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of nuclear export and functions in the cell as shuttle protein.

MA is cleaved from Gag precursor by viral protease early in infection and is transported
into the nuclei where it associates with viral RNA (VRNA). The complex MA-vRNA is transported
to plasma membrane — the place of HIV assembly - using MA membranotropic signal and
phosphorilation.

Mutant MA (M4) prepared by Dr. Dupont (USA, Worchester, Medical School) used in
association with vVRNA lost membranotropic signal and can not move to the plasma membrane.
It was located in the nuclei and cytoskeleton. It could be suggested that mutant MA "get stuck”
during cellular transport. That localization unusual for wild HIV-1 could suggest that wild MA
complex with VRNA delivers vRNA from the nucleus to the plasma membrane through
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Abstract- HN-1 matrix protein (MA) is small multifunctional
protein located on N terminus of Gag protein p55. MA
posseses three ftransport signals: membranotropic,
nucleophilic and the signal of nuclear export and functions in
the cell as shuttle protein.

MA is cleaved from Gag precursor by viral protease
early in infection and is transported into the nuclei where it
associates with viral RNA (vVRNA). The complex MA-vVRNA is
transported to plasma membrane — the place of HIV assembly
- using MA membranotropic signal and phosphorilation.

Mutant MA (M4) prepared by Dr. Dupont (USA,
Worchester, Medical School) used in association with VRNA
lost membranotropic signal and can not move to the plasma
membrane. It was located in the nuclei and cytoskeleton. It
could be suggested that mutant MA "get stuck” during
cellular transport. That localization unusual for wild HIV-1 could
suggest that wild MA complex with vVRNA delivers vRNA from
the nucleus to the plasma membrane through cytoskeleton.

l. [NTRODUCTION

he assembly of HIV-1 and the pathogenesis of
Tinfeotion are still not fully understood. Some

authors believe that in the case of retroviruses Gag
protein penetrates into the nuclei and connects with
vRNA  (7-9). The other authors (10) show that Gag
interacts with  VRNA in the cytoplasm where the
assembly of HIV-1 initiates.

Our data show that the interaction of vRNA with
viral protein still takes place in the nucleus, but we also
show that vRNA interacts in the nuclei not with Gag
protein but with its part - matrix protein. Thus in the
process of initiation of HIV infection is involved not Gag
but its part - matrix protein (MA). This protein resides on
the N terminus of Gag precursor, and a membranotropic
signal within the matrix protein is responsible for Gag
protein transport to the plasma membrane where the
viral assembly takes place.

Early in infection MA is cleaved from Gag
protein by viral protease (11) and due to the three
transport signals (membranotropic, nucleophylic and
the signal of nuclear export) MA is considered as the
cell shuttle protein circulating between nucleus and
cytoplasm.

We have shown that the cleavage of MA from
Gag precursor by viral protease takes place very early
after Gag synthesis (Fig.1) and cleaved MA is
involved into viral assembly. With the help of the
nucleophylic signal (4) MA penetrates into the nuclei
and associates there with vRNA. Thus, it could be
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suggested that initiation of HIV-1 viral infection unlike the
other retroviral infections takes place using not Gag
protein but only its part -matrix protein.

Fig. 1

Intracellular localization of Gag and MA in
cytoplasmic fraction of MT4 cells. Pulse-chase
experiment. MT4 cells were infected with HIV-1 (strain
MVP- 899). 14C leucine was added 20 hours after cell
infection for 20 min. (pulse). Then the cells were washed
with phosphate buffer (PBS) and the label incubated for
1,2 and 3 hours (chase). After that the cells were
washed and fractionated on cytoplasm, membranes
and nuclei as described (3, 4). As seen on figure 1, the
amount of Gag is cytosol is smaller after 1 hour while
the amount of MA (p17) is significantly increased during
2-4 hours after infection. This suggests that MA is
cleaved from Gag protein in the cytoplasm very soon
after its synthesis. The nuclei during this time did not
contain the viral proteins.
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Fig. 2
It was shown earlier that in the cell membranes
and in the nuclei MA is associated with VRNA (4, 5). Fig.
2 shows the MA localization in T cells 24 hours after
transfection by plasmids containing MA of wild type
(lanes 1, 3, 5) or by mutant MA type M4 (2, 4, 6) which

had no membranotropic signal. The mutant was
prepared by S. Dupont. The cells infected with mutant
MA could not induce HIV-1 infection, and was not found
in cellular membrane but in the nuclei and cytoskeleton.
We suggest that the mutant get stuck in the earlier
points of the cell transport and that the complex wild
MA-vBRNA is transported to the plasmamembrane
through cytoskeleton.
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