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WERITAS
A B C D E F G H 1 J K L M
1 |Class|
2
. . . . Antibody .
) Class  Epitope Name Sero Group AA Position Polymorphic Residues Exposed Reactivity requency Struct Epitope Alleles
41 1C 1 1C Yes C*01:02 C*02:02 C*02:10 C*05:01
51 165 16 165 Yes C*02:02 C*02:10 C*04:03 C*02:03
6 |1 17RS 14,17 R,S Yes A*30:01 A*30:02  A*01:02  A*01:20
70 17WR 14-17 14W17R(49E) Yes C*04:01 A*02:109  B*39:41 C*04:04
8 I M7 a1 M7 Yes Confirmed B*13:01 B*13:02 B*40:01 B*40:02
9 I 43RRM 43-24-45 43R44RA5M Yes A*02:02 A®02:05  A*02:08  A*02:115
101 44KM, 44,45 (149,150,151,152) (L'K,M (A,V,H,A) (V) Yes Confirmed A*01:01 A*36:01  A*01:02  A*01:03
111 44RM 44-45 44R45M Yes A*02:01 A*02:02  A*02:03  A*02:05
12 1 A44RMA 44-45-46 44R45MA6A Yes Confirmed B*13:01 B*13:02 B*15:01 B*15:02
13 1 A44RME 44-45-46 44R45MAGE(67V) Yes A*02:01 A*02:02  A*02:03  A*02:05
14 1 A44RT 44,45,46 RT,E Yes Provisional B*18:01 B*35:01 B*35:08 B*37:01
15 11 AART+RATNT 44-45-46 + 6-70-71___ AARASTAGF + GOTZONTIT Yes Provisional R*18:01 R*18:02 R*18:03 R*18:04

¢ Duquesnoy®dT—HAN—RXZ=ZSHE[Z0ne LambdahH®

ERLI=TE+—TFHR

— Confirmed: EEETEEBASN TS
— Provisional : BRI TFEEMN FTRIESNS D
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E 5% TIXEERA

S TULVELY

— Blank:unknown
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HLA Fusion® T —3XR—XAKYIEUHTIES
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15ame lstMome 0| e (Select |v| See [ | =
e e B (N R—
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Actien D2y T I I Donor
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B<
PatientM#& ) [ (Select a patient from database)Zx2')w%
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o Patient2 U'Donor®DZA

Calculate

Epitope Matching  Epitope finalysis

®Class ] O ClassI O MSHA Session Date:  |2020/11/02 [~ | ~ [2020/11/08 [~ | | Find | | Mismatch Evaluation
Epitope Library  [HMM Class1 0817 | Existing Session | ~| | Delete | | Reanalyze
Patient [Patient 64 | ‘A*DQ:DB A*3308  EIG01  Be4&03  Gr0702  Cr1403
Donar/Immunizer [ Danarfid ‘P.*H:IJI k3303 BE4&03  BHER01 CHOT02  CH14:03
[] Ab Verified [] Cther All Allzles causing mismatch Replace NMDP code I Calculate I Save Optionz iSnal
B G o] Claszl Classl
# ] # Unig# #
T Miematch © Lﬂlllsmatch 7| Mizmatch Mizmatch Mizmatch
All | Al All
Patient bd Donor 64 B2E, BAIE+5R0, 4HEE, 62RMNG), Th u 34 a4
#0208, 1101, B3EM, 63ERMN, RECIA,
A%33:03, A%3303, GEMAC, BIALT, BBQLA+TEESN,
B 15:01, B4 403, 1S, 7AET+90D, BELY, GOAA,
B#44:03, BxET01, 971 113YR, 144KR, G948 8+E5CT
C*0702, G002, 144K R+151H, B9AA+TRE,
C*14:03 C14:03 1618HA, 162HA, BOA0T, GIATS,
166014, 163F, 70180, 73TDE,
163RA 275EL 113HM, 116F,
1315+ 163T, 188T
filleles
contributing to the Alleles
mizmatch: contributing to the
mizmatch:

o 11:01 (B20IE,
GACIE+BAG, GIEN,
GIERM, BENAC,

B#67.01 (45EE,
G2RMNG, G5CIA,

BIAGIT, 71015, REGIA+TRESN,
JOGT+90D0, 97 GETY, G944,
TR, THKR, (94 A+65CT
T44KR+181H, 94 A+TEE,
161AHA, 152HA, RO9AQT, GIATS,
15ECA, 163R, 70IAG, 73TDE
163RM, 275EL) 113HM, 116F,

