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Human Major Histocompatibility HLA Complex
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MIC Molecules
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MICA 77 alleles
MICB 29 alleles (Release 3.6.0)
Nucleotide substitution in exons 2, 3y 4 coding

the extracellular domains a1, o2 y a3.

Exon 5 TM (GCT-A) variable tandem repeat
polymorphism

Antibody detection by BAA based on Luminex
platform
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Figure 1. Chromosomal localizafion of the human MICA gene. The MICA gene 1s
localized on chromosome 6 at band 6p21.3, head-to-head and 46.4 kb centrometric fo
the HLA-B gene. The MICA gene 1s in a FORWARD onentation, and the HLA-B gene
in REVERSE orentation according to the IMGT concept of ORIENTATION (IMGT
Index. hitp:/imgt.cines fr). The MICB gene 15 at 70 kb from the MICA gene,
centromeric to it, and in the same ornentation [11]. The classical MHC-I (MHC-Ia) and
MHC-II (MHC-IIa), the non-classical MHC-I (MHC-Ib) and MHC-II (MHC-IIb) genes
are shown (Gene onentation 1s shown bv arrows.
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Antibodies anti HLA by SA-BAAssays
Definition of non acceptable mismatches

“Virtual Crossmatch”
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Use Of The Virtual Crossmatch Results To Select A ™

Acceptable Donor

Patient 13024
Male 32y

HLA A*02,"11; B*44,"51;

DRB1%01,"07,
MICA*004

Donor

SINGLE ANTIGEN
AB SCREENING
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Patient 6092: HLA A*26,A*31,B*1402,B*49,DRB1*01,*11
Donor 6092D3; 6,*23,A*25, B*}B,B*44, DRB1*13,*15
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22/02/2007 PRA-CDC 56 % Anti- A3, B40, B51
Crossmatch: XM-CDC Negative; XM-FCM Negative
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FAMHS Program

(Finding Acceptable Mismatches for Highly Sensitized)
Aproved Oct-2006 Consultant Committee on Renal Trasplantation of Catalonia
AIM: To improve the probability to receive a
graft, and the probability to increase graft
survival in highly sensitized patients.

Patients with PRA>50 %

Single Antigen will be used to define:
- Non Acceptable Missmatches. (NONAM)
- Acceptable Missmatches (AM)
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i



LOMNG-TEEM SURVIVAL

® Alloantigen-dependent factors
- Episodes of acute rejection

- Human leukocyte antigen
matching

- Sensitization
® Alloantigen-independent factors
- Tissue injury
- Inadequate renal mass
- Drug noncompliance
- Posttransplant hypertension
- Hyperlipidemia
- Recurrent or de novo
glomerular disease
- Type of kidney donor
- Gene polymorphisms
- Ultrasonographic resistive
Index
- Hyperhomocysteinemia
- Proteinuria
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05 06 07 08 09 10

04

Kaplan Meier Curve-Overall Graft Faillure

HLA mismatches 0
HLA mismatches 1
HLA mismatches 2
HLA mismatches 3
HLA mismatches 4
HLA mismatches 5
HLA mismatches 6

10

12




100% 1.;.\‘
90%
80%
o 70%
©
— 60%
=
g 50%
» 40% —e&— 2000-2007 first transplant
. —m— 1990-1999 first transplant
30% —A— 1968-1989 first transplant
20% —<— 2000-2007 re-transplant
. == 1990-1999 re-transplant
10% e 1968—1989 re-transplant
0% 1 | 1 | 1 | 1 | 1 | | | 1 | | | 1 | 1 |
0 1 2 3 4 5 6 1 8 9 10
Years post-transplant

Figure 1. Graft survival for kidney transplants by graft number and year of transplant,

1968-2007.

Source: BC Transplant



Allo-typing

« zero-antigen mismatches have the highest
success rates

« Still with a zero mismatch results are not optimal



Allo-typing

* many mismatched transplants do so well?



De Novo DSA and Graft Survival!

Adult and Pediatric Kidney Transplants (1999 to 2008)

1.0 T -
0.9 -
P < .0001
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| — de novo DSA 56.9%
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1. Wiebe C et al. Am J Transplant. 2012;12:1157-1167.



