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a1 HE & MRS IEHLARAE

Death-censored graft survival by C3d status

- B i8S EE 106 EHI DS FE

- IBERR P (CTBIRSEEAR 2D
; n L - ceo  811(76.4%)HC3d+DSAT
g P=0.05 by Wilcoxon b — 7:__._0
+7=. C3d+DSARE. B4
L J TR WK BRT73%hCAd+THBoI=.

C3d- 25 24 16 1 9 8

S —7. C3d-C4d-B(376%h

C3d Status and Intragraft

TSRO Single DSAT® DIz,

mm C4d+ (n=63)
mm C4d- (n=38)

P=0.0002 (Fisher's) Lan JH et al.

Clinical utility of complement-

dependent C3d assay in kidney
recipients presenting with late
allograft dysfunction.

Am J Transplant 18, 2018

1004

804

60+

40

Number of patients

20+

C3d+ Cad-



m/)\viRg6 I & EFES EHLATRE

CCI (x10°/ml)

35 —

30 —

25

20 —

15—

10 —

P<0.0001
[ I
P<0.0001 P<0.0001
Ié |
o
-}
°
3]
&
e O
-2
]
°
@ 3 e e
@ gﬂ
a8t 000 <
0000000
o0 e0
o0 e
e L o -]
60 212
GOCQOO OQO
___________________________________________________ T e
L~
@
LAY
&0
oo bt d

= ([CBYEE Nz in/)MviRES M
RIHEBEH13ZOHLAY A E 8
mEhizm/MEER & DHLA
BE %A CCITH M,
ABOBEES - IgGRERY
W= DS5ECLqREESHE
BRICCCHEETH D=,

Fontaine MJ et al.
Complement (C1q) fixing solid-
phase screening for HLA

LMX-Clgq Compatible LMX-Clq Incompatible
| |

LMX-1aG Compatible
(N=29)

LMX-1gG Incompatible
(N=76) (N=23)

antibodies increases the
availability of compatible platelet
components for refractory patients.
Transfusion 51, 2011
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122FEFIDI\NT OFBHECIH L
T, 228IHDSAZHFBLT
HSD, €DPTMFI>5,000

N=122

b hpes POC1qER DA, TA
Engraftment 68% Engraftment 96% tiﬁxétmj 7::0 %b\

MFI{E & C1qiIR N5 B

) Sy HEADSAl, BU< £ER

Engraftment 46% Engraftment 91%

DIETZBL ZEZRUIE,

c1Q+

(N=4)
Engraftment 0%

Ciurea SO et al. Complement-Binding Donor-Specific Anti-HLA Antibodies and
Risk of Primary Graft Failure in Hematopoietic Stem Cell Transplantation.
Biol Blood Marrow Transplant 21, 2015
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. LuminexiflFEE>—4 (output.csv) ZHRMMEHAFCARICIRL Y

{One Lambda))

LABScreen Screen (25tests #PEC1Q)
LABScreen Single Antigen HLA Class | - Combi (25tests #L81A04)
PE-Conjugated Goat Anti-Human IgG (1000tests #LS-AB2)

[#=>3>] Clq Screen Positive Control Class | (20tests # C1Q-PC1) ©
Software: HLA Fusion Software Version 4.3 (One Lambda)

{LIFECODES))

LIFECODES C3d Detection (24tests # 265400R) EAZETP-1801
LIFECODES LSA Class | Kit (24tests # 265100R) SAZ¥TP-1005
Software: MATCH IT! ANTIBODY Version 1.3 (LIFECODES)
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®H>I)
HLA#INS (Blood donor) K1~K4TRR

Serum . ABO Sex _
LCT specificity collection date
ID Rh Age

K1 A24+B7+B48w+B60w A+ F32 1992/12/27

K2 A2+A28 B+ F62 1994/06/04
K3 Cw9+Cw10 A+ F32 2001/05/15
K4 A26+Cw7 A? ?7? 2/2/7?

