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Topics to discuss today

AEpletmismaitch in clinical practice



Backgrounda what we know

AHLA matching affects transplant outcome
AHLA antibodies are the primary causes of transplant rejection
AHLA antibodies recognize epitopes

|

HLA epitopes are important in transplantation




Antibody Responses to HLA Affect Transplant
Outcome

AClass | HLA antigens
AHLAA
AHLAB
AHLAC
AMICA

AClass Il HLA antigens
ADRB1
ADRB3, 4, 5
ADQB1 and DQA1
ADPB1 and DPA1



HLA system Is polygenic and polymorphic,
34,422 alleles assigned !

HLA Class | (24,703 alleles)

Gene A B C

Alleles 7,562 9,000 7,513

HLA Class Il (9,719 alleles)

Gene DRA DRB DQAl DOB1 DPA1 DPB1
Alleles 32 4149 483 2,278 455 2,067

A Effective for fighting infectious agents and tumors

A Major obstacle in transplantation

Assigned as of September 15, 2022

IMGT/HLA Database
http://hla.alleles.org/nomenclature/stats.html
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Sensitizing events after transplantation
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HLA Antigens Have
Multiple Epitopes

Ai Privateo epitop
epitopes shared between cross-
reacting antigens (CREGS)

AEpitopes are defined by
polymorphic amino acid residues
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Sensitizing events after transplantation

‘ Kidney loss
‘ : . B7 CREG Al CREG
' / B27 Al
B60 A25
B61 A26
B7 A32
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Binding of Antibody to an Epitope
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Eplets

ADLIAG21LISa I NB adbeidzNd f £ & RSTAY.
AEplet= functional epitope

Ad{ YItf O2yFAIdzZNI GA2ya 27F LB e&Y2
the HLA molecular surfaceene J buguesnoy, around 1994

APatches consisting of a polymorphic residue and residues within a 3
3.5 A radius

ASome controversy exists over this definition between
Immunogeneticists immunologists



Antigens/Epitopesiplets

Polymorphic Eplet Epitope
amino acid 3A radius 15A radius

Wiebe C et al, AJT 2019; 19:1708-1719
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Class Il HLA Epitope Matching—A Strategy to
Minimize De Novo Donor-Specific Antibody

Development and Improve Outcomes A January, 199®ecember

2008

C. Wiebe'?2, D. Pochinco3, T. D. BIydt-Hansen4, Keywords: Antibody-mediated rejection, donor-spe-

J. Ho', P. E. Birk?, M. Karpinski', A. Goldberg®, cific antibody, epitope, kidney transplant A N_392/286
L. J. Storsley’, I. W. Gibson®, D. N. Rush’ . N :

and P. W. Nickerson23+ Abbreviations: cAMR, chronic antibody-mediated re-

iection: cPRA. calculated panel reactive antibodv: A HLAMatChmaker
A HLA antigen mismatches

Consecutive
Transplants
san 1990 Do 208 were calculated for HLA-
. DR, and -DQ
Primary non-function  (n=
'E)Ag;ﬁ]%ithfunction 2::;;; A DSA CheCked: O’ 1’2’ 3’ 6’
S| 12,18,24 months as well as
= with biopsies
1 1
HLA-DR/DQ dnDSA No dnDSA
(n=45) (n=241)
|
HL/:-DR HLAI-DQ
(n=21) (n=36)

Figure 1: Patient flow. A\]T 13 311‘6122, 2013
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Table 2: Multivariate models of dnDSA predictors’

Odds ratio Odds ratio
Model HLA Loci Predictors (per unit change) (over entire range) p-Value
A: Clinical predictors Nonadherence 6.0 (2.1-17.0) - <0.001
HLA-DR HLA-DR epitope mismatch load 1.06 (1.03-1.10) 32.8 (4.6-258.7) <0.001
Clinical rejection preceding dnDSA 2.6 (1.5-4.6) 120.4 (7.9-2138.0) <0.001
Nonadherence 8.5 (3.6-20.0) - <0.001
HLA-DQ HLA-DQ epitope mismatch load 1.04 (1.0-1.02) 14.0 (2.9-70.7) <0.001
Younger age 1.03 (1.0-1.10) 8.9 (1.7-47.9) <0.01
B: Epitope predictors 48YQ (TerEp# undefined) 4.7 (1.2-16.6) 22.1(1.5-276.3) <0.02