Proposed Natural History of dnDSA

Clinical
dysfunction

Rising Cr/
sroteinuria

Subclinical
injury

Normal
histology

-

¢

| L | —
mvHc il IFTA + TG
TCMR

| Glomeruiitis [ [

with capillaritis

rejection
Early Peritubular capillaritis
inflammatory S
event(s) de novo DSA
Transplant Time — Graft loss

Key strategies: class |l match, avoid early TCMR, promote adherence

Cr: creatinine; IFN: interferon; IFTA: interstitial fibrosis and tubular atrophy.

1. Wiebe C et al. Am J Transplant. 2012;12:1157-1167.
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Wiebe C et al. Am J Transplant. 2012; 12: 1157-1167



Generation of DSA

DSA are rarely generated alone and generally antibodies to HLA
molecules related to the donor HLA are also often found:

Due to shared epitopes with donor HLA e

Wiebe C et al. Am J Transplant. 2012; 12: 1157-1167
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Allo-typing

« Serologic
* Oligotyping
 DNA Seguence based typing

Smith LK, Methods Mol Biol. 2012;882:67-86



Allo-typing

« Terasaki’'s antihuman leukocyte antigen (HLA) antibodies
from sera of sensitized patients

 HLA antigens have multiple epitopes that are determined
by amino acid residues in polymorphic positions

« HLA epitopes recognized, especially by mouse
monoclonal antibodies (mADbs)

R. J. Duquesnoy & M. Matrrari, Tissue Antigens ISSN 0001-2815



HLA epitope repertoire

Empirical Terasaki’'s technique:
(TergEps)

« analyzing reactivity patterns using mouse mAb or an
eluted alloantibody with recombinant HLA single antigen
beads (amino acid sequences of HLA alleles used in the
Luminex assays)

« Terasaki’'s epitopes 103 amino acid-defined epitopes on
class | antigens encoded by HLA-A, -B and —C

El-Awar NR, Akaza T, Terasaki Pl et al. Transplantation 2007: 84: 532—-40

R. J. Duquesnoy & M. Matrrari, Tissue Antigens ISSN 0001-2815



Oligonucieotide Probes Used for Identification of
DRI, DR1, DR3, DR4, DRS, DRI |,
and DRI3 Subtypes

Oligonucleotide Sequence (5" to 3') Amino Acids
E71 ..cocovnvvene. GGCCCGCTCGTCTTCCAGG 68-73
K71 ....ccovvee.. CGGCCCGCTTGTCTTCCAG 68-73
R71 ....ccceeee.. GGCCCGCCTGTCTTCCAGG 68-73
F&7 oeevevvenn.. CTTCCAGGAAGTCCTTCTG 64-69
67 ..cceuvenn... CTTCCAGGATGTCCTTCTG 64-69
GBE e GAAGCTCTCACCAACCCCG 85-89
VBE riernnrnnen GAAGCTCTOCACAACCCCG B5-89
MN37 iiviiren. AGCGCACGTTCTCCTCCTG 34-39
557 viiiirinrnn.. GTACTCGGCGCTAGGCCGC 55-60
QK71 ............ CGGCCCGCTTCTGCTCCAG 68-73
QR71 ............ CCGCGGCCCGCCTCTGCTC 69-74
E74 .........e... GTGTCCACCTCGGCCCGCC 71-77
537 ciiiiirinennn. AGCGCACGGACTCCTCTTG 34-39
QR71/2 ........ CGGCCCGCCTCTGCTCCAG 68-73
AVEs ............ GCTCACCACAGCCCCGTAG 83-88
D37 i GAAGOGCAAGTCCTCCTCT 35-40
R71/2 ........... CCGOGGOGCGCCTGTCTTC 69-74
RI11 ..eniinninns CTCAGACTTACGCAGCTCC 9-14
E28 ..ccovvvvnveee GGAAGTATCTCTCCAGGAAC 26-31
H30 ..eniinnnees GGAAGTGTCTCTCCAGGAAC 26-31

