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Spontaneous Mutation


Overview
Typically mice are recovered in 10-14 weeks. Contact Customer Service to place an order or for more information.
PLACE ORDER

Several proteins have been characterized as being critical for melanogenesis, including tyrosinase and its related proteins
tyrosinase related protein 1 and 2 (TRP-1 and TRP-2). The silver locus protein (SI) is also crucial to the normal melanogenic
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pathway and it is believed that the interactions ofEmail
these, and
probably
proteins are necessary for proper melanin
pigment production within melanocytes. Nonagouti mice (a/a) homozygous for the recessive si mutation display a range of
coat color variations, including all black and all white. Also, single hairs can be both black and white as the tips contain no
pigment while the base retains pigmentation. Black and white banding patterns in individual hairs is also observed. It is noted
that similar si/si hair color variation is also seen on the agouti background. Young a/a mice typically have black hairs, with
some silver/grey hair present on the head, behind the ears and around the posterior. The hai...
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 Details
 Detailed Description
Several proteins have been characterized as being critical for melanogenesis, including tyrosinase and its related proteins
tyrosinase related protein 1 and 2 (TRP-1 and TRP-2). The silver locus protein (SI) is also crucial to the normal melanogenic
pathway and it is believed that the interactions of these, and probably other, proteins are necessary for proper melanin
pigment production within melanocytes. Nonagouti mice (a/a) homozygous for the recessive si mutation display a range of
coat color variations, including all black and all white. Also, single hairs can be both black and white as the tips contain no
pigment while the base retains pigmentation. Black and white banding patterns in individual hairs is also observed. It is noted
that similar si/si hair color variation is also seen on the agouti background. Young a/a mice typically have black hairs, with
some silver/grey hair present on the head, behind the ears and around the posterior. The hair generally becomes
progressively lighter with age, with the males displaying more silvering than the females. The silver mutation causes a
graying of hair because the follicular melanocytes become dysfunctional and eventually die. Variations in the silvering of the
coat color reflect an overall reduction in the number or total lack of melanocytic pigment granules. The loss of these
melanocytes, in fact, co-localizes with hypopigmented hair follicles. Also, reduced viability of si/si melanocytes is observed in
vitro where these cultured cells exhibit very slow growth rates and have a reduced life span compared to similarly prepared
wild type melanocytes.
Functionally, two general activities have been linked to GP87. First, this protein has been reported to be a stabilizing
structural matrix glycoprotein in cultured B16 murine melanoma cells as the carboxy-terminus contains an epitope that is
recognized by the anti-melanosomal matrix protein antibody alpha-MX. The protein is exclusively restricted to the
melanosomal compartment itself as shown by Western blotting of sub-cellular fractions, but is not detected in coated vesicles
that shuttle tyrosinase-related proteins to melanosomes. Therefore, the trafficking of the silver protein is distinct. The
predicted protein product of GP87 contains a single potential transmembrane domain but based on detergent solubility
studies, the protein is likely to be loosely associated with the melanosomal matrix, or contained near the inner aspects of the
organelle membrane, or even free in the space between the matrix and membrane. This is in contrast to the subcellular
localization of TRP-1 and TRP-2, which are known integral membrane proteins. GP87 is rapidly synthesized and delivered to
the melanosomes. Soon after, the protein is processed to lose its C-terminus, as shown through specific reactivity by using a
peptide that recognizes this epitope (alpha PEP13). It is not clear what function this post-translational step plays in the
normal melanosome but by acting as a structural component, the silver protein could restrict melanogenesis to the
appropriate intracellular compartment and 1) protect the cells from toxic melanogenic metabolites such as 5,6dihydroxyindole and/or 2) stabilize melanin metabolites such as dihydroxyindoles and indolequinones. The silver protein has
also been proposed to have an enzymatic role in catalyzing melanin formation through the polymerization of 5,6dihydroxyindole-2-carboxylic acid (DHICA). Melanin synthesis via the enzymatic conversion of DHICA was found to be
mediated by the silver protein through an immunopurification assay conducted on extracts from cultured Cloudman S91