(adherent patients, HLA-DR 14SEH (TerEp#1006) 1.6 (0.9-2.8) 7.3 (0.5-63.9) NS
n=247) 71DRA/71DEA (TerEp#1018) 4.0 (1.4-10.4) 15.6 (2.0-108.8) <0.01
45GE/52LL/71RKA (TerEp#2001) 0.7 (0.04-3.4) 0.4 (0.001-11.4) NS

HLA-DQ 52PL/140T/182N (TerEp#2014) 3.0 (1.2-7.4) 9.2 (1.4-52.3) <0.02
52PQ/84EV (TerEp#2004) 2.4 (1.1-4.9) 5.8 (1.3-24.1) <0.02

'Odds ratios with 95% confidence intervals. dnDSA, de novo donor-specific antibody; HLA, human leukocyte antigen.
3118 American Journal of Transplantation 2013; 13: 3114-3122

Figure 3: Kaplan-Meier de novo DSA free survival curves. Panel (A) shows DR dnDSA free survival split by HLA-DRB+/3/4/5 epitope
mismatch quartiles. Panel (B) shows DQ dnDSA free survival split by HLA-DQa.+/B+ epitope mismatch quartiles. Panel (C) shows DR dnDSA
free survival split by an optimal mismatch cutoff of 10 mismatches for HLA-DRB1/3/4/5 and in Panel (D) an optimal mismatch cutoff of 17 for

HLA-DQa./B+. dnDSA, de novo donor-specific antibody; HLA, human leukocyte antigen.
AJT 13: 3118122, 201:



Eplet Mismatch Load and De Novo Occurrence of
Donor-Specific Anti-HLA Antibodies, Rejection, and
Graft Failure after Kidney Transplantation: An
Observational Cohort Study

Aleksandar Senev ®,’? Maarten Coemans,’3 Evelyne Lerut,? Vicky Van Sandt,?

Johan Kerkhofs,? Liesbeth Daniéls @ ,2 Marleen Vanden Driessche,? Veerle Compernolle,2

Ben Sprangers,' Elisabet Van Loon ®,"> Jasper Callemeyn,' Frans Claas,®
Anat R. Tambur,” Geert Verbeke,? Dirk Kuypers,'* Marie-Paule Emonds,’ and
Maarten Naesens ® '~

A March 1, 2004ebruary €, 2013

A N=1,137

A HLAMatchmaker

A HLA antigen mismatches were calculated for HLA-
A, -B, -DR, and -DQ at the antigen split level.

A DSA checked: 0, 3, 12 months then yearly after Tx as

well as with biopsies

JASN, 31: 2293204, 2020

Table 1. Main demographic, clinical characteristics, and follow-up of the study

population (n=926)

Cohort Characteristics Total (n=926)
Data at time of transplantation
Recipient demographics
Female, n (%) 372 (40.2)
Age (yr), mean=5D 53.8+13.2
Repeat transplantation, n (%) 132 (14.3)
Weight (kg), mean=5SD 72.8+148
Body mass index (kg/m?), mean=5D 25.4x451
White race, n (%) 911 (98.4)
Pretransplant diabetes mellitus, n (%) 163 (17.6)
Donor demographics
Female, n (%) 431 (44.5)
Age (yr), mean=5D 47.9+:14.9
Living donor, n (%) 42 (4.54)
Donation after brain death, n (%) 732 (79.1)
Donation after cardiac death, n (%) 152 (16.4)
Cold ischemia time (h), mean=SD 14.4+5.50
Transplant characteristics
HLA-A/B/DR antigen mismatches (0-6), mean=5D 2.70+x1.30
HLA-A/B/DR/DQ antigen mismatches (0-8), mean=5D 3.40+1.61
A antigen, mean*5D 0.97+0.70
B antigen, mean=5D 1.02+0.64
DR antigen, mean*5D 0.71x0.56
DQ antigen, mean*=SD 0.70x0.61
Total eplet mismatch load, mean=SD 36.7£18.0
Antibody-verified eplet mismatch load, mean*+SD 16.0+8.7
Pretransplant HLA antibodies, n (%) 225 (24.3)

