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ANALYSIS OF THE VON WILLEBRAND FACTOR (vWF) GENE IN 6 
PATIENTS WITH SEVERE TYPE III VON WILLEBRANDS DISEASE 
G. Standen (1), P. Moodie (1), H Pannekoek (2) C.L. Verweij (2), and 
I.R. Peake (1). (I) Department of Haematology, University of Wales 
College of Medicine, Cardiff, U.K. (2) Central Laboratory of the 
Netherlands Red Cross Blood Transfusion Service, Amsterdam, 
Netherlands. 

DNA from 6 unrelated patients with severe type III von 
Willebrands disease (vWF antigen ( O.Oiu/dl) was studied with a 
eDNA probe for the 3' end of the vWF gene. DNA was extracted 
from peripheral blood Jeucocytes using standard techniques and was 
digested with a range of restriction enzymes. DNA fragments were 
separated by electrophoresis in 0.7% agarose and were southern 
blotted onto hybond-N (Amersham). The probe used was pvWF 1100, 
a l.lkb Psti fragment derived from the 2.2&kb vWFcDNA insert of 
pvWF22&0 isolated from a human endethelial cell eDNA expression 
library (Verweij et al, Nucleic Acids Res 13 (19&5) 4699-4717). The 
probe corresponds to nucleotides 70&3 to &191 of the vWF eDNA 
(first nucleotide of initiator methionine as 1). 
When digested with Bglll and probed with pvWFIIOOO, normal DNA 
showed two invariant bands (13 and 4.9kb) and polymorphic bands of 
9 and/or 7.4kb. This pattern was also seen in 5 of the 6 severe vWD 
patients DNA suggesting that in this 3' area of the gene they had no 
major deletions or rearrangements. In the 6th case however the 
band of 4.9kb was not seen and did not appear to be replaced by any 
novel fragments, suggesting a partial deletion including some of the 
3' end of the gene. This patient had the clinically severest form of 
the condition in that the patient had developed, some 10 years ago, 
an antibody (inhibitor) to vWF as detected by the ability of the 
patients plasma to inhibit restocetin cofactor activity in normal 
plasma. His parents were related (his mother was his father's second 
cousin) and had levels of vWFAg, considerably lower than those of 
factor VIII activity. This situation has been previously reported in 
carriers of recessive severe vWD. vWD was also present in a second 
family member, but in a less severe form (vWFAg 3u/dl). This 
patient and all other members of the family have, to date, given 
normal restriction fragment patterns with the vWF probe and several 
enzymes, including Bglll. 
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Tl£ PLA TEL£T AOOAEBATOO f'FKJ'ERTlES (F TYPE liB \I!J'I WIL.LEBfWI() 
FACT!Jl (1M'): Tl£ IU..E (F PLATEL£T ACTIVATJDI, FIBRII'OlEN AJIIl 
TMJ DISTIIICT 11E11!1WE AE!EPT!JIS. L. 0. llerco (11. M. Mez~to 
(11. M.G. 0.1 Ben (1), U. Budde (21. A.B. Federici £31. A. 
GiralAnd ( 4 1 ond Z .M. Augeri (51. Centro !Jnmuno-trtl&fu&itlnole, 
U.S.L.. n. 11 Pordenone, Italy (1), Universitata-t<renkem
Eppendorf, Ho!lmbura;, W. Gerlllo!lny (2), Centro Emofilia, Milo!lno, 
Italy (3), Po!ltoloa;ia lfadiDo!l II, Pedovo!l, Italy (4) o!lnd Scripps 
Clinic, La Jolla (Ce), U.S.A. (5). 

Three prepo!ll'o!ltiona of purified von Willebro!lnd fo!ICtor (IM'), 
Dbto!lined from unrelated patients affected by type IIB von 
Willebro!lnd di-, were found to "-" normo!ll sio!llic o!ICid 
content (betooeen 129-170 nmoles/ma; of 1M', o!IS ~ to 158 :!:. 
1'7 nmoles/ma: in fcur normo!ll prepo!ll'o!ltiona) o!lnd to induce 
platelet IIQI'Bio!ltion in the presence of physioloa;ic levels of 
divalent cations o!lnd without eddition of ristocetin. A 
IIDI'IDDlonol antibody tho!lt blocks the 1M' bindina; domain of the 
platelet a;lycoprotein (GP) Ib Dallied ccmplete inhibition of IIB 
IM'-induced o!lla:reKo!ltion. On the contrery, a monoclonol antibody 
tho!lt blocks · the receptor for o!ldhesive pi'Dteins on the platelet 
GPIIb/IIIa ccmplex failed to inhibit the ini tiel response of 
plo!ltelets to hia;h ocnoentratiDn of IIB 1M' lforeover, IIB 1M' 
co!IUSIId o!llllutinotion of formo!llin-fixed platelets that Wo!IS 

