Cell Differentiation II

I. Blood Cell Formation


A. Multipotent Stem Cell


B. Continuously renewed, limited life span


C. Blood cell types, Fig. 22-30:



1. Red blood cells (erythrocytes)



2. White blood cells (leucocytes):




a. Granulocytes




b. Monocytes




c. Lymphocytes



3. Platelets


D. Produced in the bone marrow, Fig. 22-33.

E. Regulated by environmental signals


F. Experimental Assays:



1. in vitro colony formation



2. in vivo bone marrow transplants, Fig. 22-34.


G. Commitment, Fig. 22-35



1. Stem cell/differentiation switch, Fig. 22-36



2. Myeloid vs. lymphoid fate.



3. Stem cells require contact with bone marrow stromal cells.

H. Colony stimulating factors.



1. Erythrocytes: Erythropoietin and Interleukin 3, Fig. 22-37



2. Neutrophils and macrophages.


I. Cell fate largely driven by chance, Fig. 22-39

II. Skeletal Muscle


A. Myoblast Differentiation, Fig. 22-41


B. Muscle Fiber isoforms

C. Growth of muscle fibers is due to the fusion of new myoblasts. Muscle cell size is regulated by myostatin, Fig. 22-43

D. New muscle cells may be generated in the adult as a result of injury, Fig. 22-44.


1. Muscular Dystrophy.

III. Fibroblasts and Connective Tissues

A. Fibroblasts, cartilage cells, bone cells, fat cells and smooth muscle cells all belong to this group, Fig. 22-45.

B. Require chemical signals to differentiate.
C. Mesenchymal stem cells.

D. Myofibroblasts
E. Extracellular matrix contacts.

F. Adipocyte differentiation, Fig. 22-47

1. Leptin, Fig. 22-49 

G. Bone cells


1. Cartilage, Fig. 22-51.


2. Bone, Fig. 22-52, Fig. 22-54.

3. Dwarfism, FGF receptor.


4. CBFA1 defects.

IV. Stem Cell Engineering


A. Embryonic stem cells, Fig. 22-57.


B. Epidermal stem cells.


C. Neural Stem Cells.


D. Adult stem cells.

