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Rapid optimized FCXM assay
Halifax protocol (less than 40 min)
Halifaster protocol

Rapid optimized SAB assay
ROB protocol (25 min)

m) SirEHEFEDERD B

It’s about time: The development and validation of a rapid optimized
single antigen bead (ROB) assay protocol for LABScreen
Robert S. Liwski 2, Anna L. Greenshields 2, Cathi Murphey ?, Robert A. Bray ¢, Howard M. Gebel ¢
a Department of Pathology, Dalhousie University, Halifax, Nova Scotia B3H 1V8, Canada

b Southwest Immunodiagnostics Inc., San Antonio, San Antonio, TX 78229, USA
¢ Department of Pathology, Emory University Hospital, Atlanta, GA 30322, USA

®
\( Human Immunology 78 (2017) 489—499




Comparison of LABScreen SAB protocols

Parameter

One Lambda LABScreen SAB
(OLSAB)

Rapid Optimized SAB
(ROB)

EDTA treatment Yes Yes
Serum volume 20 ul 25 ul
|_SAB volume 2.5-5 uL 2.5-5ul
First incubation 30 min 15 min

time
Washes (1st set)
anti-IgG PE
concentration
Second incubation
time
Washes (2nd set)

3 x 5min at 1800xg
1:100, 100 pl/test

30 min

2 x 5min at 1800xg

3 x1 min at 1800xg
1:10, 20 pl/test

5 min

2« min 1800xg

Final suspension 80 ul 55 pul
volume
Total assay time 85 min 25 min
Liwski RS, et al. Hum Immunol. 78 (2017) 489-499
time| amount| amount, dil.1



BeadsEZ5uL—>2.5uLDEHIAE

Class |

Class Il

anti-IgG PE

1:100, 100 pl/test

1:10, 20 pl/test

BeadsZ!Lt& (nMFI) Beads=Lt# (nMFI)
25,000 25,000
y = 1.0269x + 260.5 3% y =1.0036x + 15.415
R?=0.9928 o e R? = 0.9978 S
_ 20,000 é—‘&" 20,000 ‘?‘ﬂ'%
[7] °® ’!. ) T o
28" &
3 e 3 e
= 15,000 o8P 15,000 .' .8
A ...9-;: 2 - 3{
o P ~ W ad
B oo 2 o &30
K o &
© 10,000 . 'l..'l,.!. 8 10,000 )
o .“g.. @ ..;_;6“
5,000 e 5,000
0 5,000 10,000 15,000 20,000 25,000 X 10,000 15,000 20,000
Beads 5uL/well Beads 5uL/well
Parameter One Lambda LABScreen SAB  Rapid Optimized SAB
(OLSAB) (ROB)
Serum volume 20 pl 2l

25,000
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SRHEEIR
[ 2] :Z&hfeseaiE
LABScreen Single Antigen HLA Class I - Combi (One Lambda #LS1A04)
LABScreen Single Antigen HLA Class II - Group 1 (One Lambda #LS2A01)
PE-Conjugated Goat Anti-Human IgG (One Lambda #LS-AB2)
2> MO—-)IVINBMERET . VI NI PRIEESR

[#% 4&] : BEXIHLA#IMBO0.5mLx 44K 2 B

[5 i&] : Sh&heEETE
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AET—F (UL=xv I XDoutput.csv) Z201842H28H (K) D TR

[£:5T - %] : BARGKR+HF 4P RIMBHATTPR
HLA Fusion Software VERSION 4.1 (One Lambda)
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Beads count

K1 classl/Il K2 1/11 K3 1/1l K4 1/1l; 784 beads

Beads 2.5uL

POL P2  PO3 P04  POS P06 PO7 PO P09 | P10 Pll
200

G 0 Ce el g www‘w'l b
o Ll Al ‘

50

103
Beads 5.0uL

POL P02 P03 P04  POS P0G PO7 P03 P09 P10 Pii
200 |l

(LR e L ”’ PT (1AL R R "W"HW‘I“‘HI‘I T ‘M"" LA ”"“““WWW'
100

D. General Guidelines
Each bead count should be over 50. A lower bead count may be due to sample loss during the wash steps. It could
also be due to improper calibration or clogging of the LABScan™ 100 or LABScan3D™ flow analyzer, or by

photo-bleached beads that dropped out from the mapped region. (LS-LSCN-PI-EN-00, Rev 255)
1



Control Beads

MFI

Trimmed Mean Negative COI‘ItI"O' BeadS
3 000 Beads 5.0uL Beads 2.5uL
! BKLICI WMKLICH mK2CI mK2Cll mK3Cl mK3Cll mK4Cl mK4 Cll
2,000
1,500 -n=n=nm=n=nmmmmmmm | ------------------------------------------------------------- P
1,000 |
0 IIIIIIII | MMLMJLLWMM