mouse melanoma cells.
Based on primary sequence analysis, the protein product of the si allele is predicted to be mistargeted within melanocytes.
b
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Direct evidence for this comes from melan-Si cells (Tyrp1 /+ Si /Si ). These si/si cells express the mutant protein
abnormally outside of the melanosome/pre-melanosome in the soluble fraction where the protein appears degraded or in
aggregates. The mutant silver protein, therefore, is misrouted within si/si melanosomes. Interestingly, tyrosinase also is not
normally localized within the melan-Si cells. Disrupted protein distribution in the silver mutant melanosomes likely results in a
lack of the formation of functional melanogenic complexes containing GP87, tyrosinase and TRPs. While it is not clear what
leads to si/si melanocyte death, it could be due to cytotoxic events induced by the mutation that causes the release of toxic
melanin precursors. The chemical properties of melanins found in Si hair pigment granules were quantified by highperformance liquid chromatography and spectrophotometric assays measuring levels of pyrrole-2,3,5-tricarboxylic acid
(PTCA), aminohydroxyphenylalanine (AHP), spectrophotometric eumelanin (SE), spectrophotometric pheomelanin (SP) and
alkali-soluble melanins. The chemical properties of silver hair-derived melanins are similar to brown and light hair melanins
but as expected, the total melanin content is much lower compared to black hair melanins (reduced by one-fifth to one-tenth).
Chemical characterization of the pigment forms found in silver melanins revealed a partial suppression of eumelanogenesis
similar to that seen in the brown hair locus mutants (encoding tyrosinase-related protein 1).
Follicular melanocytes of silver mice are more susceptible to damage resulting from X-irradiation. Since human GP100 is an
antigenic marker for a variety of human melanomas that can be recognized by CD8+ T lymphocytes, the silver mutant might
serve as a model to experimentally test for potential immunotherapies. (Dunn and Thigpen, 1930; Spanakis et al., 1992;
Ozeki et al., 1995; Lamoreux et al., 2001; Kwon et al., 1995; Martinez-Esparza et al., 1999; Zhou et al., 1994; Kobayashi et
al., 1994; Solano et al., 2000; Chakraborty et al., 1996; Berson et al., 2001; Martinez-Esparza et al., 2000b; Cormier et al.,
1998).
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 Technical Support

C O N T A C T

T E C H N I C A L

S U P P O R T

Genotyping Protocols
Genotyping resources and troubleshooting

Appearance
black with varying amounts of silver hairs
Related Genotype: a/a, Tyrp1b /Tyrp1b Sisi /Sisi or a/a Tyrp1b /+, Sisi /Sisi
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When using the STOCK a Tyrp1 Pmel /J mouse strain in a publication, please cite the originating article(s) and include
JAX stock #000064 in your Materials and Methods section.

Animal Health Reports
Facility Barrier Level Descriptions

Production of mice from cryopreserved embryos or sperm occurs in a maximum barrier room, G200

 Pricing & Availability

Cryo
Recovery

Typically mice are recovered in 10-14 weeks. Contact Customer
Service to place an order or for more information.

DomesticInternational
Pricing effective for USA, Canada and Mexico shipping destinations

CRYORECOVERY - DOMESTIC PRICING
SERVICE/PRODUCT
DESCRIPTION

PRICE

Cryo Recovery

$2,854.50

Homozygous for a, Heterozygous or Homozygous for Tyrp1<b>,
Homozygous for Si<si>

PAYMENT TERMS AND CONDITIONS
Terms are granted by individual review and stated on the customer invoice(s) and account statement. These transactions are
payable in U.S. currency within the granted terms. Payment for services, products, shipping containers, and shipping costs
that are rendered are expected within the payment terms indicated on the invoice or stated by contract. Invoices and account
balances in arrears of stated terms may result in The Jackson Laboratory pursuing collection activities including but not
limited to outside agencies and court filings.

