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Mapping of the Mouse Actin Capping Protein Beta Subunit Gene
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Abstract
Background.:  Capping protein (CP), a heterodimer of α and β subunits, is found in all eukaryotes.
CP binds to the barbed ends of actin filaments in vitro and controls actin assembly and cell motility
in vivo. Vertebrates have three isoforms of CPβ produced by alternatively splicing from one gene;
lower organisms have one gene and one isoform.

Results.:  We isolated genomic clones corresponding to the β subunit of mouse CP and identified
its chromosomal location by interspecies backcross mapping.

Conclusions.:  The CPβ gene (Cappb1) mapped to Chromosome 4 between Cdc42 and D4Mit312.
Three mouse mutations, snubnose, curly tail, and cribriform degeneration, map in the vicinity of
the β gene.
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Figure 1
Haplotype data for the mapping of the mouse CPβ gene show-
ing a portion of Chromosome 4 with loci linked to Cappb1. 
Loci are listed in order with the most proximal at the top. The 
black boxes represent the C57BL6/J allele and the white box-
es the SPRET/Ei allele. The number of animals with each hap-
lotype is given at the bottom of each column of boxes. The 
percent recombination (R) between adjacent loci is listed to 
the right, with the standard error (SE) for each R. Missing typ-
ings were inferred from surrounding data where assignment 
was unambiguous.
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Figure 2
Map from the Jackson BSS backcross showing part of Chro-
mosome 4. The centromere is toward the top. Loci mapping 
to the same position are listed in alphabetical order. Missing 
typings were inferred from surrounding data where assign-
ment was unambiguous. Raw data from Jackson Laboratory 
were obtained from  [www.jax.org./resources/documents/
cmdata] .

www.jax.org./resources/documents/cmdata
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Figure 3
The confidence limits of the mapping of Cappb1 and its candi-
date genes: snubnose (sno), curly tail (ct), and cribriform de-
generation (cri). The chromosomal region where Cappb1 and 
the candidate genes reside is depicted. The MGD map posi-
tions are indicated above. 95% confidence intervals based on 
specific mapping experiments, discussed in the text, are indi-
cated below.

$�����
���'�����	������%������%��'���������"����
����<��
���� ����������
��%�����
���������������
����
�������� ���
�� �����������(
����"�'�������������>�������"���� �������
"�(������
���
��<�
�����"�(����	�������'������%
�������"
��"�>��
����	�@�!A�������
����
������� ����	��"�(�����'
�%
���>
'
"��<�
�����������
������������
����"������
�������
�?����%����� @�BA�� �����
���� 
�� ���� ���� ����(�
D�"� >�
���
����������������"��� ���%
���>
'
"���������� 
�����
�
��	>����%�����
���������
����"�������� ����>����@�0A��$"5

"
�
��������"
���<
���>���������������"����	
���<������
���������
�����"�����	�%�����������

��	%����
 ��(����	�%%
�(�>��<����	�������"���	��
������ ����"���	��������(
�����'���	���(����(���	�
��(��
D��
���@�.A��C���	�%%
�(��'����������%%��������
� ����
������������ ��
���>��<���������<���%��
����C��
����	���	��� ���
(�	���� �'� ���� 	����� �)β� (���� ��
����	���	��B�
������
������<
������������
D��
����'����
��	����)β�(�����������	���	����%��
�
���%!.����C����
��(
���� �'� ���� 	����� ��"� ��	��� ����	���	��� �� �
������ �"���������

Conclusions
C����)β�(������������	�%%�"��������	���	��B�>�5
�<���� ������ ��"����������� C����� 	����� 	����
����
���>������������ ��
�����"���
>�
'��	�"�(������
����	�%

������ 
�
�
����'�����β�(����

Acknowledgments
We thank Lucy Rowe and Mary Barter of the Jackson Laboratory for their 
advice and assistance with the backcross panels and the interpretation of 
the genetic mapping data. This work was supported by a grant from NIH 
(GM38542). M.H. was supported by an American Heart Association Post-
Doctoral Fellowship and was a member of the Lucille P. Markey Pathway 
for Human Pathobiology. J.A.C. was an Established Investigator of the 
American Heart Association.

References
1. Waddle JA, Cooper JA, Waterston RH:  The α and β subunits of

nematode actin capping protein function in yeast Molecular Bi-
ology of the Cell 1993, 4:907-917

2. Hopmann R, Cooper JA, Miller KG:  Actin organization, bristle
morphology, and viability are affected by actin capping pro-
tein mutations in Drosophila.  Journal of Cell Biology 1996,
133:1293-1305

3. Amatruda JF, Cannon JF, Tatchell K, Hug C, Cooper JA: Disruption
of the actin cytoskeleton in yeast capping protein mutants
Nature 1990, 344:352-354

4. Schafer DA, Korshunova YO, Schroer TA, Cooper JA: Differential
localization and sequence analysis of capping protein β-sub-
unit isoforms of vertebrates. Journal of Cell Biology 1994, 127:453-
465

5. Hart MC, Korshunova YO, Cooper JA: Vertebrates have con-
served capping protein alpha isoforms with specific expres-
sion patterns Cell Motil Cytoskeleton 1997, 38:120-132

6. von Bulow M, Rackwitz HR, Zimbelmann R, Franke WW: CPβ-3, a
Novel Isoform of an Actin- Binding Protein, is a Component
of the CytoskeletalCalyx of the Mammalian Sperm Head. Ex-
perimental Cell Research 1997, 233:216-224

7. Sambrook J, Fritsch EF, Maniatis T:  Molecular Cloning. A Laboratory
Manual., Second edn. Cold Spring Harbor, NY: Cold Spring Harbor Labora-
tory Press; 1989, 

8. Helms C, Dutchik JE, Olson MV:  A lambda DNA protocol based
on purification of phage on DEAE-cellulose. Methods Enzymol
1987, 153:69-82

9. Rowe LB, Nadeau JH, Turner R, Frankel WN, Letts VA, Eppig JT, Ko
MSH, Thurston SJ, Birkenmeier EH:  Maps from two interspecific
backcross DNA panels available as a community genetic
mapping resource Mammalian Genome 1994, 5:253-274

10. Silver LM:  Mouse genetics: concepts and applications. New York: Oxford
University Press; 1995, 

11. Hollander WF:  Research notes: testcross linkage data for
snubnose and brown Mouse News Letter 1966, 34:

12. Green MN:  Cribriform degeneration (cri). Mouse News Letter
1972, 47:37-

13. Green MC, Sidman RL, Pivetta OH:  Cribriform degeneration
(cri): a new recessive neurological mutation in the mouse Sci-
ence 1972, 176:800-803

www.jax.org./resources/documents/cmdata
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8257793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8682865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2179733
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7929588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9331217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9184090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2963200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8075499
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8075499
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5031475


B����������	
������������
14. Gruneberg H:  Genetical studies on the skeleton of the mouse.
VIII. Curlytail. J Genet 1954, 52:52-67

15. Hollander WF:  Genetic spina bifida occulta in the mouse Am J
Anat 1976, 146:173-179

16. O’Brien SJ, Womack JE, Lyons LA, Moore KJ, Jenkins NA, Copeland
NG: Anchored reference loci for comparative mapping in
mammals Nature Genetics 1993, 3:103-112

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=782223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8499943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8499943

	Mapping of the Mouse Actin Capping Protein Beta Subunit Gene
	Abstract
	Background
	Background
	Results and Discussion
	Conclusions
	Acknowledgments
	References


