HDG41B1 IgG 65RNA+s82LR Yes
IND3H3 IgG 65GK Yes
VIE6C10 IgG 65GK Yes, missing reactions in SAB to eplet are weakly 

visible on the microchip
VTM9A10 IgG 69AA Yes, additional reactions observed
DMS4G2 IgG 71TTS No, B*14:02 false-negative, but B*44:02 not 

detected that is likely false-positive in SAB because 
it is not carrying the eplet

OUW4F11 IgG 80N / Bw6 Yes, but B*73:01 very weak
MUS4H4 IgG 80I, 82LR Yes, additional weak reactions observed
KAL3D5 IgG 80I Yes, B*37:01 false-positive in One Lambda –

not carrying eplet

RESULTS I – Analysis for concordance with SAB 
Table 1: Overview on the level of concordance for hmAb binding between HISTO SPOT® HLA AB kits
and SAB assays. Clone name, isotype, associated eplet and results for concordance to SAB are
indicated.

hmAb class II isotype eplet Concordance SAB?
TL3B6 IgG 85DEAV Yes, additional reactions with DPB1*13:01,

DPB1*19:01 observed
RTLK1E2 IgG 149H Yes
VR1H5 IgG 57DE, 56E Yes

RTLK10E12 IgG 56E Yes
JOK2C7 IgM 149A 152V No signal on array
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Figure 1: Reactivity pattern for hmAb-MUS4H4 shown in HM v.4.4.1 eplet tool.  

Result of analysis: 

▪ All strong positive reactions
of the hmAb MUS4H4 for
the associated eplets are
fully covered and were
successfully classified by
the software. 

RESULTS I - continued 
Table 1 (continued):

RESULTS II – Correlation of signal to sequence
Figure 2: Reactivity analysis for MUL2C6 and BRO11F6. Left table below indicates the HLA antigens on
the microarray detected (expectantly detected vs. actually detected) by MUL2C6 and BRO11F6.
Respective image of HLA Cl. I microarray developed with MUL2C6 on Mr. Spot 2.0 processor is shown on
top. Associated HLA Cl. I microarray developed with BRO11F6 on Mr. Spot 2.0 processor is shown on
bottom. The top right table indicates the background corrected MCI values for the respective HLA antigens.
Relevant surface-exposed residues for the HLA antigen/ mAb interactions are depicted, highlighting the
importance of residue difference at position 150 and 151 for the two investigated hmAbs.

hmAb class I Isotype eplet Concordance SAB?
MUL2C6 IgG 144KR Yes
BRO11F6 IgG 144KR+s151H Yes
SN607D8 IgG 144TKH Yes, additional reaction in A*25:01
MUL6D1 IgM 151AHA Yes
WIM8E5 IgG unresolved unresolved

HDG11G12 IgG 163LW+s62RQI Yes, additional weak reactions
WK1D12 IgG 163EW+s73TE Yes, additional weak reactions, weak reaction with

self antigen B8 which is carrying the self Eplet s73TE
VTM1F11 IgG Unresolved, critical

position 163E
Would confirm 163EW

GV2DQ IgG 163RG Yes

hmAb class I Isotype Eplet Concordance with SAB?
ROU9A6 IgG 41T Yes, additional weak reactions observed
OK2H12 IgM 62QE + s56G Yes

SN230G6 IgG 62GE Yes
WAR5D5 IgG 65QIA Yes, concordance with CDC, no SAB data
DK1G8 IgG 62LQ Yes, additional reactions observed (some of them were

also detected by SAB)
VTM4D9 IgG 65QIA Yes, + Eplet 21H, additional C reactions fit with immunizer
MUL9F4 IgM 65QIA+s76ES Yes

HDG41B1 IgG 65RNA+s82LR Yes
IND3H3 IgG 65GK Yes
VIE6C10 IgG 65GK Yes, missing reactions in SAB to eplet are weakly

visible on the microchip, indicating higher sensitivity
VTM9A10 IgG 69AA Yes, additional reactions observed
DMS4G2 IgG 71TTS No, B*14:02 false-negative, but B*44:02 not 

detected beause it is not carrying the eplet, 
in SAB likely false-positive

OUW4F11 IgG 80N / Bw6 Yes, but B*73:01 very weak
MUS4H4 IgG 80I, 82LR Yes, additional weak reactions observed
KAL3D5 IgG 80I Yes, B*37:01 false-positive in One Lambda –

not carrying eplet

RESULTS I – Analysis for concordance
Table 1: Overview on the level of concordance for hmAb binding between HISTO SPOT® HLA AB kits
and SAB assays. Clone name, isotype, associated eplet and results for concordance are indicated.

hmAb class II isotype eplet Concordance SAB?
TL3B6 IgG 85DEAV Yes, additional reactions with DPB1*13:01,

DPB1*19:01 observed
RTLK1E2 IgG 149H Yes
VR1H5 IgG 57DE, 56E Yes

RTLK10E12 IgG 56E Yes
JOK2C7 IgM 149A 152V No signal on array; unclear

mAB Expected
HLA 
reactivity

Observed
HLA 
reactivity

Related
eplet

Microarray 
reactivity pattern

MUL2C6
IgG

A1, A3,
A11, A24,
A36, A80

A1, A3, A11,
A24, A2403,

A36, A80

Identical

144KR

BRO11F6
IgG

A1, A3,
A11,A24, 

A36

A1,A3, 
A11,A24, 

A*2403, A36

Identical

144KR + 
s151H Interpretation of results:

• Substitution H151R explains negative 
reaction for A*80:01 with BRO11F6 due to 
missing self-eplet 151H

• Substitution A150V explains weaker reaction 
by BRO11F6 for A*01:01 and A*36:01

Allele MUL2C6
(MCI)

BRO11F6
(MCI)

144 145 150 15
1

152

A*01:01 17556 4312 K R V H A

A*03:01 17465 17831 K R A H E

A*11:01 17520 17646 K R A H A

A*24:02 17953 17400 K R A H V

A*24:03 17742 17697 K R A H V

A*36:01 18128 7642 K R V H A

A*80:01 18651 negative K R A R R

Figure 1: Reactivity pattern for hmAb-MUS4H4 shown in HM v.4.4.1 eplet tool.  


