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Abstract

Cytokines are able to induce various
signaling pathways during hematopoiesis.
Janus kinases (JAKs) were found to play a
very important role in some signaling
pathways. In most cases, more than one JAK
will be ssimultaneously activated by specific
cytokine. However, it is not clear that how
simultaneous activated-JAKs can affect
cellular activity. Our previous results have
shown that phosphorylation signaling,
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including tyrosine phosphorylation of STATS,
MAPK and Akt, can be detected after
antibody cross-linking in  hematopoietic
progenitor cells co-transfected with CDJAK 1
and CDJAK?2. In present study, one of JAKs
was replaced by JAK1 or JAK2 inactive
mutants (KE). The resulted two cell lines,
Ba/lF3-JAK1IKE+2 and Ba/lF3-JAK1+2KE,
respectively, indeed produce either inhibited
or reduced phosphorylation profiles of
STAT5, MAPK and Akt, as wel as
proliferation activity of cells after antibody
cross-linking. These results show that both
JAK1 and JAK2 need to be activated to
produce synergistic effect for signal
transduction and cellular proliferation.
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Specific Aim#l: To identify the
synergistic activation effect of both JAK1
and JAK?2 is necessary for integral signaling.
Specific Aim#2: To explore the synergistic
activation effect of both JAK1 and JAK2 is
required for the proliferation activity in
cytokine-dependent cells. Specific Aim#3:
To explore the downstream components of
synergistic activation effect of both JAK1
and JAK2.
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JAK1 and JAK2 are activated at the
same time that both should be thought
playing the important role in cytokine
signaling. Although in the recent years the
role of JAK2 has been studied to participate
in proliferation and in anti-apoptosis activity,
little is known about JAK1 function. We
purpose that JAK1 enhance the threshold of
activated signaling with the JAK2, then
integral activated-JAKs pathway can be
delivered. Analysis of the synergistic effect of
both JAK1 and JAK2 in our system should
enable us to achieve following goals, 1) The
establishment of central role of JAK1 and
JAK2 in signaling. 2) Investigation of



regulation mechanism of JAKs pathway. 3)
Identification of downstream components of
JAKs. JAK/STAT pathway is widely used by
members of the cytokine receptor
superfamily. These cytokines are central for
hematopoietic cell biology and hematopoietic
therapy aike, including EPO, GM-CSF,
granulocyte colony-stimulating factor (G-
CSF), thrombopoietin (TPO), interferons etc.
Indeed, to study this pathway has provides
wealth of information on hematopoiesis and
hematopoietic diseases.
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