HLA class 1, n (%)

HLA class 2, n (%)

HLA class 1 and 2, n (%)
Pretransplant DSAs, n (%)

HLA class 1, n (%)

HLA class 2, n (%)

HLA class 1 and 2, n (%)
Immunosuppression regimen of TAC-MPA-CS, n (%)
Induction therapy, n (%)

Basiliximab, n (%)

Thymoglobulin, n (%)

Other, n (%)

Post-transplant data
Overall graft survival, %*

At 1 yr

At 2 yr

At 5 yr
Death-censored graft survival, %°

At 1yr

At 2 yr

At5yr
dnDSAs, n (%)

HLA class 1, n (%)

HLA class 2, n (%)

HLA class 1 and 2, n (%)

76/225 (33.8)
52/225 (23.1)
97/225 (43.1)
94 (10.2)
33/94 (35.1)
20/94 (42.6)
21/94 (22.3)
808 (87.3)
383 (41.4)
331(35.8)
19 (2.1)
33 (3.6)

93.8
91.1
81.0

95.6
94.5
89.0

43 (4.64)
9743 (20.9)
32/43 (74.4)
2/43 (4.7)

TAC, tacrolimus; MPA, mycophenalic acid; CS, corticosteroids.
*Owverall graft survival: composite of graft failure and recipient death.

PDeath-censored graft survival: graft failure censored at time of recipient death with a

functioning graft.
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Table 3. Harrell C-statistics, evaluating the discriminative ability of HLA

mismatch calculations for dnDSA occurrence (n=926)

HLA Mismatch Models

dnDSA Occurrence

Univariable C-Statistic

(95% CI)?

Multivariable C-Statistic

(95% CI)>®

Overall dnDSA occurrence
HLA-A/B/DR antigens
HLA-A/B/DR/DQ antigens
Total antibody-verified eplets
DQ antibody-verified eplets
HLA-A/B/DR/DQ antigens and DQ

antibody-verified eplets

HLA molecule-specific dnDSA
occurrence
DQ antibody-verified eplets

0.60 (0.51 t0 0.69)
0.61 (0.52 t0 0.70)
0.61(0.53 t0 0.71)
0.65 (0.55 t0 0.76)
0.66 (0.56 t0 0.77)

0.81 (0.73 t0 0.89)

0.71 (0.67 to 0.83)
0.71 (0.66 to 0.84)
0.72 (0.68 to 0.84)
0.74 (0.69 to 0.85)
0.74 (0.70 to 0.86)

0.89 (0.87 to 0.96)

#95% Cls are calculated based on 1000 bootstrapped samples.
®Multivariable models were corrected for donor and recipient sex, donor and recipient age, recipient
race, recipient body mass index, donor type, cold ischemia time, repeat transplantation, and pre-

transplant HLA antibodies (absence, non-DSA HLA antibodies, and DSA).

Figure 2. HLA antigen mismatches and antibody-verified eplet mismatches, especially on the DQ molecule, associated with the risk for
rejection, both ABMR and TCMR. Effects of the number of HLA (A) antigen and (B) antibody-verified eplet mismatches per locus on
kidney allograft histology (n=3372 biopsies). The estimates and confidence bounds are based on separate logistic mixed models with
random intercepts, a linear fixed and random effect of time, corrected for donor/recipient sex, donor/recipient age, recipient race,
recipient body mass index, donor type, cold ischemia time, repeat transplantation, and pretransplant HLA antibodies/DSA. All post-
transplant biopsy specimens (n=3372) were used for these analyses.