% 2019 1H29H : B> J)LInE%= Ez%(C0.5mL 9 Dhcth



SRR

ShhtEs% : Ofizd PO1~PO9TERR

- One Lambda LIFECODES

code S Control serum Beads Lot. Control serum
IgG Clq IgG C3d

PO1 '

P02

P03 3007543 NC NC

P04 3007543 NC PC NC PC

PO5 3007543 NC PC NC PC

P06 3007543 NC PC NC PC

P07

P08 3007441 NC PC NC PC

P09 - NC PC 3007441 \[® \[®

Total 5 [abs 6 Labs

% OneLambda IgG (&Y T b T ZEIEDNCEZ SR U TH#T. ClqldFIDNCZEER U THEAT
3 LIFECODESI(Z. 19G, C3d&BI(CLSARTDNCZRER U THT



protocols

One Lambda LIFECODES
ClqgScreen C3d Detection
96 wel microplate 96 wel filterplate
20uL < Serum volume 10pL
56°C / 30min Heat denaturation -
8,000-10,000g / 10min < Serum centrifuge 10,000g / 30sec
1pL < Complement volume -
C1q:HEPES = 1:4 HEPES treatment -
5uL SAB volume 40uL
0.5pL Positive control bead 1pL
r.t / 20min / on shaker Primary reaction > r.t / 30min / on shaker
- Complement volume > 30pL
- Complement reaction r.t / 30min / on shaker
- Wash —> add 100pL* & aspirate
- Washes 4 x add 250puL* & aspirate
20puL Conjugate 50puL
r.t / 20min / on shaker Secondary reaction r.t / 30min / on shaker
add 80pL 1t & 1,300g / 5min Wash add 100pL* & aspirate
- Wash add 250pL* & aspirate
add 80pL t Final suspension volume add 200puL*
(t pH7.4 PBS) (* LSA wash buffer)

90 min Total time 110min



Serum sample HI Serum sample Add C1q

Heat
HLA Inactivation Incubate
antibody @ 56 € 30min 20min
~ ),; . —_— —
’( 3
complement
Add PE anti-C1q
abs
e |
PE anti-C1q
A 'S
q
Incubate
20min Read

Schema: F.Nakajima
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C3 depleted serum

serum

B depleted serum

Neat and C5 depleted sera

Xk

pathway

BEAD SURFACE
Complement C I t
HH HLA molecule Complement @ factor C4 & of;ncr:;rré:n ii Anti-C4d
factor Clq ii“\ antibody
II Anti-HLA FY Soroplement Complement
Il\\ antibody G Q factor C3b
Complement O Complement W Anti-C3d
n Secondary factor C1r factor C2 II Anti-Clq Ii\\ antibody
) anti-lgG & Complement Complement ll\\ antibody
li \ conjugate . factor C1s factor C2a

Visentin J et al.

Deciphering Complement Interference in Anti-Human Leukocyte Antigen
Antibody Detection With Flow Beads Assays. Transplantation 98, 2014
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% LABScreen C1q Screen. LIFECODES C3d Detection(dEiELLE LAY
X One LambdaxC3d. LIFECODESxC1qMDilEST—4 (&f#r U0\

S8R E Ki~K4:H5>J)Limia. PO1~P09 : ShfEse 11— K
One Lambda : LABScreen Screen

LIFECODES : LIFECODES C3d Detection
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One Lambda K1 224+87+B48w+B60w (LCT)

anti-lgG—

999 NN

0 I--- — I--"]III — I ——
>>P>>»>>>PPPP>PHNENNEEEEE®E®E WWWWEEEEEEETDBTIOOOOOOOOOOOO
P WRPR REPNNNNNWWR BN WOOuUuOuOuU w w o N B O ORP R BBRZST S S S S S S S5 5 S =
nMFl SN SN N OWROONUVUURERELPRNO®OLD N O NN mo'—‘l—‘wwhhgpmpppha\‘mwp
ocouw N
Cn3D: https://www.ncbi.nlm.nih.gov
HLA Fusion add on MatchMaker
25,000 i
' Soiee ol anti-Clq
"+ a1 domain "~
20,000
15,000 p ; peptlde
SR,
10,000 .
@2 domain -
5,000 i
0 [
>PPP>>»>>>PPPP>POENEEEEEIENNNEEEITIEITDEEREETETEDDTOOOOOO0O0O0O0O0O00
WRER ENNNNNWOWWWWRIIONWUUUUUUUWWONNBRDNOOORRL,LBBRS SIS S S SS S S S 5 5
nMFI (S S O WROONUURERLRNO®OEOOODNONN WOHHWW##;H&DBBGhmﬂmm:

B Anti-lgG=3,000 anti-C1q<500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER



LIFECODES K1 A24+87+B48w+B60W (LCT)