25,000

20,000 I

15,000 | - - I I

oo L \HH il 4l el H} H I'IM}
Ll U |

oo LU bl 0l
A T \H LI

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 POS P10 P11 PO1 PO2 PO3 P04 PO5 PO6 PO7 PO8 P09 P10 P11

o

D. General Guidelines
The NC value is usually less than 500 except for serum samples with a high background. It should always be
lower than 1500 and less than or equal to half of the PC value.
The PC value should be over 500 and at least twice the NC value. (LS-LSCN-PI-EN-00, Rev 255)

12
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%PRA
80%

70%

60%
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nMFI cutoff / Sample
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Beads 2.5pL vs 5.0uL 1HBS: HEss5!

Class lz 1l

25,000

P01 K1~K4 (nMFI)

y =1.025x + 118.23
R?=0.9939 ',ﬂ'-’
20,000

15,000

10,000

Beads 2.5uL/well

5,000

0 5,000 10,000 15,000 20,000 25,000
Beads 5uL/well
P05 K1~K4 (nMFI)
25,000 e
y = 1.0054x + 276.59 Y -
R?=0.9674 st o sf‘,‘:..s

Beads 2.5uL/well

10,000 15,000

Beads SpuL/well

20,000 25,000

Class Izl
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R?=0.9957
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" o e
- °
S 1000 "f
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Class lzll
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@ 10000 - o
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o
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Class Izl

P06 K1~K4 (nMFI)

25,000
y =1.0055x + 96.147
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B 10,000 ;ﬁ
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25,000

P07 K1~K4 (nMFI)

y=1.0186x + 186.9
R*=0.9938
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Beads 2.5l vs 5.0uL #8E3: 9 >2')L5

Class Izl K1 (nMFI)

Beads 2.5pL/well

25,000
y =1.0129x + 58.889

R?=0.9858
20,000

15,000

10,000

5,000

0 5,000 10,000 15,000 20,000 25,000
Beads 5pL/well

Class lzll K3 (nMFI)

Beads 2.5pL/well

30,000
y =1.0169x + 379.06

R?=0.9928
25,000

20,000

15,000
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5,000

0 5,000 10,000 15000 20,000 25000 30,000
Beads 5pL/well

Class 1zl

Beads 2.5pL/well

30,000

25,000

20,000

15,000

10,000

5,000

K2 (nMFI)

y =0.9815x + 40.481

R? =0.990

0 5,000

Class 1zl

Beads 2.5pL/well

30,000
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20,000

15,000

10,000

5,000

5

10,000 15000 20,000
Beads 5pL/well

K4 (nMFI)

y=1.0287x + 391.49

R?=0.9721

0 5,000

10,000 15000 20,000
Beads 5pL/well

25,000

25,000

30,000

30,000

15



HorZE

FETHAEEDIMNDIEELRICSITIRTS !
55514 sRIE T (LAEMED BOZRERHFEELTND !




AEMEDHDE{LR

Z{R

&S5 A — (nMFI=500-1,00072&) ADAEED A

E—X5uLE2.5uLTED LS ICE{ELTEhERT
N=8,848 (K1~K4, Class I & II. 11}&%

Beads 5uL > 2.5uL nMFI Z{EER Beads 5pL > 2.5uL Rxn Z{tLE

— 6 —
J
J

; —

2,000 - 5,000

1,000 - 2,000

500 - 1,000

Lo 3 (d LS (d o ° (d ° o o 3 3 2 2 o 2
[ 5 o o o ) o o ) [5) [-) - ) S o ) S
) ' 1 T T ' ' ] T T

2.0%
1.6%
1.2%
0.8%
0.4%
0.0%
0.4%
0.8%
1.2%
1.6%
2.0%
2.0%
1.6%
1.2%
0.8%
0.4%
0.0%
0.4%
0.8%
1.2%
1.6%
2.0%

A7 (Rxn) (&, #iO>IFIEEORFRETE

M—TEENSY I MO PHBEEBNICHET S




HAEMED D

. NMFI Rxn BIEABS OB
eads HLA Bw4/6 Molecular %0_19
15 |Specificity DQA/DPA specificity ~ Beads ~ Beads  Beads  Beads -

5.0L  2.5uL  5.0uL  2.5pL \(U\MFIQEPP:\LOO?
B51 Bw4 B*51:02 4,270 8 8 12E) DEENRE !
A36 A*36:01 4,483 8 8
B57 Bw4 B*57:01 4,659 8 8
B49 Bw4 B*49:01 4,199 6 8