Tiercy JM, et al. Am. J. Hum. Genet. 51:592-608, 1992



Step 0

Step 1

Step 2
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Whole dataset — [ - ¢’ Node 1 ~ Node 1
CCGGCGTAMATCGGAGGATC ||~ ceoGCGTAMATCGGAGGATC | o CCGGCETAAATCGGAGGATC
CCCGCGTAAATCGGAGEATC a CCGGLCOGTAAMATCGEAGGATC ‘g: CCCGCETAAATCGGAGGATC
CCGGCGTAAATCGGAGGATC |2 CCGGCGTARATCGGAGGATC | 3 CCGGCGTAAATCGGAGGATC
CCGOCGTAAATCGGAGGATC | © CCGGCGTAAATCGGAGGATC CCGGCGTAAATCGGAGGATC
CCGGCGTAAATCGGAGGATC |5 CCGGCGTARATCGGAGGATC | 8 CCGGCETAAATCGGAGGATC
CCGGTGTAAATCGGAGGATC g i 3
CCGGTGTAAATCGGAGGATC |@| H ) s
CCEGTGTAMATCGGAGGATC | R| oy o
CCGETGTAACTCGETCGATC | E NP @ NP

, CCGCTGTAACTCGGTCGATC | 8 T
H O KT ——= Node 2 —| ¥ |<A— Node 3
ol —— e CCGGTGTAAATCGGAGGATC % " CCGGTGTAAATCGGAGGATC
NP O CCGGTGTAAATCGGAGGATC = CCGGTGTAAATCGGAGGATC
A CCGGTGTAAATCGGAGGATC | € CCGGTGTAAATCGGAGGATC
“O7  CCGGTGTAACTCGGTCGATC | 3 1
, CCOGTGTAACTCGGTCGATC § H
H I = TR T
__________________________ NP
"H Sh t s NP g
: H :Shannon entropy | o
- NP: Nucleotide position | R ~ Node 4
R R A : o CCGGTGTAACTCGGTCGATC
0 | CCGGTGTAACTCGGTCGATC
o "
"R $ 19 15
NP
Total Entropy: Total Entropy: Total Entropy:
3.91 2.91 0

Eren AM, et al, ISME Journal (2015) 9, 968-979



START

Sequences

| Initial entropy
analysis

Oligotypes

Oligotyping

| with n highest

entropy positions

Supervision
for additional
positions

Oli i
with se . It"llrigl:l
positions
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Allo-typing

 three-dimensional molecular structures

 detailled amino acid sequence differences
between HLA antigens

made it possible to define the structural basis of
HLA epitopes

« stereochemical modeling of crystallized
complexes
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Stenger RM, et al, INFECTION AND IMMUNITY, Feb. 2009, p. 896-903



Joomla, 2015 HLA Matchmaker

Figure 2 Topography of Polymorphic Residues
on HLA-DR and HLA-DQ Molecules




Antibody-Reactive Epitope Determinations With
HLAMatchmaker and Its Clinical Applications?

HLA-DR Eplet: Amino acids within a 34 radius
polymorphic amino acid (Epitope: Antibody binding site 15A radius)

1. Duquesnoy RJ. Tissue Antigens. 2011,77:525-534.



HLA Matchmaker Algorithm

Originally introduced for epitope matching
Concept of triplet matching

each HLA antigen is viewed as a string of short
linear sequences (triplets)

considered key elements of epitopes that can
Induce the formation of specific antibodies

Copyright © 2015 HLA Matchmaker.



HLA epitope repertoire

The HLAMatchmaker strategy
(HLA-MD-Eps) #

stereochemical modeling of crystallized complexes of
antibodies with different protein antigens (such as hen
egg lysosome and horse cytochrome c)

critical amino acid residues to antigen—antibody binding
energy

— structural epitopes hot spots

— paratope consists of six complementary determining
regions (CDRS)

Davies D, et al, Annu Rev Biochem 1990: 59: 439-73
Duquesnoy RJ. A Human Immunol 2006: 67: 847-62.

