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Summary . Six monoclonal antibodies(MoAbs), NMC-VlI/5-10, against factor VI
(F. VIDwere developéd and two-site solid phase enzyme-linked immunosorbent assays
(ELISAs)for factor VNI antigen(F. VII: Ag)were performed using three anti-F. Vil: Ag
monoclonal antibodies, NMC-VIl/5, VlI/10 and C 5(mono-ELISAs). In these ELISAs, poly-
clonal anti-F. VIl alloantibody (PolyAb)was used as a coating antibody and the peroxidase-
conjugated MoAb as the second antibody. MoAbs NMC-VII/5-10 reacted with 80 kDa light
chain and NMC-VIl/5 and 6 reacted with 72 kDa light chain fragment by immunoblotting.
The IgG subclass of these MoAbs was all IgG; and anti-F. VIl inhibitory activity ranged from
2 to 160 Bethesda U/mg. C5 recognized the 54 kDa heavy chain fragment.

The levels of F. VIl : Ag in 20 normal individuals were 93121 u/dl by VlI-5-ELISA, 91+18
u/dl by VII-10-ELISA, 91+21 u/dl by C5-ELISA and 97+23 u/dl by the double polyclonal
ELISA (poly-ELISA).

Forty-nine cases with hemophilia A were divided into three groups with F. VIl :Ag level by
poly-ELISA ; Group 1(<1 u/dl), Group 2(1-49 u/dD), Group 3(=50 u/dD). F.Vll : Ag was
not detected by any mono-ELISA in 30 patients of Group 1. These patients were considered
to lack F. VIl protein. In 9 cases out of 13 in Group 2, the level of F. Vll: C and F. Vll: Ag
correlated well(Group 2-A). The other 4 cases had higher level of F. Vll: Ag than F. Vll: C
(Group 2-B). These patients were considered to have abnormal F. VI protein. Two cases
out of 6 patients in Group 3 had extremely lower level of F. Vll: Ag by C5-ELISA than of
levels measured by other mono-ELISAs and poly-ELISA. These patients seem to have a
molecular defect at or near the binding region of C5.
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Table 1. Characterization of seven monoclonal
antibodies to F. VIl

Monoclonal 1¢G class Anti-F. Vil: C Binding
antibodies (Bethesda U/mg IgG)  fragment
NMC-VIi/5  1gG, 81 72kDa
NMC-Vl/6  IgG, 160 72kDa
NMC-VIi/7  IgG, 0 80kDa
NMC-VIl/8  IgG, 53 80kDa
NMC-VII/9  IgG, 24 80kDa
NMC-VII/10  IgG, 2 80kDa
C5 IgG, 1488 54kDa

0 B.U./mg, 53B.U./mg, 24B.U.
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F1g 1. Immunoblot and autoradlography analy51s of purlfled factot VIll preparatlon w1thout thrombm
(Th-)or thrombin-treated (Th +, final concentration 10u/ml) using seven monoclonal
antibodie_:s and polyclonal alloantibody.
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T, L#72kDa et . Table 2. Levels of F. Vll: C and F. Vll: Ag in the
9. A% & — 2 MoAb % F\ 7 ELISA plasma of normal subjects
Hic X BN € bl X OMKR A B MRy Case FMLC F Wl Ag
. No.  (u/dD (u/dD
VIR FHLRE D RlE

polyclonal ELISA monoclonal ELISAs

— AL LCMAR A CRE L AENRFEH NMCV/5 NMCI/10 G5
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DEEICE THERZITV, Wiho MoAb %3 B ic 6. 80 76 75 80 7
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—XHifk & LCVI-5 % % B\ 7= ELISA(VI-5-ELISA) 12 9 106 118 14112
1wk B FI: Ag 1% 93+21u/dl, VII-10-ELISA < 91 ﬁ Eg ﬁg 1(1)2 15 ﬂg
+18 u/dl, C5-ELISA T 91+£21 u/dl TH o7z, —K 5. 122 118 116 110 108
ik, Ik SABIRTRAMAG( v evs—) B D o i A
% % B\ 7z Poly-ELISA T 97423 u/dl T - 7-. 18: 138 192 120 108 118
Poly-ELISA i X % F.VIl : Ag & &VII-5, 10 58X 0°C5 19. 114 124 112 108 114
20. 122 132 118 12 116

-ELISA X 5 F V! AgE L oMBREThEhr=

0.5

Absorbance (0.D. 492nm)

1:1280 1:640 1:320 1:160 1:80 1:40 1:20 1:10
Plasma dilutions
Fig. 2. A dose-response curve for plasma F. VlI: Ag measured by
mono-ELISA and poly-ELISA.
NMC-VlI/5-ELISA : (O—0O), NMC—VII/10-ELISA: (A—A),
C5-ELISA : (H—MWD), poly-ELISA: (@— @)
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1u/dl-39 u/dl, VlI-10-ELISA {Ei%, 1u/dl-34u/dl, C5
-ELISA % 1-16 u/dl TH - 7= CEESI 31-43). ZD 5 b
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F.VI : Ag fEi=—3 discrepancy 2358 b, iz C5-
ELISA fEA2RE T LT\ . %%, Poly-ELISA T
F.VI: Ag 2350 u/dl LA EGR % B huie © 13 6 FEFIGE 61
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Fig. 3. Correlation between F. VI : Ag levels by polyclonal ELISA (Poly-ELISA) and by several monoclonal
ELISAs using NMC-VII/5,6 and C5 (NMC-VII/5-ELISA, NMC-VII/10-ELISA, C5-ELISA) in the plasma

of 20 normal individuals.