1815+163T, 158T)
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Alleles causing mismatch

Epitope Matching | Epitope Analysis
@ Glazs I (O Glass I ) MICH Session Date: 4/11/2019 [E~ ~  4/18/2019 [E~ [ Find ] [ Mizmatch Evaluation ] Search Alleleis) Ax0201
Epitope Library  HMM Glass1 0817 + Existing Session: ~ [Delete | [Reanalyze Search Epitopels) aF
X Lizt All Epitopes
Patient Patient 1 [ ) [ A0301A%3L01BRIT025%40010HI3040H0T2 ~ [ Gemment sl Eiones.)
Daonar/Immunizer  Donor 3 - C] D SxI0:02 A3 01 Bk 1 4:0 38 B C]
Ab Werified [] Other [ lleles causing mismatch | # of Misma [Calculate |[ Resiscea | [Import | [Export | [ Save | ion3D [Latest Version v Session Name: WM Match 201004 18101648
o . a a A " #‘3 G G G % A
atient  Donor ¥ PatientEp ¥ DonorEp ¥ Mizmatch w Mis| | w Mismatch ¥ PatientEp ¥ DonorEp ¥ Mizmatch w Mismatch Mismatch
Abvferified Aberitied Abterified AbYy ‘ ||:|| I |E |EE AbVerified Abverified Aberitied Abverified AbVieritied AbWerifiee
Patient 1 Danar 1 BAR, B2QE+BEG, B2RE, GENY, G2RR, 79GT+900, 6 . . 16 2H, BRCIK R+ TEVS, TAAM, 80K, 3 5
Ar0301, Ax3d02, GEMY, 7OGT, TOGET, 79GT+A0D, - 146RT, 149TAH, 01, BRCIK R+ TEVS, TAAM, TEVRN, 0K+ 14R
AkILD 1, ARG 128M} 90D, 138M], 163R, 163RW I:I:Iﬂtr' |t||_.|t ||"|g tl:l 76VRN, 80N, 30D, 30K, 20K+ 4R
Ex07:02, B 1302, 1380+ TOGT, 138MI+7AGT, R, 163LW, 173K, B0M, 900, 193 Alleles
Ex40:01, B*51:01, 144K, 144KR, T46RT, 149TAH, | Alleles - . A, 193PL3, 193PY, contributing to
CHI304, CHIG0Z, 144KR+151H, 163R, 165Rw, | contributine to thE mil= I‘T'IEItE"'I 2149, 2530, the mismatch:
G702 G601 1508AH, 1610, 2530 the mizmatch: J67QE
2530 C0E:02 (734N,
f%34:02 (BIRR, S0K, BOK+14R)
TAGET+A0D,
T45RT, 149TAH)
AREET (B2RR, ;+; .
TAGT+A0D, -
146RT, HQ'\I"\EH.
s JAGET+A00
1 #,
146RT, 149TAH)
kG601 (62RR, &
FOET+A00,
145RT, 149TAH,

Alleles causing mismatch:

Mismatch EpitopelSREE T 57 L IILMTRREN D
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Epitope Matching  Epitope Analysiz