THE JACKSON LABORATORY'S GENOTYPE PROMISE
The Jackson Laboratory has rigorous genetic quality control and mutant gene genotyping programs to ensure the genetic
background of JAX® Mice strains as well as the genotypes of strains with identified molecular mutations. JAX® Mice strains
are only made available to researchers after meeting our standards. However, the phenotype of each strain may not be fully
characterized and/or captured in the strain data sheets. Therefore, we cannot guarantee a strain's phenotype will meet
all expectations. To ensure that JAX® Mice will meet the needs of individual research projects or when requesting a strain
that is new to your research, we suggest ordering and performing tests on a small number of mice to determine suitability for

your particular project. We do not guarantee breeding performance and therefore suggest that investigators order more than
one breeding pair to avoid delays in their research.
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TERMS OF USE
General Terms and Conditions
Q U E S T I O N S
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LICENSING INFORMATION
Phone: 207-288-6470
Email: TechTran@jax.org

JAX® Mice, Products & Services Conditions of Use
"MICE" means mouse strains, their progeny derived by inbreeding or crossbreeding, unmodified derivatives from mouse
strains or their progeny supplied by The Jackson Laboratory ("JACKSON"). "PRODUCT(S)" means biological materials
supplied by JACKSON, and their derivatives. "SERVICES" means projects conducted by JACKSON for other parties that
may include but are not limited to the use of MICE or PRODUCTS. "RECIPIENT" means each recipient of MICE,
PRODUCTS, or SERVICES provided by JACKSON including each institution, its employees and other researchers under its
control. MICE or PRODUCTS shall not be: (i) used for any purpose other than internal research, (ii) sold or otherwise
provided to any third party for any use, or (iii) provided to any agent or other third party to provide breeding or other services.
Acceptance of MICE, PRODUCTS or SERVICES from JACKSON shall be deemed as agreement by RECIPIENT to these
conditions, and departure from these conditions requires JACKSON’s prior written authorization.

No Warranty
MICE, PRODUCTS AND SERVICES ARE PROVIDED "AS IS". JACKSON EXTENDS NO WARRANTIES OF ANY
KIND, EITHER EXPRESS, IMPLIED, OR STATUTORY, WITH RESPECT TO MICE, PRODUCTS OR SERVICES,
INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR
ANY WARRANTY OF NON-INFRINGEMENT OF ANY PATENT, TRADEMARK, OR OTHER INTELLECTUAL
PROPERTY RIGHTS.

Credit for PRODUCTS or SERVICES
In case of dissatisfaction for a valid reason and claimed in writing by a purchaser within ninety (90) days of receipt of,
PRODUCTS or SERVICES, JACKSON will, at its option, provide credit or replacement for the PRODUCT received or the
SERVICES provided; JACKSON makes no other representations and this shall be the exclusive remedy of the purchaser.
Please note specific policy for live mice.

Animal Care and Use for SERVICES
Consistent with the requirement for a written understanding regarding animal care and use, the JACKSON Animal Care and
Use Committee will review the animal care and use protocol(s) associated with any SERVICES to be performed at
JACKSON, and JACKSON shall have ultimate responsibility and authority for the care of animals while on site or in
JACKSON custody.

No Liability
In no event shall JACKSON, its trustees, directors, officers, employees, and affiliates be liable for any causes of action or
damages, including any direct, indirect, special, or consequential damages, arising out of the provision of MICE,
PRODUCTS, or SERVICES, including economic damage or injury to property and lost profits, and including any damage
arising from acts or negligence on the part of JACKSON, its agents or employees. Unless prohibited by law, in purchasing or
receiving MICE, PRODUCTS, or SERVICES from JACKSON, purchaser or recipient, or any party claiming by or through
them, expressly releases and discharges JACKSON from all such causes of action or damages, and further agrees to
defend and indemnify JACKSON from any costs or damages arising out of any third party claims.
MICE, PRODUCTS or SERVICES are to be used in a safe manner and in accordance with all applicable governmental rules
and regulations.

The foregoing represents the General Terms and Conditions applicable to JACKSON’s MICE, PRODUCTS or SERVICES.
In addition, special terms and conditions of sale of certain MICE, PRODUCTS, or SERVICES may be set forth separately in
JACKSON web pages, catalogs, price lists, contracts, and/or other documents, and these special terms and conditions shall
also govern the sale of these MICE, PRODUCTS and SERVICES by JACKSON, and by its licensees and distributors.
Acceptance of delivery of MICE, PRODUCTS or SERVICES shall be deemed agreement to these terms and conditions. No
purchase order or other document transmitted by purchaser or recipient that may modify the terms and conditions hereof,
shall be in any way binding on JACKSON, and instead the terms and conditions set forth herein, including any special terms
and conditions set forth separately, shall govern the sale of MICE, PRODUCTS or SERVICES by JACKSON.
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