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Abstract
HIV-1 Vpr, a 96-amino-acid 14-kDa
protein, has several important and interesting
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functions, including nuclear translocation of
the pre-integration complex, cell cycle arrest
at the G2/M phase, transactivation,
enhancement of virus replication, and
apoptosis. To understand the role of Vpr in
HIV-1 life cycle and pathogenesis, yeast
two-hybrid system had been used and cDNA
encoding HAX-1 or SMN1 protein was
identified. Interaction between Vpr and
HAX-1 (or SMN1) was characterized by in
vitro protein-protein binding assay. With the
aid of a panel of Vpr deletion and point
mutants, we have determined the domains of
Vpr involved in the interaction with HAX-1
(.or SMN1). HAX-1 displayed a significant
transcriptional effect in yeast when it was
fused to a DNA binding domain. Vpr could
enhance this transcription effect of HAX-1 in
Jurkat cells.

It is difficult to evaluate the interaction
of Vpr and SMN]1 since little is known about
SMN1 how to cause the degeneration of
motor neuron the developing to spinal
muscular atrophy disease. Newly studies find
that Vpr induces apoptosis in neuronal cells,
and the correlations between SMN1 and
antiapoptosis protein, NAIP (neuronal
apoptosis inhibitory protein) and Bel-2, has
been proved. In coming project we will try to
verify the possible functional mechanism.

This article provides guidance for report writing
under the Grant of Natiomal Science Council
beginning from fiscal year 1998,
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HIV-1.has six auxiliary genes; 2 of them
are essential (tat and rev) and 4 are accessory



(vif, vpr, vpu and nef) ( Subbramanian and
Cohen, 1994). These 4 accessory genes have
attracted most intense research interest in
recent years as we come to know their close
relationship with in vivo pathogenicity. This
project is aimed to understand the operating
mechanism of HIV-1 vpr gene by
identification of Vpr-interacting cellular
proteins. Yeast two-hybrid system is a
powerful tool in disclosing protein-protein
interaction (Chien et al, 1991; Durfee et al,
1993; Gyuris et al, 1993). Successfully
identification of SMN1 and HAX-1suggests
that Vpr may be involved in spinal muscular
atrophy, signal transduction, and apoptosis by
using two-hybrid system. Up to now, several
functions have been attributed to HIV-1 Vpr
including moderating viral replication,
nuclear transport of preintegration complexes,
transactivation function, cell cycle arrest at
G2/M phase, and apoptosis effects on the
host cells (for review see Huang and Jeang,
1995; He et al., 1995, Stewart et al., 1997).
Identification of Vpr-interacting cellular
proteins can not only understand the working
mechanisms of Vpr but reveal possible novel
function of Vpr-associated proteins.
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The interaction of Vpr and HAX-1

To identify new Vpr-associated proteins, we
used the yeast two-hybrid screen of 2 human
Bone Marrow cDNA library (Clontech, USA)
with Vpr as bait. Here, we report the
identification of a new Vpr binding
partner, HAX-1, which is an
HS1-associated protein. In spite of
previously studies showing that HAX-1
associated with HS1, PKD2, and
EBNA-LP, little is know about the
biological function (Yauhiro et al.,1997;
Anna et al.,2000; Yasushi et al.,2000).
Our findings suggest that HAX-1 has
transcriptional activation effect when it is
fused to the DNA biding domain in yeast
two-hybrid system, and Vpr further
enhances this activation effect of HAX-1
restricted in Jurkat cells. We conclude that
that HAX-1 might be involved in

transcription machinery of the cell. In the
presence of HIV-1 Vpr, this transcriptional
function will be improved.

Tablel. The activation effect of LexADB-HAX-1
hybrid protein in yeast system

LexA ~Histidine +
DB-HAX-1 |20mM3-AT
deletion
muntanit

-Histidine +
200mM 3-AT

B-gal
activity

1. HAX-1
1-279 a.a.)

2.Hax N
(1-140 a.a.)

++++ ++ ++++

3.Hax C - — _
141-279 a.a.)

4. Hax N48
(48-140 a.a.)

++++ + ++++

5. Hax N94 + — +
94-140 a.a.)

Fig.1.Vpr augmentation of the activation effect of
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GalDB-HAX-1 fusion protein in Jurkat cells

The interaction of Vpr and SMN1

QOur data have showed the strong interaction
between Vpr and SMNI and the binding sites
also have determined in yeast two-hybrid

system.

GalAD HAX-1
LeXADB -His +10mm3-AT |P-gal activity
Wt(1-96 a.a.) ++++ bt

VpI(1-42 a.a.) - —

VpII(43-82 a.a.)

Vpl11(77-96a.a. )
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In this stydy, we have successfully identified



the new Vpr interacting proteins, HAX-1 and
SMN]1, through yeast two-hybrid screen.
Here, we first report that HAX-1 has
transcriptional activation effect when it fused
to DNA binding domain in yeast, and Vpr
further enhance this activation effect in
mammalian cell system. Cur data also
showed the strong interaction between Vpr
and SMN1 and the binding sites have
determined in yeast two-hybrid system. We
believe that our study may clarify the
pathologic role played by Vpr and its newly
associated proteins, HAX-1 and SMN]1, in.
AIDS pathogencity by future study.
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