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Antigeni (Ag)

» Tutte le molecole in grado di
attivare il sistema wY v
immunitario sono detti
antigeni '

» Normalmente gli Ag sono

sostanze estfranee _

aiPeracilving il aito: Bisi Essi si possono trovare sulla
9 1 Yo P superficie delle cellule oppure si

molecolare quali proteine e  possono trovare liberi (antigeni

lipopolisaccaridi circolanti)

» Non sono antigeni molecole
a basso peso molecolare, 3 T ——— pr
a capacita di un Ag di combinarsi
anche = es'rrgnee, SRS el con un Ab riflette la sua
disaccaridi ecc...
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Immunogenicita

Immunogenicita e la capacita
di un Ag di indurre una
risposta immune

Un Ag puo essere antigenico ma non immunogeno,
cioe si lega all'Ab ma non induce la produzione di
Ab da parte della cellula B
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Caratteri che condizionano I'immunogenicita di
un antigene

PESO MOLECOLARE
SOLUBILITA’
CONFORMAZIONE SPAZIALE
NATURA CHIMICA
DISPONIBILITA DEGLI EPITOPI
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Tx immunogenicity

Williams, Transplant direct,2017

Hazard Ratio for First Kidney Failure Time as a Funcil':on ! HLA
Mismatch Controlled for Age, Sex, Transplant Era (Blue Diamonds),
and Full Model (Red Squares). All Living Donors, N = 66,596.
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La forza di immunoge
la potenzialita di
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mdifferences in immunogenicity of
HLA antigens ?

Tx Immunogenicity

100 —

D5A Tree survival []

T T
0] 2 4 15 ] 10
Time post transplantation [vears]

Willicombe M, Transplant,2018
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Tx Immunogenicity
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DSA consideration: inferior graft survival with de novo DSA
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Abstracts f Huran Immurtology 78 [2017) 1-50

HIERARCHY OF HIA TYPES IN PROVOKING ANTIBODY PRODUCTION FOLLOWING KIDNEY
TRANSPLANTATION.

David D. Gae?®, Haibo Sun? Owen Buenaventura ?, Kelly |. Cunniffe 2, Gil Da Gente*, John Roberts®, Raja
Fajalingam?® #lmmunogenetics and Transplantation Laboratory, Department of Surgery, University of
California San Francisco, San Francisco, CA, United States; PTransplant Services, Department of Surgery,
University of California 5an Francisco, San Francisco, CA, United States.

Aim: HILA antigens are diverse in cell surface expression, peptide presentation, binding immune receptors,
and in eliciting immune responses. Here we examined the ability of distinct HLA types in inducing antibody
{Ab) production following kidney transplantation [Ktx).

Methods: A cohort of 308 candidates (44% female) waiting for 2nd Kix was studied. Prior to 1st Kix, all
were negative for HLA Abs by One Lambda single antigen bead (OL-5AB) assay. HLA Abs were measured in
pre-2nd ix sera using OL-5AB. The strength (mean of MFIs) and frequency of each Abs in pre-2nd tx sera of
308 candidates were determined and plotted.

Results: A positive linear correlation was observed between Ab strengths to frequency with an r = 0.6 and
p <2 x 10~ (see figure). DQ3 is the most frequently and Stnl:nrj,glj..r encountered Abs and thus D3 is the most
aggressive annbcn:ly mdm:er following K. DR53 ; 5 it

% cers) The hierarchy from the stmngest inducer i1s DQY = D08 =DOY = B?E > DRQ >
DQd}EdS =D E}BS?}DQE = Al > DQ5 > DR7 = B57 > B58 > A24 > B49 > DE53 > A2 > B82 > Bd4 > AQ6 =
A23 = Al1 = AGB| All HLA-Cw antigens and a subset of DPB antigens (DF15, DP13, DP5, DP1, DP23, DP4) induce

Ab production at low levels and low frequency. Within Cw types, the most poorly immunogenic represents to
be those carrying C1 epitope that binds to KIR2ZDL2/13. The moderate inducer includes most HLA-B, HLA-A
and DR antigens, and the hierarchy from the strongest inducer within this group is B7 > Al0>
B5=DR52 > DR51 CREG. The B5 CREG was diverse and observed to have four outliers from the linear fit
The strongest to weakest to trigger Abs in B5 CREG is ordered as follows: B7V6 =B63 =B7V3 =B62 >
B75 = B78 = B46.