- F—@DMatchingfa R TR

U
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VERITAS

@ Clasel (CCless I () MIGA Session Date:  [2019/03/22 ~ | ~ [2019/03/23 ~ | | Find | Mismatch Evaluation | %:': %% ¢§$"§"
Epitope Lbrary  [HMM Glass 1 0817 | Existing Ssssion: | | [Delete | [Reanabe | A EXpO rt o
Patient ,W‘ |:| [l D01 Ax3T01 BROT02  Be4D:01 G004 CHOT:02
Donar /Immunizer [IERTTEE v |:||:||A~29:02 AXS2IT BXI&02 BHI402 CHDB02  GMIEDD
[ b Verifi Emr; Bles caucing mismatch 1% of Mismatchonly|  papiasa | |Gakulate | Ranlan | | Import || Export I Save | iOniD [Latest Version v | Ssssion Neme: [MM_Mistch_20180929142703
Donr 4 A A A B B B o
Patient | Fepommr—rrT mtE v DonorEp +| Mismatch « | # 7| PatientE « DonorEp  +| Mismatch « | # ¥ FatientE ¥ DonorEp 7 Mismatch « #
D All All Misma o All
FPatient 1f Donor f  9F 9T, 9v 115V, B2RNR 13 9H, g, . i h=E ﬂ Té t
AH0301, Im! 115V, 44RM, 62FR 11AM, Patient Iﬁ *&(-DOHOFIH ( - C
23101, A465:01, 44RM, A4RME, 62RRM, 115V, 245, 8 S gt
B07:02. B#13:02, 4RME B2RN, B2RTH, 24T, 321, I\ j__t N a’_s 7 {f %75 i
B#40:01, B#61:01, BBR 620E B2RNR, B3NN, AT, 45EE, % 0) s WAy avg A ) K
O304, OHB0P, GPQE+E6G, 62RR J9GT+I0D, ABKE, = = 7‘_ o
C#0702 C#16:01 BIEN, 62RRN, 900, 62RN, s j: ~< 2 = RS %E é
63ER 62RTN, 145K, 62RING, * N 4*1]' ClL7& EpItOpesx N7
B63ERM, B3NN, 149T AH, 63EL ’ S:E S
BERA, B5RA, 155WA, BEQIA, &I\j—_ ;j: j’%) &75 g—ij—
L g B5RNA, 6+ BERNA, 6+ 163R 16 BEGIA] - = =
Patient 1 9F, 9T, g3, 97T, 95, 62EE, 20 9H, 9,
230301, TT. 115V, 115y, 620G, 114M, 115V, 245, ?8TN 1AV, 21H, 11AV 245, 8OKHAR
L3101, A429:02. 44ARM, A4RM, BEGK, 11 =
B¥07.02, B#4403 44RME A4RME, BEKA, 2™
B+40:01, B#B1:01, B6R 62GE 62EE BBKAH, 4 Ton) O e _ e UVARG- - L5AN O ‘ﬁ}“‘_“" == -
C#02:04, O#16:01. 620E+66G 6200, BIATI, O P e — =
C#07.02  C#1801  63EN, G3EK, JOHT, S e - [ [ e uel @IS G CNE N
g%EEN gggﬁ gé%gk g S B V] eher (7] M 1) Al cmsming mamatch | ldu-:-u--w ey vy ——| _!w_-_l__lLl'gwl.:__I mm[l.qm -5 [ : — ]
B65RA, B5RINA, 73TH, B8 e vew vhee viue, viee 'm"“"-‘& v, v '-.;,-;g'm TRES, TR 7l T 7
BERNA, 8-+ 66K, 66K~ TGANT, 7-- 6 B (el DL B ML B T LI R W g MRS e b A
Patient 1§ Donor 4 9F, 9T, 9F, 9T, 6210, 20 9 T - S Y- L fr T iy g
250301, #nﬁ-ﬁg e S e i EEOH OESL BR B B B B
il i, BIATN, ! R RERC R
ﬂ: E 2 - ==
IJ ‘ 7 L HIEE $nQ BIEE R0, n ::Em . TRAM B0E 1 -]
i %i’% \jé Al bR 3 BIREVYZD)y S BT, [
> Eamre Gl e
F—R—K DDeleteZ L ET i 82 B e )
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Search Epitope(s) o