R. J. Duquesnoy & M. Matrrari, Tissue Antigens ISSN 0001-2815



EPITOPE Function

An epitope has two characteristics
* Immunogenicity, inducing Ab response
 antigenicity, determining Ab reactivity

* mismatch permissibility # reactivity

Copyright © 2015 HLA Matchmaker.
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Table 3 Examples of eplets that correspond to antibody-verified
epitopes reported by Terasaki and coworkers

Eplet TerEp  Antibody-reactive antigens Models
127K #19 A2 23,24 68,69 Figure 1A
144KR #208 £1,3,11,24,36,80 Figure 1A
65GKA  #3 AR3, 24 Figure 1A
62EE #28 A23, 24,80 Figure 1A
1670DG #14 A1,23,2402,80, B76 Figure 14
82LR #24 AR3 2412532, Figure 1A, B
B13,2705,37,38,44,47,49,51,52,
£3,67,68,69,63,77
79RI #23 A23,24,25,32, B38,49,61, Figure 1A, B
52,563,07.58,69,63,77
A4RT #35 B18,35,37,561,52,53,58,78 Figure 1B
TINT #22 BB,13,18,35,37,38,39,3905,4005, Figure 1B
41,4445 A7 A8 49 50,51,52 .53,
£2,60,61,62,64,65,71,72,75,76,
77,78
163LW #2456 B35,4005,46,45,50,51,52,53,56, Figure 1B, C
57.,58,62,63,71,72,75,77,78,
Cw9,w10
21H #39 Cw2wiwil0,wi15 Figure 1C
80VEMN  #246 B46,73, Cwil, w7, w8 wI,w10,w12, Figure 1C
wld, w6
TF7TVS #421 B46, Cw1, w8 wowilowld, w16 Figure 1C

2011 John Wiley & Sons A/S - Tissue Antigens 77, 525-534






_ ‘Seen’ by "Seen’ by
Polymorphic A2,A6B; A2, A68;
Residues on B9 R27.B44 B35.B44

Figure 3 Structural Basis of a HLA-B51

“‘Seen’ by
A2 A24
B7,B8

Joomla, 2015 HLA Matchmaker

Mismatch
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Examples of polymorphic residue differences within 15 A of mismatched eplets on antibody-defined epitopes on immunizing alleles and the

alleles of the antibody producer.

Reference Antibody case

Immunizing allele Epitope

Numbers of residue differences for HLA alleles of antibody producer
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« TerkEp #17 is equivalent to the 62GE eplet
represented on A2, B57 and B58

similar molecular configuration on A*0201
(Figure 1A) and B*5701 (Figure 1E)

(A) HLA@ozm (top view)  (E) HLA5701

R. J. Duquesnoy & M. Matrrari, Tissue Antigens ISSN 0001-2815
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Example showing how a high-resolution DRE-D() haplotype shows differences in class I eplet loads among serologically defined DR

_ antigen mismatches (Adapted from Duguesnoy, 2008a).

RECIPIENT

[OLINLLILLY JUod o

DR11

DR16:
Donor
DRI
DER4
DR7
DRSE
DRSO
DR10

DR11

DR1Z
DRI13
DR14
DRI5

|I}Rlﬁ

DR17
DR18

DRB1*11:01
DEB1*16:01
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DEB1*15:01
DEE1*16:02
DRB1*03:01
DRBE1*03:02

DRB3*02:01
DRE>*02:02

None

DEB4*01:01
DREB4*01:01
None

DEB4*01:01
None

DRB3*02:02
DRB3*02:02
DRB3*01:01
DRB3*02:02
DRB5*01:01
DRB3*02:02
DRB3*01:01
DRB3*01:01

DQE1*03:01

DOAT*05:01

DQB1*05:02

DQB1*05:01

DQAT*01:02

DQA1*01:01

DOB1*03:01

DOAL1*03:02

DQE1*02:02
DQE1*04:02
DQBE1%03:03
DQE1*05:01

DQAT*02:01
DQA1*04:01
DQAT*03:02
DQAT*01:01

DQE1*03:01

DQA1*05:01

IDQB1*03:01

DOQAL*05:01

DQE1*06:03
DQBE1*05:03
DQBE1*06:02

DQAT*01:03
DQAT*01:04
DQAT*01:02

IDQEI*DE-:DI DOA1*05:01

DQB1*02:01
DQB1*04:02

DQA1*05:01
DQAT*04:01

Fplet) DRB1 DRB3/4/5 DQBl DQAl

Total Eplets Eplets

[

19
18

8

L N L= TR = R & |

[

L]