Conclusions: Our findings categorize 121 HLA types into three hierarchical sets based on their ability in
eliciting Ab production following Ktx - strongly immunogenic, moderately immunogenic, and poorly
immunogenic. The strongly immunogenic HLA types should be considered for matching in Kitx, while the
poorly immunogenic HLA antigens are tolerable.

Milano 17 Settembre 2018




=mHLA antigen mismatches with highest
immunogenicity are called “Taboo”
mismatches

= Doxiadis 11, lancet,1996;348

= Remne J. Duquesnoy

= Geneugelijk

= J Immunol Res, 201

= Slavcev, A

= Intermational J Immunogenetics, 20013

=

= Examples of Taboo Donor/ Recipient
combinations

= A2/B44
= A3/DR6
= B7/A1

= B60/DR2
= B60/DR2
= DR5/A2 ( worst)
= B44:02/B44:03
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e HLA Matchmaker
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PIRCHE®

@

PIRCHE Matching Service | SOT Single Patient

HSCT SOT

Patient: HLA data is incomplete or contains unknown allele codes.

OT Single Patient .
Population @ NMDP EUR haplotypes (2007) =

SOT Multi Patient (CSV)

SOT Risk Profile Input Wizard @ Paste data here

SOT Acceptable Mismatch Profile

HLA Data @ D A* B* c DRB1* Daet* DPB1*

Contact ] [ ] [ [:} 0

dnalser |

- Take the tour

Donors: Please theck HLA data. Allele codes are incomplete or unknown.

Population & NMDP EUR haplotypes (2007) «

Input Wizard @ Paste data here

HLA Data @ D A B” c* DRB1* DaB1* DPB1*

) J | L] 060

dnalser

Limpot | X Expot @ Example
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*Paziente: donna con GN a ¢
«Stato immunologico pre-TX:

» [°TX:43aa da donatore cadave
][° TX match: A*02, D

‘PRA 90%//97% numerose
*Espianto rapido

*Rientro in lista d"a

«Stato di Iperi

«Cicli di immunof

e [I TX:50aa

Milano 17 Settembre 2018



*Presenza di Ab di specificita D

* Post-TX, valutazione Typin

“ DPB1*03:01, DPB1*10:01 “

» Riscontro delle stesse

A de-Novo : B*¥15:01, DRB1*13:01, DQB1*06:03
oltre a tante altre spe
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HLA Fusion®

Nt in panel
0 [:] DRB1*14:01P DAB105:03

| "INNO ALLA VITA" 1500 TRAPIANTI DI RENE nella Regione Puglia — Teatro Petruzzelli — 7 luglio 2018 ore 9.00 |

