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This application claims the benefit of the filing date of residue substitutions, including the R1205 Vicenza variant,
Application No. 62/580,133, filed Nov. 1, 2017, the contents also affect clearance rates. These observed substitutions
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3 4
and one artificial Factor VIII sequence, a Factor VIII FIG. 2B shows protein expression data of stable HEK116
sequence and one artificial von Willebrand sequence, or one clones were generated using G418 selection following trans-
ETT ; lin iai P & n-E -i-‘—-“ ﬂﬁlﬁf—'ii-r "N ' i Ll v - oWl
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66 to 69, or a combination thereof. In one embodiment, the counts.
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to human VWE. VWF antigen 1s determined by ELISA and The term “recombinant” in reference to a nucleic acid
normalized to the dose injected. molecule refers to a nucleic acid molecule which 1s com-
prised of segments of nucleic acid joined together by means
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> 1n reference to a protein or a polypeptide refers to a protein
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In certain embodiments, term “percentage of sequence 19, 751-755 and Asahara & Chong, Nucleic Acids Research,
identity” 1s calculated by comparing two optimally aligned 2010, 38(13): €141, both hereby incorporated by reference
sequences over the window of comparison, determining the in their entirety.
number of positions at which the identical nucleic acid base
(e.g., A, T, C, G, U, or I) occurs in both sequences to yield > Embodiments

the number of matched positions, dividing the number of

matched positions by the total number of positions 1n the
e *

In practicing the embodiments described herein, many
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out evolution, we employed a collagen binding ELISA to would significantly increase the FVIII half-life so long as the
test An-VWEF association to human collagen. All An-VWF allinity of FVIII for the exogenous VWF molecule 1s greater

A e 0 e WG O AT e e e WPV RTLY SIS0 ) —

lowest binding athimity to human collagen, roughly 3.5-fold protein as a singular therapeutic (1.e., complex) would
lower than recombinant human VWE. An101-VWF (SEQ ID represent a novel and advantageous product. To identify
No. 6), however, demonstrated equivalent binding athnity to potential VWF fragment molecules for this purpose, clear-

human VWEF. This data suggests that VWE’s ability to bind ance rates of recombinant AnVWF were measured, 1n addi-
collagen type I through the A3 domain may have been a 10 tion to FVIII afhinity studies described above, compared to
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single dose such as, for example, a single mjection. Thus, they may lead to gene methylation and silencing. See Bird,
gene therapy Wlth co admmlstratlon of a phannacologlcal DNAmethylatlon and the frequency of CpG 1n animal DNA

ﬁ\ W i i I - = T . ' 1 ANy 1 Fav A P B

approach to treatment of bleedmg disorders. 5 helps the vector evade immune detection, enhancing the
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hkely to demonstrate prolonged half-hfe in the plasma due 123(77): 2994-3001, entitled “CpG-depleted adeno-associ-
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delivered, e.g., to liver via the hepatic artery, the portal vein, 90%, or more sequence 1dentity with a sequence described

or intravenously to yield therapeutic levels of therapeutic herein. Such functional equivalents are intended to be
—— U LK WO, L (M ~ ‘ e e L L T e

chimeric proteins and capsid or vector 1s preferably sus- The following working examples further illustrate the

pended 1n a physiologically compatible carrier, may be present invention and are not intended to be limiting in any
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were codon optimized (co) for human host expression and ose ailinity chromatography at a flowrate of 1-2 ml/min.

synthesized by GenScript (Piscataway, N.J.). Coding DNA Column was equilibrated and washed with 20 mM HEPES,
A e ' N - C Y > mM CaC’12, 30 mM Na(Cl. 0.01% Tween-80 at oH 7.2
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Human ADAMTSB was dlluted 2- fold mn 5 mM Tr1s diluent. Absorbance of HRP mediated catalysis of OPD was
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with 10 mM BaCl2 for 5 mun at 37° C. 25 uLL of diluted human recombinant VWF and reference human plasma was
hAf)AMTSlB was added to 25 uL of An-VWF (1 U/mL 1n also 1ncluded.
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TABLE 2-continued TABLE 4-continued
Liver-derived An-VWTF restores FVIII 1n mice Correspondence between Sequence Names and SEQ ID Numbers
VWE:Ag Molar Ratio Sequence Name SEQ ID No.

- A 1T I:I_‘J]l_."f r]—. AT »

* o= X TETTT' T . .

SEQ ID No. 8 An66-VWE Prot SEQ ID No. 1

An63-VWF 1.44 + 0.48 0.61 £ 0.09 4 14:1 = 5 An67-VWFE Prot SEQ ID No. 1

SEQ ID No. 10 An68-VWE Prot SEQ ID No. 1
, gg‘ipﬂfj 2.1 + 305 (1776 + NdA ) 171 + 1 AnAQ-VWEH Prat N SHEHOY TTY Na

SEQ ID No. 9 An71-VWF Prot SEQ ID No. 21
An88-VWF 0.72 £0.16  0.75 = 0.16 3 6:1 + 2 An72-VWF Prot SEQ ID No. 22
SEQ ID No. 7 An73-VWF Prot SEQ ID No. 23

\;—’1& TAIT Toims

An75-VWFE Prot SEQ ID No. 25

15 An76-VWFE Prot SEQ ID No. 26

TABILE 3 An77-VWFE Prot SEQ ID No. 27
An78-VWFE Prot SEQ ID No. 28

An79-VWFE Prot SEQ ID No. 29

. i T ol T a T — - - —— - - -
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We claim: 7. A method of inducing blood clotting comprising admin-
1. A recombinant non-naturally occurring von Willebrand isteril}g dll effective amount of the composition of claim 5 to
Factor (VWF) protein comprising the amino acid sequence a subject 1n need thereof.

of SEQ ID NO: 6 (An101-VWF), SEQ ID NO: 8 (An84- 8. A method for treating a subject with a bleeding disor-
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