20000 anti-lgG

15,000
10,000
5,000
0 | -_..-.-I__I ___- __________
> > 2> > P> P> > P> PP ®EEEEIE®E® E I I I P ®EIEE®EEITBTOOOOOOOOOOOO
= B R NNNNWWWDSEOOONWULUUOUOOOWWONNDOOORDSDDS S £ £ £ 5 5 5 5 5 5 =
nMF' (SN SN O WR OOGONRURNOG®UOGLEO®NONN ® O FP WBBMAERODOPRIPRIIIG® m
» n N

15,000
10,000
5,000 I
0 —_— . ||
> > P> P>> P> P PPPPEEEEE I I I I P E I I PO EIETIBTDEBTBOOOOOOOOOOOO
= P R NNNNWOBOBWRONWOUUUOWUUWWONNSDRDOOOR SADS S S$ S S$ S s$ s s 35 5 5
nMFl I S Y O WR OONERUURNO®OLRPROON ONN NQHW##:waahmuumoo:

B Anti-lgG=3,000 anti-C3d <500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER



One Lambda K2 a2+a28(1cT)

25000 anti-lgG

20,000

15,000

10,000

5,000

899 N

0 — _ _nh - m B -
>P>P>>»P>P>>>PP>PP>PP0O0EEEE®E® W WWWWEEEEEEEEBTDTDBIBOOOOOOOOOOOO
R WRP ERPNNNNNWW®RBEOOONWOUUV VU UuUWWoONNDBDBOOTOORRPBBRS SS S S S S S 55 5 5
nMFl SN SN N AOWROOONUWUERERLRN © RO NONN oooun-\wwhhgpmssmhm\,mwn
anti-Cl1q
20,000 & Homa 1 *
15,000 IS X XE
S it .peptide’
R T T L)
10,000 ip HeTeATe R
5.000 &Zdbmam‘) Cn3D: https://www.ncbi.nlm.nih.gov
! HLA Fusion add on MatchMaker
0 -
>P>PP>PP>PPPP>PDP>OEEEIEIEIEEIERIEIRRIEEIEIEEEEIEIEIIEEIDBTBOOOOODOOOOOOO
WRER ENNNNNWOWWWWRIIONWUUUUUUUWWONNBRDNOOORRL,LBBRS SIS S S SS S S S 5 5
nMFI (S S O WROONUURERLRNO®OEOOODNONN W°““““““gnm33mhmﬂmw:

B Anti-lgG=3,000 anti-C1q<500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER



LIFECODES K2 a2+a28(1cT)

20000 anti-lgG

15,000
10,000
5,000 I
0 —_—— [ | — - e R
> > 2> > P> P> > P> PP ®EEEEIE®E® E I I I P ®EIEE®EEITBTOOOOOOOOOOOO
= B R NNNNWWWDSEOOONWULUUOUOOOWWONNDOOORDSDDS S £ £ £ 5 5 5 5 5 5 =
nMF' (SN SN O WR OOGONRURNOG®UOGLEO®NONN ® O FP WBBMAERODOPRIPRIIIG® m
» n N

200 anti-C3d

15,000
10,000
5,000
: 0 i

> > P> P>> P> P PPPPEEEEE I I I I P E I I PO EIETIBTDEBTBOOOOOOOOOOOO

P R NNNNWOBOBWRONWOUUUOWUUWWONNSDRDOOOR SADS S S$ S S$ S s$ s s 35 5 5

nMFl I S Y O WR OONERUURNO®OLRPROON ONN 0 O F WH BSOS RIWMVMRLR PAIIYNGET R

'S " N

B Anti-lgG=3,000 anti-C3d <500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER



One Lambda K3 cwo+cwio (et

25000 anti-lgG

20,000
15,000
10,000
5,000
> P>P>PP>PPPPPOEEEEEENENEEREEEIEEIEEIEIEITIIDDTDOOOOOOOOO0O00O00
R R NNNNNWWBWROINWUOUUUOUUUWWONNDBDOOOOORRL,BABRS SS SS S S S5 5 5 =
nMFI (S A OWROONUURERERNO®OEONONNN MOHwathHmBBGhQ\‘mwS
25.000 Cn3D: https://www.ncbi.nlm.nih.gov 163L
’ HLA Fusion add on MatchMaker 173K’ NARTL Y g o
20,000 N2 @1 domain'
."“’\-""‘."l
15,000 Sy WESNE
’ ":_i.‘_-p,ep'tldef' .
10,000
- “0r2 domain
5,000
0 ae ANA _
>PP> P> PP>>PP>PP>PPOENENEEEIEIENENREIEIEIIEEDEEITEIEITIDDTDDTDOOOOOOOO0O0O000
w H NNNNNWWOWB® RO NWBUOUUUUUUWWONNDBDOOTOORLRRP,BABBRBS SS S S S S S S5 5 5
nMFI (S S O WROONUURERLRNO®OEOOODNONN WOHHWW##;H&DBBGhmﬂmm:

B Anti-lgG=3,000 anti-C1q<500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER



LIFECODES K3 cwo+cwio(icT)

20000 anti-lgG

15,000

10,000
5,000
0 — pa—— B B EE B BN B BN BN BN B B R B T ————
@
x
2

> > > > P> P> > P PP PP EEEEE I DD W W WO ®@EEEE®EBOOOOOOOOOOOO

= P R NNNNWWWSSEONWLUUuWuOuO, W wWwWoaONNDBDOOORKRDDS s & 5 £ 5 5 5 5 5 5 =
nMF' (SN SN O WR OOGOONROGURNO®O D N O NN ® O FP WBBMAERODOPRIPRIIIG® m
» n N

200 anti-C3d

15,000
10,000
5,000
> > P> P>> P> P PPPPEEEEE I I I I P E I I PO EIETIBTDEBTBOOOOOOOOOOOO
[ NNNWWWBRERIINWUUUUUUWWONNDDOOOERL AP S S$ S$ S$ S S s s 5 5 5 5
nMFl I S Y O WR OONERUURNO®OLRPROON ONN 0 O F WH BSOS RIWMVMRLR PAIIYNGET R
'S " N

B Anti-lgG=3,000 anti-C3d <500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER



One Lambda K4 az6+cwr(icm)

25000 anti-lgG

20,000
15,000
10,000
5,000
0 — HE II — N
> P>P>PP>PPPPPOEEEEEENENEEREEEIEEIEEIEIEITIIDDTDOOOOOOOOO0O00O00
WRER RENNNNNWWWWRIINWUUUUUUUWWONNBRBNOOORRP,BABRS SIS S S SS S5 5 5 5
nMFI (S A OWROONUURERERNO®OEONONNN oooun-\wwhhgpmssmhm\,mwn
25,000
20,000
15,000
10,000
5,000 ) Cn3D: https://www.ncbi.nlm.nih.gov
HLA Fusion add on MatchMaker
0 — 1
>>>>>>P>P>P>D>>ENNMEMNHEEIEIEINRRIRREEEEIEIIEENRRIEEIEIEEIITDOOOOO0O0O0O0O000O0
WRER ENNNNNWOWWWWRIIONWUUUUUUUWWONNBRDNOOORRL,LBBRS SIS S S SS S S S 5 5
nMFI (S S O WROONUURERLRNO®OEOOODNONN W°““““““gnm33mhmﬂmw:

B Anti-lgG=3,000 anti-C1q<500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER



LIFECODES K4  a26+cwr(icT)

20000 anti-lgG
15,000
10,000
5,000
0 —_— P — N N ma S S mem e --__.- ______ --_. — |
>>>>>>J>J>>>>EwEgaa33aa83&smgwmwggnnnnnnnnnnnn
nMF' ‘”.'3.':‘E"'“g&ﬁgm%.-mH~oomamwwﬂu“m%ﬂﬁnnéiééiiiiiaE.E
wn N

200 anti-C3d

15,000
10,000
5,000
0

> > P> P>> P> P PPPPEEEEE I I I I P E I I PO EIETIBTDEBTBOOOOOOOOOOOO

[ NNNWWWBRERIINWUUUUUUWWONNDDOOOERL AP S S$ S$ S$ S S s s 5 5 5 5

nMFl I S Y O WR OONERUURNO®OLRPROON ONN NOHW##:waahmuumoo:

B Anti-lgG=3,000 anti-C3d <500
NMFI : SIMEROFIE  FRAE : BAAERHLABEFHEZ0.05%0HLAFER
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Beads count

One Lambda LIFECODES
. .
Anti IgG (100 counts/beads) Anti IgG (50 counts/beads) S
PO1 P02 P03 P07 P09 P03 P04 P05 P06 P08 P09