JASN, 31: 2293204, 2020



Table 4. Univariable and multivariable hazard ratios for death-censored graft survival according to HLA antigen mismatches
and eplet mismatches (n=926)

HLA Mismatches Patients at Risk Events Univariable HR (95% CI) P Value Multivariable HR (95% CI)® P Value
Antigen (split level)
A/B/DR (0-6) 926 134 1.24 (1.08 to 1.43) 0.002 1.25(1.08 to 1.45) 0.003
A/B/DR/DQ (0-8) 926 134 1.19 (1.07 to 1.33) 0.002 1.21 (1.07 to 1.36) 0.002
A antigen
0 mismatch 243 32 1 — 1 —
1 mismatch 468 64 1.03 (0.68 to 1.58) 0.88 1.08 (0.70 to 1.65) 0.73
2 mismatches 215 38 1.42 (0.89 to 2.27) 0.15 1.50 (0.93 to 2.42) 0.10
B antigen
0 mismatch 180 19 1 — 1 —
1 mismatch 545 75 1.31(0.79 t0 2.17) 0.29 1.27 (0.76 to 2.10) 0.36
2 mismatches 201 40 2.08 (1.20 to 3.59) 0.009 1.88 (1.07 to 3.31) 0.03
DRB; antigen
0 mismatch 319 40 1 — 1 —
1 mismatch 560 84 1.25(0.86 to 1.83) 0.24 1.31 (0.90 to 1.93) 0.16
2 mismatches 47 10 2.27 (1.13 to 4.54) 0.02 2.12(1.00 to 4.50) 0.051
DQ antigen
0 mismatch 358 43 1 — 1 —
1 mismatch 491 78 1.37 (0.94 to 1.98) 0.10 1.40 (0.96 to 2.04) 0.08
2 mismatches 77 13 1.54 (0.83 to 2.86) 0.17 1.49 (0.79 to 2.80) 0.22
Eplet
Total eplets 926 134 1.008 (1.00 to 1.02) 0.08 1.01 (1.00 to 1.02) 0.072
Antibody-verified eplets 926 134 1.02 (1.00 to 1.04) 0.03 1.02 (1.00 to 1.04) 0.02
A molecule 926 134 1.03 (0.98 to 1.09) 0.23 1.05 (0.99 to 1.10) 0.1
B molecule 926 134 1.11 (1.02 to 1.20) 0.01 1.09 (1.00 to 1.18) 0.04
C molecule 926 134 1.00 (0.92 to 1.10) 0.93 0.98 (0.89 to 1.07) 0.60
DRB molecule 926 134 1.00 (0.95 to 1.05) 0.94 1.01 (0.96 to 1.06) 0.85
DQ molecule 926 134 1.04 (1.01 to 1.08) 0.03 1.05(1.01 to 1.09) 0.01
DP molecule 926 134 1.01 (0.91 to0 1.12) 0.89 1.00 (0.90to 1.12) 0.97

HR, hazard ratio.
“Multivariable models were corrected for donor and recipient sex, donor and recipient age, recipient race, recipient body mass index, donor type, cold ischemia
time, repeat transplantation, and pretransplant HLA antibodies (absence, non-DSA HLA antibodies, and DSA).

JASN, 31: 2293204, 2020
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Adequate tacrolimus exposure modulates the impact of 2013

HLA class Il molecular mismatch: a validation study in an A N=444

American cohort A HLAMatchmaker

Scott Davis’ @ | Christopher Wiebe?® | Kristen Campbell' | Cheri Anobile® | A HLA antigen mismatches
Michael Aubrey® | Erik Stites’ | Monica Grafals! | Elizabeth Pomfret? | were calculated for HLA-DR,
Peter Nickerson?® | James E. Cooper? an d _D Q

A DSA checked: 0, 6, 12 months
after Tx as well as with biopsies

TABLE 3 Multivariable Analysis for

Predictor Hazard ratio (95% ClI) p value Risk of DR/DQ de novo Donor-Specific
Molecular mismatch risk category Antibodies by 12 Months Posttransplant
(reference=low risk) (N = 444)