! ~NJ
B39 Bw6 B*39:01 4,958 8 8 2000 5000
B38 Bw4 B*38:01 4,716 8 8 ‘ 5000"’
B57 Bw4 B*57:03 4,664 8 8
B58 Bw4 B*58:01 4,190 6 8
B75 Bw6 B*15:02 4,337 8 8
All A*11:01 4,485 8 8
B13 Bw4 B*13:02 4,665 8 8
B13 Bw4 B*13:01 2,304 6 6 1000""2000
A24 A*24:03 2,285 6 6
~N

DP28  DPA1*04:01 DPB1*28:01 2,169 6 6 ' 2000~5000
DQ9  DQA1*02:01 DQB1*03:03 2,138 6 6
B8 BW6 B*08:01 959 4 4 500~1000
DR51 DRB5*02:02 958 6 4 =) 1000~2000
DP18  DPA1*01:05 DPB1*18:01 378 526 4 4 0~500
DQ5  DQA1*01:02 DQB1*05:02 474 510 4 4 ‘ 500~1000

K4 P09
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AEMEDHDOEILE : B> T3
=X

&S5 A — (nMFI=500-1,00072&) ADAEED A

E—X5ULE2.5ULTEDEIDICEILLIENZRT,
N=8,848 (K1~K4, Class I & II. 11/f&%

Beads 5L > 2.5uL nMFI Z{L$ Beads 5uL > 2.5uL Rxn Z{bR
K1 | K1
5,000~ | mK2 d————j 8 m K2 ._*___j
K3 ) K3 )
Ka # Ka #
2,000 - 5,000 —— 6 —

1,000 - 2,000 4

500 - 1,000 2 E
J J ] J J J -] =]

X N
S 8
(o] o

6.0%
4.0%
2.0%
0.0%
2.0%
4.0%
6.0%
6.0%
4.0%
2.0%
4.0%
6.0%

%PRA nMFI>=5,000

A7 (Rxn) (&, #iO>IFIEEORFRETE

K1 28.6%
M K2 17.4% M—TEENSY I MO PHBEEBNICHET S
K3 44.5%

K4 39.1%
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Beads 2.5pL vs 5.0puL &R ER

ZE{LRD=E

6%

E{LRD=E
6%

4%

2%

0%

-2%

4%

2%

0%

-2%

%PRA

100%

%PRA
100%

80%

60%

40%

20%

0%

80%

60%

40%

20%

0%

1000 2000 5000 1000 2000 5000 1000 2000 5000

1000 2000 5000

Rxn cutoff / Sample

nMFI cutoff / Sample
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AEEDHOE(CER : hizs5l

P01 Beads 5pL > 2.5uL nMFI ZE{L®R

P02 Beads 5pL > 2.5uL nMFI ZE{L®R

P03 Beads 5pL > 2.5uL nMFI ZE{LER

P04 Beads 5pL > 2.5uL nMFI ZE{L®R

5,000~ H 5,000 ~ 5,000~ H 5,000~
2,000 - 5,000 2,000 - 5,000 . 2,000 - 5,000 2,000 - 5,000
1,000 - 2,000 1,000 - 2,000 ! ‘ 1,000 - 2,000 1,000 - 2,000
\
500- 1,000 500- 1,000 | | 500- 1,000 i 500- 1,000
0-500 I y | I ) 0-500 ) ] ' ) ) 0-500 - ) 0-500
P05 Beads 5pL > 2.5uL nMFI ZE{L®R P06 Beads 5uL > 2.5uL nMFI ZE{LE P07 Beads 5uL > 2.5uL nMFI ZE{LE P08 Beads 5uL > 2.5uL nMFI ZE{LE
5,000~ H 5,000~ ‘ 5,000~ * 5,000~ “
2,000 - 5,000 2,000 - 5,000 - 2,000 - 5,000 2,000 - 5,000 .
1,000 - 2,000 1,000 - 2,000 ! ‘ 1,000 - 2,000 1,000 - 2,000 J
\
500- 1,000 500 - 1,000 | ‘ 500 - 1,000 i 500 - 1,000
0-500 ' 0-500 ' 0-500 0-500 .
§EEEEEEEEEEE LG, SEETEEEEEEEELLE SEETEEEEEEEELLE SEESEELEEELELEL
P09 Beads 5pL > 2.5uL nMFI Z{bE P10 Beads 5pL > 2.5uL nMFI Z{bE P11 Beads 5pL > 2.5uL nMFI Z{EE
5000 H 5000 5000~ 2
2,000 - 5,000 2,000 - 5,000 - 2,000 - 5,000 '
1,000 - 2,000 1,000 - 2,000 | ‘ 1,000 - 2,000
\
- - RERRN
0-500 0-500 - 0-500
SEEEEEREEREERE SEREERERERRREE SEREERERERRREE
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AEMED D

nMFI RXn A E(ESY z=
Beads HLA Bw4/6 Molecular 'J}:E,ﬂ_‘]? ﬁ@;iﬂtﬂ(i\
R P _ Beads Beads Beads Beads BHEEHTECEET D

pecificity = DQA/DPA Specificity JRSEVAR |

5.0uL  2.5puL  5.0uL  2.5pL QISR A
B51 Bw4 B*51:02 4,270 8 8
A36 A*36:01 4,483 8 8
B57 Bw4 B*57:01 4,659 8 8
B49 Bw4 B*49:01 4,199 6 8

