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Fig. 1 Assay Principle and Scheme of Procedure of ADAMTSI13 activity ELISA
(A) Assay principle: ADAMTSI3 in a plasma sample cleaves the recombinant GST-VWFE73-His substrate bound to anti-
GST monoclonal antibody immobilized on a microtiter plate. The HRP-labeled monoclonal antibody (anti-N10) reacts to
the cleavage site including Tyrl605 edge produced by the enzymatic reaction of ADAMTSI3. The activity of bound
HRP on the plate was measured, and the activity of ADAMTSI13 was calculated.
(B) Scheme for assay procedure.
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Fig. 2 Standard curve and detection limit
(A) The standard curve was obtained by assaying serial diluted normal plasma. The normal
pooled plasma, defined as 100% activity, was serialy diluted with plasma inactivated by heat
treatment for 1 hour at 56C.
(B) A detection limit was estimated by the intersection point of the curve of minus 2 standard
deviations (SDs) for the standards with 0.1%, 0.2%, 0.3%, 0.4%, and 0.5% activity measured in
8 replications and zero standards of plus 2 SDs.
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Table 1-1 Intra-assay reproducibility study for ADAMTSI13 assay

Absorbance at 450nm

ADAMTSI3 activity(%)

1st assay 2nd assay 3rd assay 1st assay 2nd assay 3rd assay
Mean 0.248 0.265 0.292 6.5 6.6 6.8
Plasma L SD 0.003 0.005 0.004 0.1 0.2 0.2
CV (%) 1.1 21 15 1.7 32 22
Mean 1.039 1.105 1.209 51.0 51.0 50.3
Plasma M SD 0.018 0.013 0.008 15 1.0 0.6
CV (%) 1.7 12 0.6 2.8 20 1.1
Mean 1.326 1.408 1.493 79.9 80.0 770
Plasma H SD 0.023 0.012 0.030 29 15 38
CV (%) 1.7 0.9 2.0 36 1.8 47

Each assay was performed by hexaplicate assay.

L: low, M: mid, H: high, SD: standard deviation, CV: coefficient of variation

Table 1-2 Inter-assay reproducibility study for ADAMTSI13

assay
Da ADAMTSI13 activity (%)
¥ Plasma L Plasma M Plasma H

1 59 479 729
2 5.7 50.3 815
3 6.5 51.0 799
4 6.6 51.0 80.0
5 6.8 50.3 770
Mean (%) 6.3 50.1 783
SD 05 1.3 34
CV (%) 75 26 44

L: low, M: mid, H: high, SD : standard deviation, CV : coefficient
of variation
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Fig. 3 Dilution test
Three kinds of plasma were diluted in 5 steps with inacti-
vated normal plasma, and the linearity of each plasma sam-
ple was analyzed by measuring ADAMTSI3 in the diluted
samples.
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Fig. 4 Effect of various interferants on ADAMTSI3 activity ELISA
(A) ADAMTSI3 activity in the presence of various concentrations of unconjugated bilirubin (Bilirubin F). (B) ADAMTSI13
activity in the presence of various concentrations of conjugated bilirubin (Bilirubin C). (C) ADAMTSI13 activity in the pres-
ence of various concentrations of hemolytic hemoglobin. (D) ADAMTSI13 activity in the presence of various concentrations
of Chylomicron. (E) ADAMTSI3 activity in the presence of various titers of rheumatoid factor. The interferants were pre-
pared according to the respective manufacturers’ instructions. The sample including each concentration of interferant was
prepared as a 1 : 9 (v : v) mixture with interferant solution and plasma sample (low activity: @, mid activity: O) or serum
sample (low activity: &, mid activity: &). ADAMTSI3 activity in each sample was measured and the effects of contami-

nants were analyzed.
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CV X 26~75% (F¥Hfl : 6.3~783%) DHiFHTH -
72 (Table 1-2).