Intermediate risk 15.39 (2.01-118.09) .009

High risk 23.81(3.17-178.66) .002
Average tacrolimus, months 0-12 (reference 28.0 ng/ml)

<6.0 ng/ml 2.34 (1.05-5.22) .04

6.0-7.9 ng/ml 1.09 (0.54-2.18) .81
Age at transplant, years 0.96 (0.94-0.98) .0001
Deceased donor 2.74 (1.47-5.1) .002

Abbreviation: Cl, confidence interval. AJT 21: 32328, 2021
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Article

Combined Analysis of HLA Class II Eplet Mismatch and
Tacrolimus Levels for the Prediction of De Novo Donor Specific
Antibody Development in Kidney Transplant Recipients

Hyeyoung Lee 1@, Ji Won Min 2-3*, Hyunhye Kang ¢, Hanbi Lee 3

Chul Woo Yang 3,5 , Byung Ha Chung 3,5% and j‘fPij//JW}V}V-"jiFchom fjournalf Table 1. Baseline patient demographics.

Total dn Class II DSA (+)  dn Class II DSA (-) Val
(n = 347) (n = 25) (n =322) pyate
Age (years) mean + SD 50.0 £12.3 474+ 116 503 +12.4 0.249
Male recipient, 7 (%) 223 (64.3) 16 (64.0) 207 (64.0) 0.998
A N — 34 7 Deceased donor, 1 (%) 22 (6.3) 1(4.0) 21 (6.5) 0.619
Retransplantation, n (%) 29 (8.4) 1(4.0) 28 (8.7) 0.703
ABO incompatible, 7 (%) 95 (27.4) 7 (28.0) 88 (27.3) 0.942
A H LA M atC h m ake r High PRA (>50%), 1 (%) 64 (17.1) 3 (12.0 61 (18.9) 0.389
. . . Preexisting renal disease 0.701
A A timeweighted tacrolimus DM, 1 () 55 252) 862) 50 279
HTN, 1 (%) 47 (13.5) 3 (12.0) 44 (13.7)
Chronic GN, 7 (%) 119 (34.3) 8 (32.0) 111 (34.5)
trough level (TACO) of 5 ng/ml bk m o) 5 ; 15 a0
. . SLE, 1 (%) 12 (3.5) 2(8.0) 10 (3.1)
and a TACCO timewel 0 hted Others, 1 (%) 56 (16.1) 4(16.0) 52 (16.1)
.. . e Preemptive KT, n (%) 125 (56.1) 10 (40.0) 115 (35.7)
Follow-up (months), mean + SD 215+ 106 215+ 10.6 21.5+10.6 0.975
Coeﬁl CI e nt Varl abl I Ity (TWCV) C HLA class I Ag MM, mean =+ 5D 31+17 34+16 31+£17 0.348
- HLA class II Ag MM, mean + SD 20+1.2 24409 19+1.2 0.018
20% were applied Indusction, (%) o801
Basiliximab 285 (82.1) 21 (84.0) 264 (82.0)
A DSA checked: 1,3,6,12mont a5 @ 1060) B (180)
aintenance immunosuppression, 1 (%) 0.821
Tacrolimus 342 (98.6) 25 (100) 317 (98.4)
th e n ye ar Iy after TX a.S We I | aS Cyclosporine 3(0.9) 0 3(0.9)
Sirolimus 2(0.6) 0 2(0.6)

with biopsies

dn, de-novo; DM, diabetes mellitus; HTN, hypertension; GN, glomerulonephritis; PCKD, polycystic kidney dis-
ease; SLE, Systemic lupus erythematosus; KT, kidney transplantation; MM, mismatch; ATG, anti-thymocyte globulin.