The regression line relating F. Vll: Ag by Poly-ELISA to NMC-VII/5-ELISA is y=0.87x+8.62 (r=

0.92) (the left figure).

The regression line relating F. Vll: Ag by Poly-ELISA to NMC-VlI/10-ELISA is y=0.74 x+18.83(=

0.93) (the middle figure).

The regression line relating F. Vil : Ag by Poly-ELISA to C5-ELISA is y=0.89 x+4.18 (r=0.93) (the

right figure).
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F.VI:Ag by polyclonal ELISA

F.VI:Ag by polyclonal ELISA

100 (u/ae)
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Fig. 4. Correlation between F. Vll: Ag levels by polyclonal ELISA (Poly-ELISA) and by several monclonal
ELISAs using NMC-VII/5,6 and C5 (NMC-VIl/5-ELISA, NMC-VII/10-ELISA, C5-ELISA) in the plasma

of 49 patients with hemophilia A.

The regression line relating F. Vll: Ag by Poly-ELISA to NMC-Vll/5-ELISA is y=0.84x+0.82 (=

0.94) (the left figure).

The regression line relating F. Vll: Ag by Poly—ELISA to NMC-VII/10-ELISA is y=0.84 x+1.20 (r=

0.93) (the middle figure).

The regression line relating F. Vll: Ag by Poly-ELISA to C5-ELISA is y=0.44 x+0.26 (r=0.87) (the

right figure).
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Table 3. Levels of F. Vll: C and F. Vll: Ag in the
plasma of 49 patients with hemophilia A

Case F.VI: C F.Vll: Ag
No. (u/dD (u/dD
polyclonal ELISA monoclonal ELISAs
NMC-VIl/5 NMC-Vll/10 C5
1. <1.0 <1.0 <1.0 <1.0 <1.0
2. <1.0 <1.0 <1.0 <1.0 <1.0
3. <1.0 <1.0 <1.0 <1.0 <1.0
4. <1.0 <1.0 <1.0 <1.0 <1.0
5. <1.0 <1.0 <1.0 <1.0 <1.0
6. <1.0 <1.0 <1.0 <1.0 <1.0
7. <1.0 <1.0 <1.0 <1.0 <1.0
8. <1.0 <1.0 <1.0 <1.0 <1.0
9. <1.0 <1.0 <1.0 <1.0 <1.0
10. <1.0 <1.0 <1.0 <1.0 <1.0
1. <1.0 <1.0 <1.0 <1.0. <1.0
12. <1.0 <1.0 <1.0 <1.0 <1.0
13. <1.0 <1.0 <1.0 <1.0 <1.0
14. <1.0 <1.0 <1.0 <1.0 <1.0
15. <1.0 <1.0 <1.0 <1.0 <1.0
16. <1.0 <1.0 <1.0 <1.0 <1.0
17. <1.0 <1.0 <1:0 <1.0 <1.0
18. <1.0 <1.0 <1.0 <1.0 <1.0
19. <1.0 <1.0 <1.0 <1.0 <1.0
20. <1.0 <1.0 <1.0 <1.0 <1.0
21. <1.0 <1.0 <1.0 <1.0 <1.0
22. <1.0 <1.0 <1.0 <1.0 <1.0
23. <1.0 <1.0 <1.0 <1.0 <1.0
24. <1.0 <1.0 <1.0 <1.0 <1.0
25. <1.0 <1.0 <1.0 <1.0 <1.0
26. <1.0 <1.0 <1.0 <1.0 <1.0
27. <1.0 <1.0 <1.0 <1.0 <1.0
28. <1.0 <1.0 <1.0 <1.0 <1.0
29. <1.0 <1.0 <1.0 <1.0 <1.0
30. <1.0 <1.0 <1.0 <1.0 <1.0
31. <1.0 1.3 1.0 3.0 2.9
32. <1.0 2.0 2.0 4.7 1.0
33. <1.0 2.7 1.0 1.0 2.2
34. <1.0 3.6 1.0 1.0 2.3
35, <1.0 7.8 1.7 5.6 1.0
36. 1.6 1.9 1.7 4.0 1.0
37. 1.8 2.4 1.2 1.0 3.0
38. 2.8 2.5 4.5 7.0 4.6
39. 5.0 7.4 9.0 13 4.2
40. 5.2 8.4 27 25 9.4
41. 5.0 15 39 32 9.9
42. 8.0 19 24 28 9.0
43. 6.0 38 38 34 16
4. 10 50 44 38 21
45. 14 51 64 72 40
6. 1.7 54 30 51 9.0
47. <1.0 55 48 47 <1.0
48. 3.0 80 62 56 42
49. 3.0 82 65 60 45
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