! ~N
B39 Bw6 B*39:01 4,958 8 8 2000 5000
B38 Bw4 B*38:01 4,716 8 8 ‘ 5000~
B57 Bw4 B*57:03 4,664 8 8
B58 Bw4 B*58:01 4,190 6 8
B75 Bw6 B*15:02 4,337 8 8
Al1l A*11:01 4,485 8 8
B13 Bw4 B*13:02 4,665 8 8
B13 Bw4 B*13:01 2,304 6 6 1000""2000
A24 A*24:03 2,285 6 6
‘ ~N

DP28  DPA1*04:01 DPB1*28:01 2,169 6 6 2000~5000
DQ9  DQA1*02:01 DQB1*03:03 2,138 6 6
B8 BW6 B*08:01 959 4 4 500~1000
DR51 DRB5*02:02 958 6 4 =) 1000~2000
DP18  DPA1*01:05 DPB1*18:01 378 526 4 4 0~500
DQ5  DQA1*01:02 DQB1*05:02 474 510 4 4 ‘ 500~1000

K4 P09
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Class ls I P04 K1~K4 (nMFI) Class &l PO4r K1~K4 (nMFI)

25,000 o ©® 25,000

& ° 0e°
y =1.0277x + 582.99 .i‘#& y =1.0211x + 227.47 "i”'
R? = 0.9522 o o8 R? = 0.9883 ok °
— 20,000 0% o 8 FLaflol — 20,000 y
S 8% °, Z_.-;‘{J:' <
= 15000 ° 0alC @ o =L 15,000
n - g oo oFee® o ° n
o~ 0 O g 5o o~
% .o. : ....' o © %
© 10,000 P s .‘A.' .:. ¢ S 10,000
om o

o
5,000 |’ % "Q" 5,000

0
0 5,000 10,000 15,000 20,000 25,000 0 5,000 10,000 15,000 20,000 25,000
Beads 5uL/well Beads 5uL/well
P04 Beads 5pL > 2.5uL nMFI Z{Ls P04r Beads 5pL > 2.5puL nMFI Z{ER
5,000 ~ 5,000 ~ H
2,000 - 5,000 2,000 - 5,000 .
1,000 - 2,000 | 1,000 - 2,000 .
500 - 1,000 | 500 - 1,000 ‘
0-500 0-500 F
XX ' B X R B R B RXR R R E - - - - - - - - - - - - - -
(=] Qo (=] o o (=] (=] =] =] Qo (=] (=] (=] (=] (=] (=} (=] Qo (=] o Q (=] =] (=] (=1 (=] (=] (=] Qo (=]
~ L'~ w < m o~ - o - ~ m = [Ty ['-] ~ ~ w0 w < m ~ - (=] — o~ o < w L'-] ~



K[UcRoHEECE

hEssREZED DS |
FETHAEEDINDIEZELRRICSITINTS !
5551 IE T (FAEEDBOEERDFEL TS !

%PRAVE WY > I IVISAIEMBEDBODZE(ERHARE !
AEEDMOZE(CITIFRIEHEICHE T SEEEN DS !
INVDOOS> ROUVEBTT—IhIEEND !
EEDIEEHEZR E¥EECOREERZETIES !

27



KICROEZ & — EMEER

Beads 2.5pL & IfiIi& 20pL Beads 2.5pL & IliF 10pL

25,000

y =1.0269x + 260.5 38%
R? = 0.9928

20,000 o8
e o

15,000 R Y

10,000 8%

5,000

Beads 2.5uL / Serum 20pL
By,
@

Beads 2.5uL / Serum 10pL

0 5,000 10,000 15,000 20,000 25,000
Beads 5uL / Serum 20ulL

Beads Serum Dil. S
5.0uL 20pL x1.25

2.5pL 20pL x1.125 .
2.5uL 10pL  x1.25 "y X

25,000

y =0.9713x - 1.316

R?=0.9972 ‘-*ai
20,000

ES
whs
15,000 9.\‘.
0o, 8
5 ©
10,000 & '?‘0
; o8
87
(=]
5,000
(<]
0
0 5,000 10,000 15,000 20,000
Beads 5pL / Serum 20pL

migREHLETFTEVIREDIZH
TR &> TWED ?

miEEEZRIXIZSIRMEER(C
Bofz!

25,000

28



RFDE#EIEZR< L¥EETOREEEZETIES !
EIERMEE(IE (CREIDBE |