Definition of different risk groups includes tacrolimus
level and variation along witepletMM load
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-DQ 1)) (n=168) <20% Groupl Group3
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molecular mismatch (1 = 347) HLA-DO <1)] (n=118)
Low MM High MM
High risk (HLA-DR =07 and High
HLA-DQ =4-11) (a = 129) | MM

(a) (c)

Figure 2. Distribution of patients according to eplet mismatch, TAC-C0 and TAC-IPV. (a) Patient
distribution according to each eplet mismatch analysis, (b) patient groups according to eplet mismatch
and TAC-CO0, (c) patient groups according to eplet mismatch and TAC-IPV. TAC-TO, time-weighted
tacrolimus trough level; TAC-IPV, tacrolimus intrapatient variability; TWCV, TAC-C0 time-weighted

Int. J. Mol. Sci. 2022, 23, coefficient variability.
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Preformed T cell alloimmunity and HLA eplet mismatch to
guide immunosuppression minimization with tacrolimus
monotherapy in kidney transplantation: Results of the

CELLIMIN trial

Oriol Bestard?>® | Maria Meneghini®?® | Elena Crespo? | Frederike Bemelman® |

Martina Koch? | Hans D.Volk® | Ondrej Viklicky®’ ©® | Magali Giral®® |

9 ._10 enpel . 3 -

Bernhard Banas. | Juan C.::sz ...l Edoardo4MeI|II|. '| Liu I-'Iu4 | . ) A Due to low recruitment rates. the

Raphael van Duivenvoorden® | Bjérn Nashan™ | Friedrich Thaiss® | Natalie M. Otto® | trial was terminated when 167

Gantuja Bold® | Maik Stein® | Anett Sefrin® | Nils Lachmann!! | Petra Hruba®’ | i led

Lucia Stranavova®’ | Sophie Brouard®® | Cécile Braudeau®'? | Gilles Blancho® | patlents were enrolied.

Miriam Banas’ | Juan Irure!® | Sophia Christakoudi* | Alberto Sanchez-Fueyo'*® | R i o

Kathryn J. Wood'® | Petra Reinke® | Josep M. Grinyé"? A9 [ L{th¢ ySIIUAGDS
randomized to LI(= 48) or SOME

This biomarkeguided trial investigated whether in low immunological 53), E+ received the same SOC.

risk kidney transplants without pretransplant DSA and desymecific T
cells assessed by a standardized-¢FNELISPOT, low
immunosuppression (LI) with tacrolimus monotherapy would be-non

inferior regarding émonth BPAR than tacrolimusmsed standard of care
(SOCQC).

AJT 21: 2832845, 202:



Potential effect modification based on DQpletMM

E-/Ll vs. E+ vs. E+ vs.
E-/SOC E-/LI E+ E-/SOC E-/LI E-/SOC
(A) p=0.76 p=0.09 p=0.043 ' BpAR (B) p=0.36 p=0.09 P=0.07 = BPAR 6-mo PP (n = 133) n=43 n=235 n=>55 p values
1 100
. Sl W NOBPAR BPAR 1(2) 4(13) 12(22) 158" 0.394  0.006
(excluding BL)?
* BPAR 3(7) 8(23) 12 (22) .056 0.908 0.051
2 12-mo PP (n = 131) n=41 n=35 n=55
pQ <10 210 <10 210 <10 210 pa ° <10 210 <10 210 <10 210 BPAR 3(7) 9 (26) 13 (24) .055 0.823 0.051
Eplet MM n=28 n=38 n=28 n=25 n=28 n=20 Eplet MM n=28 n=38 n=28 n=25 n=28 n=20
E+ soc LI E+ soc LI BPARITT (n = 167) n=>53 n=48 n =66 p values
E- E- 6-mo BPAR 5(9.5) 11 (23) 12 (18) .064 0.534 0.175
FIGURE 5 Donor/recipient HLA DQ eplet MM risk score for clinical and subclinical BPAR between study groups. (A) Donor/recipient 12-mo BPAR 6(11.3) 12 (25) 13 (20) 073 0.499 0.213
HLA DQ eplet MM risk score for clinical BPAR between study groups. E+ patients: 6/28 (21%) low eplet risk vs. 7/38 (18%) high eplet risk,
p =.76. E-/SOC patients: 1/28 (4%) low eplet risk vs. 5/25 (20%)high eplet risk, p = .09. E-/LI patients: 4/28 (14%) low eplet risk vs. 8/20 Sc-BPAR 1(2.9) 10(26.3) 6(18.2) .005 0.413 0.038
(40%) high eplet risk, p = .043. (B) Donor/recipient HLA DQ eplet MM risk score for clinical+subclinical BPAR between study groups. E+
patients: 6/28 (21%) low eplet risk vs. 12/38 (31%) high eplet risk, p = .36. E-/SOC patients: 1/28 (4%) low eplet risk vs. 5/25 (20%)high eplet Sc-BL 4(11.4)  4(10.5) 2(6.1) .902 0.500 0.435
risk, p = .09. E-/LI patients: 7/28 (25%) low eplet risk vs. 10/20 (50%) high eplet risk, p = .07 [Color figure can be viewed at wileyonlinelibrary.
com] De novo DSA n=47 n =43 n=>59 p values
Total dnDSA 1(2) 3(7) 7(12) .345 0.513 0.074
Class-1 dnDSA 1(2) 3(7) 2(3.4) .345 0.648 1.000
Class-11 dnDSA 0 1(2) 7(12) 478 0.134 0.017