§, HLA Matchmaker

HLA Fusion-

Epope s

(0) Class | @ Cassll ©) MICA Paient 12046 [:]B DRET0701 DRBTI401F  DAB1'0202
Enttope Lbrary  CASS | v (BAO/2017 v 15AU8 v Donor / Inmurizer — DoN- ] [:] [:] DRE11301  DRBI“401P  DQBI'0E03
Select  SamplelD  ~  Sample Date Patient P:s\’n?‘zlm Seasion Name i Reolazz NMDP Code
is |
A [awrs s, 207 078 4(1,06) | LS SA 1 urg270917 20170927 15251 Use Ctof from LABScreen Ancpss DR [oo @or
) BINTE6 set 21,2017 12846 26(1,4)| LS SAIURG280917_20170929_132—| DataType  Baseine +  Cutoff mioamy o
[ |sures set 21,2017 12846 26(1,84) | LS SA1 URG280917_20170829_132: Meancf Sef ) 6 18 0 0
0 |swmm 2207|9075 45(1,E6) | LS SA N urg270817_20170827_15250 0 W T
L sat 25, 2017 1094 B5(1E...| LS SANurg021017_20171002_14211 ~ 250 e —
< I | 3 ™ A 1 0 0
BIT6G./ LS SA I URG2B0S17_20170529_ 132430 BIS e Moleted - [ Firlp | Fier Alele
@ aveded [ote T A [F] #of Evlets Oriy [Showset || Showlnm | Snowpos | | Res [ Bpor |
Row Count: &
Bead Missing n N. N
Allgle 7 7 Locus T Raw 7 Baseline ¥ Ratic ¥ Run T EP 7 Cutoff ¥ Self ¥ Imm 7 . 7 A 7 Al V| wi
D Verified - |
Def Verified
DPB10301 0P 12533 12450 2598  POS 0O | BADEAV 1 oYL, 11L, TV, 8. 4
DPB10301 bl 12143 12066 243%  POS [ | BADEAV 1 oYL, 1L, 76V, 8. 4
DPB10301 0P 12041 11982 2673 POS | | BADEAV 1 oYL, 1L, T6V,8. 4
DPB1*10:01 DP 4338 4843 8372 POS | il BADEAV 1 OH, T1L, 76V, 84 4
i : 2 i i : ] j 0 j i
DQB1°06.03 0Q 7 9 ! NEG [} 0 0

f [:] DRB1*14:01P DQB1"05:03

[ B07.05 C:07.01 C*15.05

- TP

© Gassl O Cass © wica Pt 12506 ([ <011 #1201 BUIGS B501 CTO) Clats
Epitope Library ¢ ASS | - 05A08/2017 ~  15/09/2018 Donor / Immunizer  DON-PARISI - D B;\m-m A02:01 B07:05 B-1501 C™15:05 C°07:01
St SamplslD & Sample Date Patient miiln Sassior Nama [ cis0s NMDP Code
© |
O [smrst set21, 2017 30708 12(1,02) | LS SA| urg270817_20170827_15101 Use Cuteff fron en Analysis
» BI766 set21, 2017 12848 100182} LS SA\URGZ&U‘J17_ZDWU‘329_1315D Data Type [ Baseline Cutoff 1025
D BMTES set21, 2017 10987 48(1,H6)  LSA1_CDOS_N_0617_20180430_13 Mean of Seff m) 0
D BM770 set 21, 2017 83741 49(1,A. |LSA1_CDOS_N_0817_20180430_13 5D 07
EEE set22, 2017 90725 13(1,E2) | LS SAIurg270917_20170927_15101 = N
< i ] v 380 [
BM766 /LS SA | URG280917_20170829_131517 Fptops_AbVerfied ~) [ Fitrp | [ Fiter Al |
[ b Verfied [ Other  [9] Al 7] #of Eplets Only [Show Selt | [ Show mm | [ ShowPOS | [ Reset | Epon |
Fiow Court: 2
Missing . ‘ N
Alele rirad ¥ Locus 7 Raw ¥ Baseline ¥ Raic 7 Rin v P ¥ Cuoff ¥ Sef ¥ Imm ¥ Al v|N vk 7 I
Al
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LA Fusion-

Maiching | Ectcos Ansiyss |
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v
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Baseline W Ratic W
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a7
1668
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15092018 = Find Danar / imminizer -

Dota Type | Basedne =

17828 ]EI ATDIO1 A0 BOTOS BUED COTM CH1506

DONA - [ ia\‘D?ﬂl A2 BOTOS BMSD CHMS05 CO401

| Recisce NMOP Cose |

7] Use Cutott from LABScresn Analysis |

Cigeff 1025

Meanof Sefim) 0

S0 0

me350 0
|Eptope_pbVenfied v [ ek | B8

[“Show Seit | | Showimm | [ ShewPOS | | Ressr
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T Cuclf V OSe W Imm Y yiiged v
7184 BN B2LR
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18IS
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kL
Ab
Verhed

