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The Functional Role and Signal Transduction of Synergistic Activation of Janus Kinases in Hematopoietic Progenitor Cells
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The proliferation, differentiation, and apoptosis prevention of hematopoietic cells are regulated by multiple cytokines. Cytokine receptors possess no kinase

activity, the cytoplasmic Janus kinase (JAK) play a very important role for cytokine signaling pathways. Most cytokines can activate two or more than two



JAKSs; the role of only one JAK has concentrated among cytokine signaling on many researches. However, the mechanism of simultaneous activated-JAKs
how to affect the signaling and cell activity are not clear. The present study used a conditional activated system, CD16/CD7/JAK (CDJAK), for JAK
activation in IL-3 dependent cells. The fusion proteins consist of CD16 external domain, CD7 transmembrane region, and JAK1 (CD16/7/JAK1; CDJAKT)
or JAK2 (CD16/7/JAK2; CDJAK2) cDNA as cytoplasmic domain. We established several stable cell lines: CDJAK1 and CDJAK2 (CDJAK1+2)
co-expression, CDJAK and kinase mutant CDJAKKE (CDJAK1KE+2 or CDJAK1+2KE) co-expression, and CDJAK1 or CDJAK2 alone expression in
Ba/F3 cells. Anti-CD16 antibody cross-linking induced CDJAK tyrosine phosphorylation of Ba/F3-CDJAKI1 or Ba/F3-CDJAK?2 cells, but no signal
transduction and cell activity. Antibody cross-linking induced signaling of tyrosine phosphorylation and phosphorylation of STATS, MAPK and Akt in the
Ba/F3-CDJAKI1+2 cells clustered the chimerical proteins of stable cell lines. These results suggested that synergistic activation of signal transduction need to
cluster JAK1 and JAK?2. The mutant of kinase activity, CDJAKKE, was further proved the normal kinase activity was essential for JAK1 and JAK2 to
activate the synergistic effect of signal transduction. In addition, synergistic effect of both JAK1 and JAK?2 activate .beta. ¢ phosphorylation. Furthermore,
CDJAKI1 and CDJAK?2 are constitutively associated with .beta.c and IL-3R.alpha., respectively. Therefore, the data suggest that synergistic activation effect
of CDJAK1 and CDJAK?2 may be through cluster two complexes, CDJAK1-.beta.c and CDJAK2-1L-3R.alpha. to form big complexes, and further

activate .beta.c tyrosine phosophorylation and signal transduction.