200

A o e Wbl | \"‘ L ‘\“"|"“

‘ o | “:MWWV”N'”MW"Wﬂ“““wf\' m m Gl

Anti—C1q (100 counts/beads) Anti-C3d (40 counts/beads)

PO1 P02 PO3 P07 P09 PO3 P04 P05 P06 P08 PO9

TR B L KA RN




Control Beads
One Lambda LIFECODES

Negative Control Beads

MFI MFI
Trimmed Mean anti IgG anti Ciq Median anti IgG anti C3d
2,000 2,000 m K1l
mK2
1,500 i 1,500 mK3
m K4
1,000 1,000 = NC
500 500 | |
0 0
PO1 PO2 PO3 PO7 PO9S PO1 PO2 PO3 PO7 PO9S PO3 P04 PO5 PO6 PO8 P09 PO3 PO4 PO5 PO6 PO8 POS

Positive Control Beads

MFI MFI

Trimmed Mean anti IgG anti C1q Median anti IgG anti C3d
20,000 20,000
15,000 15,000
oo QUM | T
B Y —
0 0

P01 P02 P03 PO7 P09 P01 P02 PO3 PO7 PO9 PO3 P04 PO5 P06 P08 PO9 P03 P04 P05 P06 P08 POS
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One Lambda

anti-lgG %PRA

B P01 mPO2 = PO3 mPO7 mPO9

60% |
40% | |
20%

0%

1000 5000 10000 20000 1000 5000 10000 20000 1000 5000 10000 20000} 1000 5000 10000 20000

anti-Clqg %PRA

ki L K2

60%

40%

20%

T

JlllLﬂﬂLﬂnlLunLJl"lJllllJmum

1000 5000 10000 20000 1000 5000 10000 20000 1000 5000 10000 20000 1000 5000 10000 20000

nMFI [Baseline] cutoff / Sample
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LIFECODES
anti-lgG %PRA | | W PO3 m P04 W PO5 m P06 M P08 = P09
60%
40%
20%
0%

1000 5000 10000 20000 1000 5000 10000 20000 1000 5000 10000 20000 1000 5000 10000 20000
anti-C3d %PRA | |

60%

40%

o it st o it it M

1000 5000 10000 20000 1000 5000 10000 20000 1000 5000 10000 20000 1000 5000 10000 20000

nMFI [BG Adjusted] cutoff / Sample

28
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One Lambda

%CV

migG mClq

k4 K 4 K3 ____4 K4

30% i

20% i
“hnultl

1000 2000 3000 5000 1000 2000 3000 5000

1000 2000 3000 5000 1000 2000 3000 5000

nMFI [Baseline] cutoff / Sample

LIFECODES

%CV |

30%

20% |

10% || |\ ‘\
i ni 1

1000 2000 3000 5000 1000 2000 3000 5000

m1gG = C3d
L K4

1000 2000 3000 5000 | 1000 2000 3000 5000

nMFI [BG Adjusted] cutoff / Sample
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& EEEER SN (C X D= DR
Beads count : 2fiE(FFEIE (15E5%F¥EE)
Control Beads : 1}iEsNCHIET24EDNMFI{ET
NMFIfEEEREIZE : nMFI (IgG) {E{ET%PRAICEDHD
HY bAT 11,0001 TIEDSAHIECENELS

RUEGEE :

ClqDOREE (L= C3dDRULERE (T{KsD
ISV

IgG>C1q. IgG<C3d T¥i{tim




Do Not Rely on MFI

ERPRAREZ 9 DMFHEDERIECDOWTDHRE
SABDEAIMFINEE{LAIREIMETH DIz WS EZZBRSLIE
MFILANVSHLATR RS, EZ5—. BILOBEBRICRHEZNRIEUT
=3 =

IRR ERBOREDORIRICH TS MFIDERIIBIRDH?
CDBUE(ITEDBRIEDRIERIE(CE L CRIZAS M U TL\SDH?

oo FHIERL FITREER D BRNCE LB D EICHED T HVEREIXE

(XHER(CT%D
MFIZ=Clcd !
HLA & £ B DEREIRIEEFIETH D

Personal Viewpoint; Sullivan HC et al.
The Road to HLA Antibody Evaluation: Do Not Rely on MFI.
Am J Transplant 17, 2017
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