AJT 21: 2832845, 2021



National Kidney Registry (NKR)

Almplemented high resolution HLA typing agplet analysis in late 2020

Graft Loss in Low-EMM vs High-EMM

Presented by Dr. Dorry Segev American Transplant Congress 2022

> EMM -> dnDSA
» dnDSA -> graft loss

> Low EMM: 6.7% 5-year graft loss
> High EMM: 13.8% 5-year graft loss

O Decrease in risk = 1-(6.7%/13.8%) = 51.6%b0 decrease in graft failure risk

O In other words, the risk of 5-year graft loss in the low-EMM group is slightly less than
half that of the high-EMM group.

Work Of: Allan Massie, PhD UnpUb“Shed

NYU Langone Health | Transplant Institute



NKR Facilitated Low Eplet Mismatch Transplants

Compatible and Incompatible Pairs
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Includes KFL Direct Transplants
To learn more about the Kidney for Life Initiative please visit the website at www.kidneyforlife.org.
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Fig. 3. Single molecule comparison: hlaR versus HLAMatchMaker. Comparison of single molecule eplet analysis using 50 donor-recipient pairs with high-resolution HLA
typing data. Paired comparison of single antigen eplet counts (panel A) demonstrated minimal variability between HLAMatchMaker and hlaR results with few exceptions.
Paired comparison of summed eplet loads across the single molecule mismatches for DR and DQ antigens again demonstrates only small discrepancies between software
approaches (panel B). Breakdown of eplet mismatch by class II loci shows similar distribution between hlaR and HLAMatchMaker results (panel C). Box limits indicate the

range of the 1st-3rd quantiles, with the median represented as a horizontal line.

Research article
hlaR: A rapid and reproducible tool to identify eplet mismatches )
between transplant donors and recipients =

Aileen C. Johnson*!, Joan Zhang?, H. Cliff Sullivan®, Chris Wiebe ¢, Robert Bray °*, Howard Gebel °*,
Christian P. Larsen **°

? Department of Surgery, Emory University, United States
" Department of Pathology, Emory University, United States
 Department of Medicine, University of Manitoba, Winnipeg, Manitoba, Canada

Originally R based programming, now we app:

https:// emory-larsenlab.shinyapps.dalar_shiny

Human Immunology, 83: 2435, 2022

Raw HLA
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CleanAllele()

Clean HLA
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Allele Level

lAllel
CalAlicle Analysis

ImputeHaplo()

High Res
Data
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Single
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Analysis
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Analysis

Fig. 1. hlaR workflow. Flow diagram demonstrating pathway for hlaR workflow. Data can be entered either as raw HLA typing data, cleaned low-resolution HLA typing data,
or high-resolution data. Allele level analysis can be performed on both low and high resolution data. Eplet analysis (using either or both reference tables) can be performed for
overall or single molecule eplet analysis.



Human Immunology, 83: 24855, 2022 https:// emorylarsenlab.shinyapps dblar_shiny