TISA 20 EMLR
BOI. BOHBATHT.
188G

@ Class Il

Epitope Library  CLASS |

 06/08/2017 ~

15/08/2008 ~ | Find |

Select Sample ID  ~  Sample Date

Patient

Well

T Session Name

BM887T ott 05, 2017

89293

68(1,08) | LS SAIurgd61017_20171008_13104

BMB8E oft 05, 2017

T1ET1

59(1£9) | LS SA1urg061017_20171008_13104_

BMB92 oft 05, 2017

12848

70(1,F9) | LS SAIurgds1017_20171008_13104

BMag2 oft 05, 2017

12846

12(1,02) | LS SAlurg121017_20171012_1223¢

BM893

ott 05, 2017

89472

n

LSA1_CDOS_N_0617_20180430_13 =
3

51(1,C7)

BMB832 / LS 5A 1urg121017_20171012_122353

ApVerfied [0 Other ] Al

[] #of Eplets Only

¥ Raw ¥ Baseline ¥ Ratio

Missing
¥ Run v EP

20471 81,81
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Donor / Immunizer

12846

Patiert E [:] AQT01 AD201 BO705 BU08:01 C07.01 CH15.05

US| - E E]A‘Mm AD201 BO7.05 B15:01 C*15:05 C04:.01

Reolace NMDP Code

Use Cutoff from LABScreen Analysis |

Data Type | Baseline ~|  Cutoff 1140

Mean of Seff fm) 0

5D 0

m+35D i

Epitops_AbVeriisd ~| | Fiterep | B15

[ Fitter Alele |

[ Ewon |
Row Count: 8

Imm

N,
T Ab w

N.
Imm
Ab

b
¥ Cuteff ¥ Sef ¥ lnm ¥ Ab
ehed Verified

44RMA, 1315

44RMA. 1315, 1
1315, 163LW/+6.
1315, 163LW+6.
44RMA, 1315, 1.
44RMA, 1315, 1.
44RMA, 1315

44RMA, 1315, 1.

Verified
44RMA, 1315, 1

1315, 163LW+6._
44RMA, 1315 1.
44RMA, 801, 80l..,
44RMA, 7154, B
44RMA, 1315, 1.

re 2018

80I, 201+69TNT...
71SA, 80I, 82LR.




PIRCHE® organ transplant report for patient ID: paz i:
Created by mininnidonata@gmail.com PI RC H E

PIRCHE Il

Patient / Donor ID A* DPB1*
04:02

P 02:01 : 04:02
0301
Hon 10:01
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i nm o705 oo 02 [T
fa] @0 0801 1505 401 D503 @2
1 07.05 o701 130 1 =

1505 40
1.00

Presenting Allele Presented Allele Core Sequence Peptide
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*Paziente maschio con nefropatia

*Eta al trapianto da vivente : 49aa
eDonatore : donna 48 aa

*Stato immunologico pre-TX : PRATC
PRA II Clas

*Match TX : DRB1*11:0
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Patient: Please check exiracted HLA values for correciness before maiching.

Population @

NMDP EUR haplotyp 07y~

Input Wizard @

HLA Data @

dnaiser

Donors: Please check exiracted HLA values for comectness before matching.

Population @ NMDP EUR haplotyp 07) -

Input Wizard @

Paste data here

HLA Data @

dna/ser

& Export @ Example

A= R

ptient Resuit

Patient ! Donor ID

paz

01:02

5
i 191,00
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HLA Fusion-

Epitope Matching
Class Il

Epitope Library ~ CLASS 11

Patient
Donor/Immurizer

[7] Ab Verfied Al

Epitope Exposed
y 35

9

13GM

4GV
1603
52P02

jon D

LIJE
Ly

2008 B ~ 15092018 F~

- [ose]

E Commert:

[] leles causing mismatch [ # of Mismatch only | Replace NMOP code

Antibody Reactivi  Antibody Verified = Allele Matched
DQBT06:03
DQB1706:03
DQB1706:03
DQEB106:03
DQB106:03
DQBT06:03
DQBT06:03
DQBT06:03
DQBT06:03
DQB1706:03
DQEB106:03
DQB106:03
DQBT06:03
DQBT06:03
DQBT06:03
DQBT06:03
DQB1706:03
DQEB106:03
DQB106:03
DQE106:03
DQBT06:03
DQBT06:03
DQBT06:03
DQB1706:03
DQEB106:03
DQEB106:03
DQB106:03
DQBT06:03
DQBT06:03
DQBT06:03