blocked only by the onti-ilPib antibody, sua;a:estina; tho!lt the 
bindina; of 1M' to GPib, even in the o!lbsence of ristocetin, 
results in platelet-platelet intel'lllction thet is foll"!""d . by 
exposure of the GPIIb/IIIa receptors for o!ldhesive prote1ns. 
Endoa;enous KP, normo!llly o!ICtive platelet 11111to!lbolism and 
fibrinogen bindina; to GPIIb/IIIa were necesSo!lry for lllo!IXilllo!ll o!lnd 
irreversible platelet o!lftr8a:o!ltion. In the o!lbsenoe of 
fibrinoa;en, however, o!lla:rea;etion Wo!IS mediated by 1M' bindina; to 
GPIIb/IIIa. A 52/48 kOa tryptic fr~t containing the GPib 
binding domain of norlllo!ll 1M' completely blocked the o!lla:rea:etion 
induced by all three IIB 1M' preparations. The present study 
defines in detail the mechanisms involved in IIB IM'-induoed 
plo!ltelet o!lla:rea:etion. IIDreover, it establisheS that the GPib 
bindina; dolllo!lin of norlllo!ll o!lnd IIB vWF are closely related and 
tho!lt desialylation is not required for the direct interaction 
of IIB 1M' with GPib. 
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VON WILLEBRAND' S DISEASE TYPE liB ASSOCIATED TO A COMPLEX 
THROMBOCYTOPENIC THROMBOCYTOPATHY: J. BatTle 1 , M.F. L6 ez-

R. Sanchez 2 , L. G. 
Dept. Hema to 1 ogy 1 
Clinico, Universidad 
& Clinical Research, 
Jolla, CA. (3). 

A family bleeding disorder characterized by a new 
association between Type liB von Willebrand's disease (vWD) 
and a complex platelet disfunction, with an intermittent 
thrombocytopenia is described in two patients from the same 
generation. The mother and a maternal aunt died having severe 
bleeding diathesis. The platelet abnormalities included: 
borderline or slightly low platelet count but moderate 
thrombocytopenia coincedent with the acute bleeding episodes, 
giant platelet site with a very heterogeneous distribution 
width, large number of vesicles in platelets by electron
microscopy recalling the "Swiss-Cheese" platelets, abnormal 
platelet aggregation induced by ADP, collagen4 epinephrin 
and slightly, by thrombin, defective release of 1 C-Serotonin, 
von Willebrand factor (vWF) and platelet factor 4 induced 
by thrombin or ADP. DDAVP was given to both patient and a 
partial and transitory correction of bleeding time, 
thrombocytopenia, presence of platelet aggregates on smear 
besides a brief appearence of larger multimers of vWF and 
an increase in a 11 Factor VI I !/von Wi 11 ebrand Factor 
(FVIII/vWF) properties were seen. Binding of labeled vWF 
using radiolabelled monoclonal anti-vWF antibody showed an 
enhanced binding of the patients' vWF, induced by ristocetin, 
to either normal or patients' platelets. In contrast, the 
binding of labeled purified normal vWF induced by thrombin 
to patients' platelets was decreased as compared with the 
correspondent control. Thus, both patients have platelet 
disfunctions characteristic for more than one specific platele• 
disorder. Several associations between platelet and FVIII/viiF 
abnormalities have been described. This is the first family 
presenting association of Type liB vWD and a complex 
thrombocytopathy. The inherited or acquired (induced by the 
abnormal liB vWF platelet interaction) nature of the 
abnormality is discussed. 
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EVIDENCE FOR AN ABNORMAL EXPRESSION OF THE COLLAGEN 
BINDING DOMAIN IN VON WILLEBRAND'S DISEASE TYPE II· 
J. In erslev (1), S. Stenb"er (1), A. Bukh (2), NPH M(llller (2), 
and J, Zeuthen 3 • Departments o Clinical Immunology and 
Clinical Chemistry, University Hospital Aarhus (l), Institute of 
Medical Microbiology, University of Aarhus (2), and Novo BioLabs 
(3) Bagsvaerd, Denmark. 
A recently developed new series of monoclonal antibodies (MAbs) 
against the von Wille brand factor ( vWf) included antibodies 
strongly inhibiting ( Mab vWf-41) and partly inhibiting ( Mab 
vWf-33) the collagen binding of vWf. We also characterized two 
Mabs with interacting properties against the ristocetin induced 
platelet aggregation (MAbs vWf-21 and vWf-39). These antibodies 
were conjugated with horse-radish peroxidase (HRP) and examined 
in different constructions forming two-site MA b ELISA's for plasma 
vWf:Ag and compared with polyclonal antibody ELISA. Symmetrical 
MAb-ELISA ( i.e. same Mab for extraction and detection) gave 
practical no dose-response in the standard assay, whereas any 
different combination of Mabs gave favourable dose-response 
relationships in sensitive ELISA 1s for vWf: A g. Two different 
sandwiches were chosen using MA b vWf-33 and Mab vWf-41 at 
either side of the ELISA. These two assay models gave results 
of plasma from normal persons almost identical to those obtained 
with polyclonal antibody ELISA. Also in type I von Willebrand's 
disease these three assays performed very uniformly. In subtypes 
II plasma ( IIA: n=7; liB: n=3, IIC: n=1, liD: n=l) , the assay 
using vWf-33 for coating and vWf-41-HRP for detection measured 
considerably lower than the polyclonal ELISA and the Mab-ELISA 
based on the opposite combination. We believe, that our results 
are indicative of a molecular defect in the collagen binding domain 
of vWf in subtype II plasma. 
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