3. HIRERMHR

Fead L7z 3 MO MR & D ITIZIZE AR § %
RIFZERPHE SNz (Fig 3).
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BILANEZ T E ¥ D 500mg/dl, FLE 3,000 RO RF :
500IU/ml F T IR D S h o 72 (Fig
4).
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EDTA - 2Na T\ G EDFRSO S 17z (Fig 5
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7.7~85.3% (P34 +SD=389+204%), TTP # T 05%
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1006+175%) 24 LCw7 (Fig.6).
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109 Bl EIZ BT, HBEREIE r=0931, BYFEIZ
Y =0915X+5794 & %2572 (Fig. 7).
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Fig. 5 Effect of various anticoagulants on ADAMTSI3 activity as assessed by
ELISA
(A) ADAMTSIS3 activity in the presence of various concentrations of heparin
sodium. (B) ADAMTSI3 activity in the presence of various concentrations of so-
dium fluoride. (C) ADAMTSI13 activity in the presence of various concentrations of
EDTA - 2Na. (D) ADAMTSI3 activity in the presence of various concentrations of
trisodium citrate dihydrate. The sample including each concentration of anticoagu-
lant was prepared as a 1:9 (v : v) mixture with anticoagulant solution and serum
sample (low activity: @, mid activity: 2). ADAMTS13 activity in each sample was
measured and the effects of anticoagulants were analyzed.
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Fig. 6 Plasma levels of ADAMTSI3 activity in normal
subjects and patients with TTP
A total of 109 samples, including USS patients: 10 sam-
ples (@), USS family: 21 samples (&), TTP patients: 35
samples ( < 3%: M, > 3%: O), and normal individuals: 43
samples (male: & female: [ ]) were assayed.

160 -
y=0.915x+5.794
r=0.931
140 n=109
S 120 A
e )
E & 1
g o 100
s 4 A
[anl 4
o g 80
= o>
2 7 601 a ® : USS
= A A : USS Family
< 40 - A W : TTP (<3%)
O : TTP (>3%)
20 - A : Normal (male)
O : Normal (female)
O
0 \ \ \ \

0 20 40 60 80 100 120 140 160

ADAMTS13 activity (%)
by SDS-Agarose gel electrophoresis

Fig. 7 Correlation between ADAMTSI3 activity ELISA
and VWF multimer method
The same samples shown in Fig. 6 were assayed by both
methods.
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DEVELOPMENT OF ADAMTS13 ACTIVITY ELISA KIT AND EVALUATION OF ITS
PERFORMANCE
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Abstract:

ADAMTSI13 specifically cleaves von Willebrand factor (VWF), which is a haemostatic factor, and hydrolyzes the
peptide bond between Tyrl1605-Met1606 in the VWF-A2 domain. The development of a mouse monoclonal antibody
recognizing the C-terminal edge residue Tyrl605, the enzymatic cleavage site of the VWF-AZ domain, enabled the
direct assay of the products cleaved by ADAMTSI13. An ADAMTSI13 activity ELISA kit based on this principle was
developed, and its fundamental performance was studied.

The minimum detection limit was 0.4% of the normal detection limit. The intra- and inter- reproducibility study
showed the results of CVs as 1.1-4.7% and 2.6-7.5%, respectively. The ideal linearity extrapolated to the original point
was obtained in a dilution test. No interference with the ADAMTSI13 activity assay was observed at the tested con-
centrations in the presence of various interferants such as hemoglobin, bilirubin, chylomicron, and rheumatoid factor.
EDTA completely inhibited ADAMTSI13 activity.

ADAMTSI3 activities of 109 plasma samples were measured using this assay kit. The samples from Upshaw-
Schulman syndrome (USS), Thrombotic Thrombocytopenic Purpura (T TP), USS carrier, and normal samples showed
assay values 0.5-2.7%, 0.5-58.1%, 7.7-85.3%, and 54.7-134.4%, respectively. The test kit has been proven to have a suf-
ficient clinical discriminate ability for diagnostic testing. We observed good correlation between this method and the
SDS-Agarose gel electrophoresis method (r =0.931).

This assay kit can be used for routine laboratory test in blood transfusion medicine and clinical laboratory prac-
tice.
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