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Abstract

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 avery 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; CDJAK1) 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 CDJAK?2 aone expression in Ba/F3 cells. Anti-CD16 antibody cross-linking induced
CDJAK tyrosine phosphorylation of BalF3-CDJAK1 or Ba/lF3-CDJAK?2 cells, but no signal
transduction and cell activity. Antibody cross-linking induced signaling of tyrosine
phosphorylation and phosphorylation of STAT5, MAPK and Akt in the Ba/F3-CDJAK1+2 cells
clustered the chimerical proteins of stable cell lines. These results suggested that synergistic
activation of signal transduction need to cluster JAK1 and JAK2. 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 bc phosphorylation. Furthermore, CDJAK 1 and CDJAK 2 are constitutively
associated with bc and I1L-3Ra, respectively. Therefore, the data suggest that synergistic
activation effect of CDJAK1 and CDJAK2 may be through cluster two complexes, CDJAK1-bc
and CDJAK2-1L-3Ra to form big complexes, and further activate bc tyrosine phosophorylation
and signal transduction.

Keywords: JAK, Cytokine, Synergistic Effect, Tyrosine Phosphorylation, Signal Transduction



Introduction
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JAKs JAKs
IL-3 subfamily ( IL-3 IL-5
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chain 3 AK2
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JAK2 and bc  tyrosine phosphorylation
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system. JAKSs
CD16/CD7 molecule conditional activation system
JAKs chimeric proteins CD16 extracellular domain CD7 transmembrane
domain, JAK1 (designated as CDJAK1 JAK?2 (designated as CDJAK?2) JAKIKE
(designated as CDJAK1KE) or JAK2KE (designated as CDJAK2KE)  cDNA
cytoplasmic domain wildtype CDJAK1
and CDJAK?2 awildtype CDJAK and adominant negative mutant CDJAKKE;
chimeric proteins in Ba/lF3 cells
JAK1 JAK2 cross-link transphosphorylation cell
proliferation and anti-apoptosis and signal transduction both wild type JAK1 and
JAK2.



Results and Discussion
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, JAK pre-associated with cytokine receptor,

CDJAK1 and CDJAK2 synergistic effect IL-3receptora b,

JAK1 JAK2 IL-3receptor : IP( ) IL-3Ra
b, JAK1 JAK2 western blotting ,JAK1 b_pre-association,
JAK2 a chain pre-association.  CDJAK CD16

IP western blotting + CDJAK1 b,

CDJAK2 a chan : parental cells JAK1 JAK2

b, and a chain interaction CDJAK1 CDJAK2 b,
a
A B 5
(KDa) — + — + — + IL-3 - e £ E
% R
2 2 B H 2
g 5 = 2 = % ¢
2 ¢ 6 6 &8 6 ¢
(Ig‘])):‘a)f+f+f+f+f+f+f+ WB
o e ng
g
%[m - SleBNeaEE
=| 203
B chain = [ chain
o chain
g
z
3
.
1 2 3 45 6 7 891011121314
tyrosine
CDJAK1 CDJAKZ2  receptor
; Ba/lF3-CDJAK1+2
b, tyrosine
+ Ba/F3-CDJAK1+2 b.tyrosine
IL-3 Ba/F3 JAK1KE JAK2KE (Ba/F3-CDJAK1KE+2
Ba/lF3-CDJAK1+2KE), b, tyrosine CDJAK1 and CDJAK?2
b, tryosine
=T
= B
<+ £ Mo &
— ol (]
& & g = g5
z 4 2 2 2 3
2 2 £ 2 1 5 ¢
= A a a a A =
[2a] @) o @) ) ) @)
—+—+—+—+—+—+f+@
. — A ‘r. P-tyr

IP:f chain




) . ) CDJAK1 or CDJAK?2

tyrosine phosphorylation, CDJAK1 and CDJAK?2
tyrosine phosphorylation ; , CDJAK1 and CDJAK?2 induce
tyrosine phosphorylation  signal, and activate STAT5, Akt and MAPK; provide cell
proliferation and apoptosis suppression. , CDJAK1 and CDJAK?2 induce bc
tyrosine phoephorylation. , CDJAK1 and CDJAK?2 are constitutively interacted with IL-
3Ra and bc, respectively. , CDJAK1 and CDJAK?2 CDJAK1-

bc CDJAK2-IL-3Ra bc
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JAK1 JAK2

JAK1 and JAK?2 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 JAK 1
function. We purpose that JAK 1 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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