Caonfirmed
Confirmed
Confirmed
Confirmed

Provisional

Provisional

OOEOOOOOOOEOOOOODOOO

Alleles

DQE1702:01,0QB1702:0
DQE1°02:01,0QB1702:0
DRB1°01:01.DRE1°01
DRE112:01.DRE1*12
DQE1"03:01,0QB1°03:0
DQE1°02:01,0QB1°02:0

:02DQE104:01,DQB1°04:02,DABT06:
2, DQB1702:03,0QB1°04.01.DGET04:
DQET"04:02 DQET!

DQE1*05  DQB1°06:03 DAB1706:
—

DOEB1°04:01.DQB1704: D" DQEB1°05:01,DQB1°05:02,DQB1°06:01,DQB1°06:

DQE1°05:02.DQE1°06:01.0QB1°0 (B1°06:03.0QE1°03:23.DQB1°05

DGQE1"02:01.0QB1°02:02.0QB1703:01 DAE1°03:02.DQE1°03:.03. DAB1°05

DQE1°03:01,0QB1703:02,0QE1°0 (QB1°06:01.DQET"06:02, DAET06:

DGQE1"03:01,0QB1°03:02,0QE1703:03 DAB105:01,DQB1°05:02, DAE170E:

DGE1°06:02,0QB1°06:03,0QE1703:

DQB1°06:10,DQB1°06:11,DQB1°06:

Search Allele(s)
Search Epitopels)

ssion Name: (MM _Match_20180315172551

 DGB1706:04) DEB1°03:04, DABT03:
,DQB1"05:02 DQET"06:01,DQBT"06:02, DABT6:
QE1°06:03,DQ81°06:04,DQE106:
DQE1"06:09,DQB1°06:09,DQB1706:

.0Q B1'O‘ 03, DuB]‘O‘ 04, DuBW‘B‘

QB1°06:03, DQB1°06:04 DQBT"06:09,DQET"03:04,DAB1T03:

QBT QE1708:07,0QB 170!

QB1°06:13,DQE1°06:14,DAB1°06:1

DGE1*03:01,.0QB1°03:02,0QE1703:03 DQB1°06:01,DQB1°06:02, DQB1'DB 03, DDBW'DGD-‘IDQB?DG 08, DQB1°03:04,DQB1°03:05,0Q81°03:07 DABT03:.

(B1706:03 DQE1"06:04,DQE1706:09,DQB106:

DQEIZ06:01,DQB106:0

DQE1°02:01,0QB1°02:02,0QE1703:01, DQB1°03:02, DAB1°03:03 DAB1"04:01,DAET04

1.0QB1°03:01,0QB1°03:02 DQB1°03:03, DAB104:01.DQB104:
DGQE1"02:01.0QB1°02:02.0QE1705:01.DQE105:02.DQE1°06:01.DQE1°06:
QB1°0. (QB1°02:03,DQET"04:01,DQET"04

2:02,0GB1703:01,DQE1"05:01,DQB105:02,DAB106:
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01,DQE1°05:02, DAB1°06:01,DQET06:
(B1°06:01,0QB1°06:02,DQB1°06:

1.DQBT0E:



HLA Fusion-

Eptope Al
- e Notinpanel
) Class | @ Class I o EE DRBI"11:01 DRET"11:04 Notinpanel
Ecpe Loy 2018 ; o Gwnso < ) [Jowre owrne  owreo owwn i
et SamplelD & Sample e = y : I Reciace NMDP Cade

Mean of Seff {m) L} 0
0

Missing i T N ™
Rato ¥ Run v EP 7 Cuteff 7 Self ¥ Imm ¥ ey V Ab Vo 3 ¥ b ¥ lmm ¥ Ab 3
Def Verified Verified =] Al Verified St

Ed=

12°

DQET"03.01
DQB1°03.01
DGBI1°03:01
DQET"03:01
DGBI1°03:01

cooooalla
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CHIARIMENTI V
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