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(57) ABSTRACT 

The present invention relates to nucleic acid sequences and 
amino acid sequences Which in?uence bone deposition, the 
Wnt pathway, ocular development, tooth development, and 
may bind to LRP. The nucleic acid sequence and polypep 
tides include Wise and Sost as Well as a family of molecules 

Which express a cysteine knot polypeptide. Additionally, the 
present invention relates to various molecular tools derived 
from the nucleic acids and polypeptides including vectors, 
transfected host cells, monochronal antibodies, Fab frag 
ments, and methods for impacting the pathWays. 
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WISE/SOST NUCLEIC ACID SEQUENCES AND 
AMINO ACID SEQUENCES 

[0001] This application is a non-provisional patent appli 
cation based on US. Provisional Patent Application Serial 
No. 60/388,970, ?led Jun. 14, 2002. 

FIELD OF INVENTION 

[0002] The present invention relates to Wise and Sost 
nucleic acid sequences and related amino acid sequences 
that can be used to in?uence bone deposition, the Wnt 
pathWay, tooth development, and ocular development. In 
particular, the present invention also relates to nucleic acid 
sequences and amino acid sequences that optionally regulate 
or suppress bone deposition. The present invention relates to 
a family of nucleic acid molecules Which expresses a family 
of amino acid sequences, some of Which are characteriZed 
by a cysteine knot, such as the Wise and Sost proteins. The 
present invention also relates to resultant molecular biology 
tools derived from Wise or Sost, including plasmids, trans 
fected host cells, antibodies, tranfected host organisms, and 
knockout organisms. Finally, the present invention relates to 
the interaction betWeen Wise or Sost and LRP. 

BACKGROUND OF INVENTION 

[0003] To activate and study the Wnt pathWay, a Wide 
range of materials and information has been used. Various 
model organisms explained beloW are used because of 
differing developmental characteristics associated With the 
organisms. Because frogs and mice are exemplary of the 
organisms of study, they are explained in greater detail 
beloW. As Will be seen, frogs and mice Were used in many 
of the Examples contained herein. Additionally, various 
genes and the Wnt pathWay are explained. 

[0004] Background of the Frog. 

[0005] Frogs, in particular Xenopus, are excellent model 
organisms for testing embryonic development. TWo species 
of Xenopus are commonly used for testing, Xenopus laevis 
and Xenopus tropicalis. Both Xenopus species are natives of 
Africa. Xenopus laevis has been used for many years to 
investigate the early period of embryonic development. 
Embryos develop rapidly after fertiliZation, and a tadpole 
With a fully functional set of organs forms Within a couple 
of days. Thus, experiments can be conducted on the embryos 
directly folloWing fertiliZation. The embryos can develop in 
a simple saline solution over a feW days. The tadpoles are 
then examined to determine if the experimental intervention 
had any observable effect. The role of genes in development 
can be assayed by injecting a tiny amount of any messenger 
RNA (mRNA) encoding the gene of interest into an early 
embryo, then once again alloWing the embryo to groW into 
a tadpole. 

[0006] The Xenopus embryo has long served as a major 
model for the study of embryonic development because of 
its numerous advantages, including external development, 
large siZe, identi?able blastomeres, and its ability to With 
stand extensive surgical intervention and culture in vitro. 
These advantages enable extensive investigation of the 
earliest embryonic patterning events. In fact, much of the 
current understanding of early embryonic development 
derives from experiments performed in the Xenopus 
embryo. 
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[0007] More particular to the frog, the earliest events of all 
animal embryos are controlled by mRNAs that are deposited 
in the egg by the mother. These maternal mRNAs control the 
embryonic processes that occur prior to the transcription of 
the embryonic genome. These processes can best be exam 
ined in Xenopus because, in these embryos, they occur 
during an especially long period of time, and because they 
occur While the embryo is developing externally. Such 
features have resulted in a detailed cellular and molecular 
understanding of early patterning events, including a com 
prehensive vieW of the role of speci?c extracellular groWth 
factors, cell surface receptors, and intracellular signaling 
pathWay components. These events include the patterning of 
the basic body plan, the determination of cell fate, and the 
early patterning of major organs, including the digestive 
system, circulatory system, and nervous system. In addition, 
many of the factors originally identi?ed in Xenopus have 
been subsequently shoWn to control numerous later devel 
opmental events, as Well as other critical biological pro 
cesses, and oncogenesis. Finally, Xenopus is a major con 
tributor to understanding cell biological and biochemical 
processes, including chromosome replication; chromatin, 
cytoskeleton, and nuclear assembly; cell cycle progression; 
and, intracellular signaling. Thus, Xenopus is ideally suited 
for studying early embryonic patterning and cell fate deter 
mination, later development, and organogenesis, oncogen 
esis, and cell biological and biochemical processes. 

[0008] Background of A-P Patterning. 

[0009] The mechanisms that generate regional differences 
along the anterior posterior (A-P) axis of the vertebrate 
nervous system play an important role in pattern formation 
during development. The classical activation/transformation 
model proposed by NieuWkoop suggests that an initial signal 
induces neural tissue of anterior type and then a second 
transforming signal differentially acts on it to convert cells 
to a more posterior character (NieuWkoop, 1952; Slack and 
Tannahill, 1992). This transformer or “posterioriZing fac 
tor(s)” thus modi?es a ground state to generate the full 
spectrum of neural structures along the A-P axis. HoWever, 
patterning of the anterior region is clearly more complicated 
than a simple default state of neural induction. This is 
highlighted by the presence of local inductive centers, such 
as the anterior visceral endoderm and the isthmus, Which are 
essential for anterior neural development. Hence, models for 
a coordinated mechanism of A-P patterning in the nervous 
system need to integrate the in?uence of local signals on 
rostral brain patterning, With the in?uence of posterioriZing 
factors that Work more generally on the hindbrain and spinal 
cord. 

[0010] Analysis of posterioriZing signals in neural pattern 
ing is complicated by the tissue interactions and dynamic 
morphogenetic movements Which occur during gastrulation. 
Xenopus animal caps provide a simpli?ed system for study 
ing patterning events separately from morphogenetic move 
ments. Animal caps alone form epidermis in culture, but 
When treated With antagonists of Bone Morphogenic Protein 
(BMP) signaling, such as Noggin, Chordin, Follistatin, or 
truncated BMP receptors, they adopt an anterior neural fate. 
Using these molecules as neural inducers, experimental 
studies in animal caps have provided evidence that ?broblast 
groWth factor (FGF), retinoic acid (RA), and Wnt (Wingless 
and iNT-1) signaling pathWays in?uence A-P patterning by 
inducing posterior characters. Wnt is also knoWn as the 
























































