0

L R I == e D s N - B s B = N ]

I

] ]

Eplets Eplets

I

2

[ 4 = = I Laa L& ] =
I = = I L Led [ L

e | = ] I
Laa = = = Led

L










Table 1

Two examples showing how the HLA phenotype of the recipient affects the eplet load of a class I allele mismatch (Adapted from
Dugquesnoyv, 2008h).

Case Phenotype B51 (B*51:01) B61 (B*40:02)
#Ep | Mismatched eplets #Ep| Mismatched eplets
1 A%01:01 A®02:01 B¥14:.02 B*07:02 C*07:01 C*07:02)7 11AME, 44RTE, 76ERT, 82ALR, 113HN, 1631, | 3 OH, 41T, 44REE, 113HN,
193PV 151RV
2 A%01:01 A®02:01 B*07:02 B*08:01 C*07:01 C*07:02)6 |44ETE, 76ERI. 82ALR_ 1315, 1631, 193PV 3 OH, 41T, 44REE
3 A®01:01 A®02:01 B*07:02 B*45:01 C*07:01 C*07:02)5 |44RTE, 76ERI, 82ALR, 113HN, 193FV 1 113HN
4 A®01.01 A*®25:01 B*07:.02 B*08:01 C*07:01 C*07:.02)14 |44RTE, 1315, 1631, 193PV 3 OH, 41T, 44FEE
3 A%01:01 A®02:01 B*07:02 B*44:.03 C*03:01 C*07:02)3 |44ERTE, 76ERI. 113HN 2 OH, 113HN
8 A%01:01 A®02:01 B*435:01 B*39:01 C*03:01 C*17:01)3 |44ERTE, 76ERI, 82ALR 0 | None  gum
7 A®01:01 A*®25:01 B*35:01 B*37:.01 C*06:02 C*07:02)2 1167, 1630 4 | 41T, 44REE, 1167, 143E
g A*01.01 A*25:.01 B*35:01 B*41:.01 C*06:.02 C*04:.01)10 |[None = 1 163E

Front Immunol. 2011; 2- 59




HLA martching protocols for kidney
transplantation

® Matching for HLA-A, -B, and -DR antigens

® Mismatching for HLA-A, -B, and -DR antigens
() Broad vs split antigens
() Acceptable and unacceptable mismatches for highly sensitized
candidates
() Permissible mismatches with graft outcome similar to
nonmismatched transplants

® DR matching

® CREG matching
(0} Public and private class | epitopes

® Structurally based matching

) Amino acid residue mismatching
() HLAMatchmaker

Abbreviations: HLA = human leukocyte antigen; CREG = cross-reacting
groups of antigens.

S. Takemoto et al. Human Immunology 65, 1489-1505 (2004)
© American Society for Histocompatibility and Immunogenetics, 2004



Eplets and Terasaki's HLA class | epitopes R. J. Duguesnoy & M. Marrari

Table 1 | Fifty TerEps that are eguivalent to eplets |

Ter Defined Antibody-reactive

Ep iy antigens Fesidue description of TerEp® Epletiz)® Modeals
#2 b AZ BD 107W 107W Figure 1A B
#17 ahhb AZ:BET, BB 620G 62GE Figure 1A B.E
#18 asb AZ BB, B9 14271 45H 142MTM145EHA Figure 1A B
#149 adh A2 X3 24, 6B, 69 127K 1ZTE Figure 1A, B.D
#2071  mAb A2 430+ 62826 +66K 626+ TEVE2G+ 730G GERKH Figure 1A B
#3E adh A2 25 26, 2530) 2530 Figure 1AB

249,31, 32,

33, 34, 43, 66,

68, 69, 74 B73,

Cw?, w17
#4304 alb Al 1494+ 1604+ 162RM1494A+ 1BEA+ 163RM14948+ 151 AHA Figure 1C