Epitope Matchine | Epitops Analysis |

@ Clazs] O Class I () MICA Session Date: 41172019 @~ ~ 44182015 @~ [ Find ] [Mismatch Evaluation ] Search Allelels) Ax201
Epitope Library  HMM Glass1 0817 » Existing Seszion ~ | Delete | | Reanalyze | Search Epitopels 9
. , Lizt &ll Epitopes
. X X X X X X Comment:
Patient A0301  A%3101  B*0T02  BwdR01 C0Z04 CHOR02 -
Fatient 1 [:] D 18 C]
Donor/Immunizer  Donor 1 » [ ][] A*3e02  Ax6E01 B¥1302  B*SLOT CHOE0Z  GH1GD1 =)

-

b Verified [7] Other All fAlleles cauzing mismatch | # of Mizmatch only[ Reglace NMDP code I [Ca\culatel Reglace al I [ Impaort ] [ Expart ] [ Save I iCnal | Latest Version ~ | Session Mame: |MM_Match_20190418101649

Epitope Exposed agta‘gae')\;y Entlbody Verified g
» 9F ¥
9F i — =
" W RRERT E=IReplace allZ91) vy
9F &
9F 3201
aF AxIED1
aF A0
9F AxR001
aF Cx01:02
9F Ax01:03
aF Ax0 06
aF k0107
9F Ak
aF A0
9F Ax01:10
aF Ax01:12
9F Ak01:13
aF Axil1d

Search Epitope(s): E THDIEM T RICLI-BREZEREEZRT
ABALTWBEIAMEVTHEICEATHAIEN—T DHD
RRTIEHYFEETA

4 HEll ]

F #0138
9F 0204
F w0207
9F A*02:09
9F B2 102
F Ax02:103
9F Ax02:104
F B*02:105
9F A*02106
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=,

X DFRT

1.0
'
©
E 0.8 v
=
7]
g 0.6 P<0,001
e
% el HLA-DRB\13:45 Epitope Mismatches
g — 0 (N=101)
o 927 — |11 (N=220)
o — |12-41 (N=275)
Do T T T T T T T 1
o 2 4 6 & 10 12 14 16
1.0
N =
2 s
£
g 08+ P=0.1
o
% 04
bé i HLA-DRBAntigen Mismatches
§ | — 0(N=89)
T 024  — | (N=265)
| = 2 (N=242)
uu T L] ) 1 1 T 1 L
o 2 4 & 8 1 12 14 18
Arrisk 596 S48 485 154 261 1 &6 108 Sé 14

Years of Follow-up

1.0

0.8+

0.6+

0.2+

DQ dnDSA Free Survival
L

0.0

YERITAS

P<0,001

HLA-DQu\ 51 Epitope Mismatches

= 0 (N=108)
— 1-11 (N=165)
— 12-41 (N=323)

2 4 6 B

1.0

0.5+

0.6

0.4+

0.2+

DQ dnDSA Free Survival

0.0

HLA-DQJS) Antigen |
— 0 (N=121)
= | (N=301)
— 2 (N=174)

0
At risk 596

T 1 L T
2 4 & 8
544 438 335 246

Years of Follc

P=0.1

CLINICAL RESEARCH | www.jasn.org

Class Il Eplet Mismatch Modulates Tacrolimus Trough
Levels Required to Prevent Donor-Specific Antibody
Development

Chris Wiebe,*" David N. Rush,* Thomas E. Nevins, Patricia E. Birk,’ Tom Blydt-Hansen,!
lan W. Gibson,' Aviva Goldberg,® Julie Ho,*** Martin Karpinski,* Denise Pochinco,
Atul Sharma,® Leroy Storsley,* Arthur J. Matas, ' and Peter W. Nickerson***

Departments of *Medicine, SPediatrics and Child Health, TPathology, and **Immunclogy, University of Manitoba,
Winnipeg, Manitoba, Canada; "Diagnostic Services of Manitoba, Winnipeg, Manitcba, Canada; Departments of
*Pediatrics and MSurgery, University of Minnesota, Minneapolis, Minnesota; and 'Department of Pediatrics, University
of British Columbia, Vancouver, British Columbia, Canada
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Wiebe et al., JASN (2017) 28:3353-3362 Fig. 22X %
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Donor{E#HR D A 77

e l Epitope fnalysis l ‘ ‘

%A

FCZ

@ Class T Patient :] D

ary  HMM Glass1 0817 - 10152016 - 342042019 + | Find Doror / Immunizer i D B

4 SampeD < Sampke Date Patiort ool Session Name
Patient 105 701,61) | L51404_010_Matchmaker | Lsiapd (@ Analvsis Cutoft ) MM Sutoft © Manual - [7] A B c

Data Type  Baseline = Gutoff

Mean of Self (m)
sD
m+35D

21)99

&), Select Alleles
0

- Hl A Fucinn~

0 @A OB ©OGC | MGCA

£ LS1A04_010_Matchmaker

il Gukelf. | ' DRE!  DRB3  DRB4

Other [7] All [T # of Eplets Only 7] Run Table  i0n20 [Latest Version  ~

Show Selt | [ Showimm | [ShowP0s | [Reset | [ Bwort |

1 DOAT ) DGBI ) DPAl

0/0/0/0.0/0,0)

Select sero to show
associated alleles:

Bead . . Missing
o 7 Locus ¥ Raw 7 Baselne T Ratio T FRxn EF T Cutoff

7 Self

o HMDP Code

7 Imm 7 Al 24

Search NMDP

(DEpitope Analysis? T ZRi<

@PatientDFE D O(Select alleles)& ') v

RANT BHO—HREEIR

@ AllelefBIZFLIILEA S

B®F%UTDTFLILESTILY)YY

® D~ODIEIEEEYIRT

@DETHOA—HRAD AN T RokEHY)
R4k D FIE(@~ @) Thonor&#HREA 73

Ax24020
k24020
A2403
A%2404
k2405
A%2406
A%2407
AE2408
A2409N
A2410
AE2ETIN
A3
2414

Select and right click to take the first allele from MMOP code

k2402

2415

YUONE LAMBDA

w7

[B01+30A/ 601

163E+166ES

16



RAETEHRD A S Y.

HLA Fusion® T —3XR—XAKYIEUHTIES

pitope Matchingl] ERitope Analysis I

@ Class 1 ) Class I O MICA Fatient

Epitape Library HMM Class1 0817 v 01672016« 8/20/2018 + [ Find Doner # Immunizar

ctived Archive clive
Ab Verif
: 3

Allele

Govender

MatchMakerZ Bfl= . Epitope Analysis® 7 Z i<
Patient®4& M O (Select a patient)Z ') v
BN TLSEHRN—ETRRSNSAD T, %
EIRLETILDYIT B

anor'l'%ﬂﬁ@]\jl HEHR,
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BEATHRG R Y.

Ll [owe vonoresy S s | LUUSUS_SATUTT_NLUZ 32 2UL0U -- I S R R
- - n+350 BT e [ ]
2108 / 200808 LE1ADAD11_NGD23- 1Hew_20200808_141964 Read LABScreen Analvsis
[ &b Verified [] Other All [J#of Eplets Only  iCn3D | Latest Version  ~| | Ran Table o Dot 00
Bond Missing N - N . N ~ 20724 Positve Alleles
.H VLocus .. vame v. 7 hd Ezf “ b C.ff 7| el w|Imm v \ _ A4 i\ v ”. - ,__ \m 7 Al VY Eptope z‘des Locus ﬂ&"ﬁﬂi‘:\
“BwEED1 At 097 A LT TS FOS 1780 i i TBORNR, BANN, RT3 TBORNR, B3NN 3 0 O [52rMR TR
Ak IR0 1 A0R na A 18785 12RR1 ang oL Prs [l 1780 1 A RIRMR RAMK 73TNA Je.e R RIRMNE R2MM - R n —
Reset Export Seouence Find Row Count: 29
Mizzine M I M. TP M.
7| Fun T EF ¥ Cutoff 7| Sef 7 Imm w7 Al Tl an T 7| Imm 7 7 TP 7
All All Al
Def All All
FPOS i g W WM (HARME, BAMM, T45RT e CHAEMR, BANM- il
POS ] 1724 L] B2RME, G3MM, 146RT 3 BIRMR, ANk 3 N
POS O 1724 O B2RMR, GAMM, 73TDA, = & BIRME, BAMM-- & I
POS ] 1724 ] ] BILG, FATDA, TEAMT, 1= 4 TATDA, TEAMT-- 3 B2l 1
POS ] 1724 ] ] B2RMR, G3MM, T46RT 3 BIRME, BAMM-- 3 I