163K +166E/1 494+ 163R + 167W

aAb, allpantibody generally eluted from antigen used to absorb alloserum; mAb, monoclonal antibody; TerEps, Terasaki's epitopes.
# Amino acids in HLA protein sequence positions are listed with the standard single letter code. Amino acids not exposed on surface of molecule are in

parenthesis. Residues shared with C locus antigens but not proven by single allele antibody testing are indicated as squane brackets. TerEps described
by combinations of residues are shown with + sign. Possible atemative residue combinations are separated by slash.

& Two and th i I dby [ - :
w0 anc! firea unqua eplets ars separatecy R. J. Duguesnoy & M. Marrari, Tissue Antigens ISSN 0001-2815



Eplets and Terasaki's HLA class | epitopes

Table ZEI Thirty-one TerEps that correspond to eplet pairs

R. J. Duguesnoy & M. Marrari

Antibody-reactive Residue description
Terep Defined by antigens of Terep Eplet pairls) Models
#212 aAb AZ3, 24,32, B3E, 49, b1, [BD1+904/801 +1494] TARI+90A Figure 2A
h2 K3, b7, BB, 69 63, 77
#1119 mab B49, &1, 52, 63, 77 BOI+904+1 27N+ (15ZENVBOI+109L+ 1315+ 7ORI1+152RE Figure 2B
(1EZENEZL +90A+127TN+[152EVE3R +
A0A+127N+(152E)
#2230 aAb B3E, 49, 51, 52, K3, 59, 77 BE0O+B0IEaT+EOI BROIT+TARIT1MT+ 7RI Figure 2C
#219 aAb B1EB, 35, 37, 51, b2, 53, 7B AET+62RMET +660MMET+EEIAET+EATMET+TIT JART+TINT Figure 2D
#4303 aAb BaG, 62, 7h, 76, 77 41A+464+650 45RMA+TIRM Figure 2E
#7221 aAb B35b, 4005, 46, 49, b0, 51, 1683L+ 167 W 131 5+163LW Figure 2F
b2 B3, b6, 57, BB, B2, B3,
71,772,708, 77, 7B
#4115 mah B46, 57, BE, 63 [[E3E}+(F1A)+163L) T1AT+163LW (also on Figure 2
Cwd, 10}
#2204 mab AZZ, 74; BB, 18, 37, 3B, 35, [108L+163T] 109L+ 163TW (alzo on Figure 2H
41,42, B4, &b, b9, 64, 65, Cwl,4,6 68,12,
67 14, 15, 16, 18}
#2328 aAb B1B, 37, 38, 39, &4 b5 56, 1315+163T 131 5+163TW
64, 65, 67
#215 aAb AZ3, 34, 6B, B9 BB, 1B, 37, 62R+163T GZRN+ 163TW Figure 21
3B, 39, 41, 42, 54, b5, 5O,
64, Gh, 67
#2372 mAb BE4, &5, BQ; Cw, wd, wh, (103L}+163T TOEL+163TW Figure 2.J
wib, w7, wB, wiZ, wild,
wlh, w16, wilB
#2325 aAb BE, B9 (67 F+163T BE0IF+183TW Figure 2K

R. J. Duquesnoy & M. Matrrari, Tissue Antigens ISSN 0001-2815



Eplets and Terasaki's HLA class | epitopes

Table 5 [Eplets not included in the Terasaki's epitope repertoire

R. J. Duguesnoy & M. Marrari

Eplet Associated antigen suminany

1C.6K Cwrl

d4RE B&0, 61, 4006, 41, 44, 45, 47, 43, &0

G20E A1, 3,11, 30,31, 32, 36, T4

GERMA A1, 3,11, 25, 26, 2B, 79, 30, 31, 32, 36, 43, 66, 74, BO; BG3, 57, 5B
BERMH A1, 25 26,31, 32,33, 36, 43, 74, BO

GERMO A3 11,29, 30, 66, 6B, 69

TOEAH AZ 23 24

TIHS A1, 2 Z3 24, 25 26,31, 32 33 36, 43,74, BO

7145 AZ 11,29, 30, 34, 66, BB, 69

T3AM Cwed, wib, w17, wiB

73D A3, 33

T3TD AZ 3,11, 30, 34, 66, 68, 69, 74, BZ7, 37, 47

73T A1, 8, 26 29 36 43, BO; BE, 13, 17, 27, 3B, 44, 48, 53, B9, 63, 77, Cwi, wilb
TEEDT BZ7, 37,47

TEEMT B13, 44

TEESI AZR 32

TeVDT AZ 3 11, 30, 31, 33, 34, 66, BB, 69, 74

TITEM AZ3 24, B3, 63, 77, 27, 38, 44, 48, 51, 52, B3, 57, BB, B9
TITVM CwiZ2, wh, wih wilg

TBVGT A2 3,11, 30, 34, 66, GB, 69, 74

1065 A2 3 Z3 2,29 30, 31, 33, 6B, 69 B0

109F A1, 2,39, 11,25 26,29, 30, 31, 33, 34, 36, 43, 66, 6B, 69, BO
142 M A1, 3, 11,9 25, 26, 28, 30, 31, 32, 33, 34, 36, 43, 66, 6B, 74, BO

R. J. Duquesnoy & M. Matrrari, Tissue Antigens ISSN 0001-2815



HLA epitope repertoire

 HLA Matchmaker determines structurally HLA
compatibility at the epitope level and may better predict
the immunological risk of kidney transplants compared

with broad antigen matching

Do Nguyen H, et al, ATC 2015, Abstract number: 1066



HLA-DR Epitope-Mismatch
B8 8

—
o

B 70

8

2

&

2

HLA-DQ Epitope-Mismatch
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1 Mismaich 2 Mismaiches 1 Mismaich 2 Mismatches
High-Resolution HLA-DR Mismatch High-Resolution HLA-DQ Mismatch

Wiebe et al Amorican Journal of Transplantation 2015; 15: 2197-2202



High Epitope MM Load in Patients With De Novo DSA!

DRdnDSA A DQdnDSA Both DR and

h{‘:fgii’;‘ Alone Alone  DQdnDSA

- LEE) (n = 24) (n=12)
HLA-DR epitope MM [[132 = 135]| 21.4 + 8.49f | 128 + 9.6 [[24.2 = 9.9®
HLA-DQ epitope MM [|17.3 = 16.7| 11.0 = 10.5 28.2 + 6.0°

"P<.05;°P<.01;°P<.001.

1. Wiebe C et al. Am J Transplant. 2013;13:3114-3122.



Transplant outcome

Epitope Matching Outperforms Traditional
Antigen Matching as a Predictor of De Novo
Donor Specific Antibody Development after
Renal Transplantation

C. Wiebe, D. Pochinco, T. Blydt-Hansen, I. Gibson, D. Rush, P. Nickerson

Medicine, University of Manitoba, Winnipeg, Canada

Immunology, University of Manitoba, Winnipeg, Canada

Diagnostic Services of Manitoba, University of Manitoba, Winnipeg, Canada
Pediatric and Child Health, University of Manitoba, Winnipeg, MB, Canada
Pathology, University of Manitoba, Winnipeg, Canada

Meeting: 2013 American Transplant Congress
Abstract number: 405



Antigen / Epitope / Eplet
Microchimerism



Women carry DNA of men they had sex with in their brains and organs?

Started by Irene Sacrifices Universe , Aug 08 2013 02:04 AM

Male microchimerism was not infrequent in women without sons. Besides known pregnancies, other possible sources of male
microchimerism include unrecognized spontaneous abortion, vanished male twin, an older brother transferred by the maternal
circulation, or sexual intercourse, Male microchimerism was significantly more frequent and levels were higher in women with induced

abortion than in women with other pregnancy histories. Further studies are needed to determine specific erigins of male

microchimerism in women.