Rxn BE—XDGH/EEDFER

Self PatientD 7L JLIZF VI AB(ZAEVTHERZE A AL TLSIER)
Imm DonorM T L ILIZF TV IMABRAEVTFEREANLTINSIGE)
All EEEHESNIZTEN—T

N. All BiEEHIESNI-TEN—T D

Imm All FFr—HEEEEZONIEN—T

N.ImmAll  FFr—HEEEZOSNIEF—TOH

TP All Third PartylHEEEZ DN IER—T(FF—LISMZHEET D)

N. TP All Third PartyIsREEZ OGN ITEM—T DE(FF—LISMZHET D)
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BEHTHRGR-2

Epitope Matching | Epitope Analysis

VERITAS

Mot i parel

@ Class 1 © Class T © MICA Patient  Patient 1 [ AHOZ0T ARGLOT B07.02  Bel0l  CR0304 G002 - A
Epitope Library  HMM Glass] 0817 v W31 . 49 . Donor / Immunzer  Doror 1 <[] ([ mssnn axonl Bri302 BeGRDI ORGOZ GHIBDI ‘= S
SamplelD & Sample Date Patient pvel Session Name = b

12 | [3c1) [0s-2517 5AC1_let 7 Bordeaux P1_|

32 (H4) |05-25-17 SAC1_lot 7 Bordeaux P1

@ Analysis Gutotf ) MM Cutoff ) Manual

Data Type Cutoff

Mean of Self (m)

3D
m350

337
2128

112/ 05-26-17 SAG1 ot 7 Bardeaux P1.adsarbaut [ Resd LABScreen Analvsis |

| Find Allele | | Find Eolet | [ Find Pos Eolet

&b Verified [7] Other [7] All [7] #of Eplets Only [7] Ran Table  iCnD Row Gount: 99
5 PLE TR N T Pasitve AEies Lovered
- Missing ™ Imm " T° 3
Allele 7 Sero v 7 Llocus v Raw ¥ Baseline ¥ Ratio ¥ R EP v oueff v Sef v Inm v OB 7 b ¥ b o [ 7 b Epitope ¥, Lecus Residue
Def ritle Verified Verified Yorified Verified 127K 127K
ER g THGOL TATKH 14T 13T 144K 145H
"
0206 a2 06 A 16955 16745 5028 POS 2308 T] 430+62GER B 6 0 430+62GER, & H5KHA THETISHTASA
201 A2 4 A G 1585 517 poS 2005 T HOHENGER B B i HIQ+G2GER, 5 107w 107w
0203 a2 005 A 15562 15872 5003 poS S m0s F T 430+6IGER 6+ 5 i 430+62GER,
AXGE02 AfS 030 A 16154 14953 4072 POS N 2306 N | 127K, 144TKH - 3 0 127K, T44TKH, 430+ BIGER 450 + G2GBSEBSR
ABG0T A6y 031 A 15108 14908 5055 POS [ 2308 F il 07U, 127K, 1 [} 0 107, 127K, 1 62GK2 G2GE3E5REGK (TATT4HT,
AHBRO1 A 128 ) 15035 14357 2578 POS o 08 & T 10K 1MTKH 3 i 127K, 144TKH, B5GE EEGEA
2808 AN 02 A 8064 8761 257 PO A 2305 F T BBGK 127K, 18 3 i 656K, 127K 10
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