In this study, we provide the first description of male Mc in female human brain and specific brain regions. Collectively with data showing
the presence of male DNA in the cerebrospinal fluid, our results indicate that fetal DNA and likely cells can cross the human blood-brain
barrier (BBB) and reside in the brain. Changes in BBB permeability occur during pregnancy and may therefore provide a unique
opportunity for the establishment of Mc in the brain. Also unigue te our study are the findings that male Mc in the human female brain is
relatively frequent {positive in 63% of subjects) and distributed in multiple brain regions, and is potentially persistent across the human

lifespan (the oldest ferale in whom male DNA was detected in the brain was 94 years).



Neuroscience Reviews G Chiang - 2014

Fetal cells = @

Placental barrier Endothelial cells Blood-brain barrier Maternal brain


http://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=21&cad=rja&uact=8&ved=0CBoQFjAAOBQ&url=http%3A%2F%2Fwww.kopfinstruments.com%2FCarrier%2Fdownloads%2FCarrier79.pdf&ei=0DJPVMP5K9ftaK6WgcgI&usg=AFQjCNETsajvkArGz8dy09hKlGWvvoSaew
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Detection of michrochimerism after MSCs
pretransplantation

PCR on arterial endothelium
Saadi et al, 2010, Dynamic Bioch

Lymphocyte DNA sequencing

Saadi et al, 2016, Unpublished
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Mesenchymal Stﬂem Cell Transfusion
as a Novel Immunosuppressive Regimen with
Possible Induction of Microchimerism

Gamal Saadi' - Mervat El-Ansary® - Samah Abd El-Hamid* - Iman Abd El-Aziz’

i Department of Internal Medicine and Nephrology. Kasr EL-Aini, Cairo University. Manial EL-Rouda, Cairo, Egypt
2 Department of Clinical Pathology. Kasr EL-Aini, Cairo University, Manial EL-Rouda, Cairo. Egypt
3 Department of Clinical Pathology, Theodor Bilharz Research Institute, Kornish Elnile Street, Warrak Elhadar, Giza, Egypt

Corresponding author: * samah_cpath@yahoo.com

ABSTRACT

Human mesenchymal stem cells (MSCs) have immunosuppressive capacities. Although their efficacy is currently studied i graft versus
host disease (GVHD), their effect on alloreactivity in solid organ transplant (SOT) patients is unknown. Our work aimed to use allogeneic
donor-specific MSCs (DS-MSCs) transfusion prior to renal transplantation as an immunosuppressive induction regimen. Our stdy
included 4 groups of patients, all of which were diagnosed with chronic renal failure and had undergone renal lmnsplamguon. The first
group included 7 patients that were induced by DS-MSCs. The second included 6 patients induced by antithymocyte globulm.(ATG). 'ﬂ?e
third included 6 patients induced by anti-CD25 while the 4™ group included 7 patients who received no m@ucnon. The immunosup-
pressive regimen was cyclosporine (CsA), Mycophenolate mofetil (MMF) and prednisolone (PRD) for all patients. _Bonc marrow (BM)
(90 ml) were aspirated from the iliac bone of related donors, to separate MSCs, then about 10 million MSCs placed in 10 m! saline were
infused intravenously in 2 divided doses | week apart. Our results showed that the lowest mean serum creatinine !evel measured after !.‘3‘.
and 6 months were in those patients who received pre-transplantation DS-MSC infusion (group I). Also rejection was less frequent in
patients of group I. Microchimerism was detected after MSCs transfusion in one case of group 1. We conclude that MSCs can escape
immune recognition, can inhibit immune responses and prevent the development of cyiotoxic T-cells so their transfusion may be used to
treat organ allograft rejection and reduce the need for an immunosuppressive regimen afier renal transplantation.




Chimerism was proven In patient after DS- MSCs
transfusion by examination of HLA class Il (HLA-
DR) by molecular biology technique

Before MSCs transfusion HLA typing of patient
was . DR13(6)

HLA typing of related donor was DR4, DR13(6)

After MSCs transfusion HLA typing of patient
was DR4, , DR13(6)

Saadi G et al, Dynamic Biochem 4(1): 55-60, 2010
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Immunosuppression
and Adherence

Is the corner stone of
maintaining graft
survival




Allospecific matching
Is the Key stone of
ensuring graft
survival
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